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Abstract

The study objective is to determine physical exercises modes when developing motor skills in girls aged 15.
Materials and methods. The participants in the study were 40 girls aged 15. To achieve the objectives set,
the following research methods were used: study and analysis of scientific and methodological literature;
pedagogical observation, timing of training tasks; pedagogical experiment, methods of mathematical
statistics, methods of mathematical experiment planning, discriminant analysis. To achieve the objective
set, the study examined the effect of different variants of performing exercises, specifically: the number

of repetitions (X,) and rest intervals (X,) on mastering a press headstand technique. The girls aged 15

were divided into four groups according to the experiment plan. During the learning process, a method

of algorithmic orders was used. The student could proceed to the next exercise only after a correct
performance of the previous exercise on three consecutive attempts. The number of repetitions needed

to teach exercises in each series of training tasks was recorded. The level of proficiency in the physical
exercises performance was determined by the alternative method: “performed” or “failed”. A technically
correct performance of the exercise gave the students “1” point; a failure to perform the exercise gave them

“0” entered in the protocol.

Results. The 27 type experiment made it possible to study the multifactorial structure of teaching the girls
aged 15, using a program of algorithmic orders; to specify optimal correlations of factors for their use
when teaching physical exercises during physical education classes; to collect data for the calculation of
regression models of teaching separate series of training tasks and for discriminant analysis to obtain a
generalized model of teaching an exercise in general.

Conclusions. To select a generalized mode of exercises of the series of tasks when teaching girls aged 15 a
press headstand and handstand, the first discriminant function can be used with an emphasis on the most

informative variables.

The regression equations obtained from the analysis of the 22 full factorial experiment data make it possible
to specify and select the most effective modes of exercises for mastering separate series of training tasks.

Keywords: discriminant analysis, series of training tasks, programmed learning, girls.

Introduction

The analysis of scientific and
methodological literature highlights the relevance of
focusing attention on the study of regularities of motor
skills development in children and adolescents (Wright,
1999; Khudolii & Ivashchenko, 2014; Ivashchenko,
2016). Rink, Jones, Kirby, Mitchell and Doutis (2007)
state that the knowledge of regularities of motor skills
development in children and adolescents is the basis of
professional excellence of physical education teachers.
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The research papers by Chernenko (2015),
Ivashchenko, Iermakov, Khudolii, Yermakova, Cieslicka
and Harkusha (2018), Ivashchenko (2017) ascertain
that the repetition modes of exercises during motor
skills development significantly influence training
effectiveness. According to Samuel, Zavdy, Levav,
Reuveny, Katz and Dubnov-Raz (2017), Balaban (2018),
physical activity can both positively and negatively
affect children’s cognitive activity and their motor
skills development. A regression analysis performed
on the basis of a 2* type full factorial experiment data
is an effective method for defining optimal modes of
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physical exercises during physical education classes

(Ivashchenko, 2016).

In their research papers, Khudolii and Ivashchenko
(2014), Lopatiev, Ivashchenko, Khudolii, Pjanylo,
Chernenko and Yermakova (2017) substantiated the
conceptual approaches to experiment planning when
studying the effectiveness of learning process and to
developinglearning models. The researchersascertained
the effectiveness of using factorial plans for studying
the process of teaching children and adolescents and
developing regression models. The papers by Acher,
Arca and Sanmarti (2007), Chatzipanteli, Digelidis,
Karatzoglidis and Dean (2016) point to the importance
of modeling process in children’s cognitive activity.
According to Garcia-Moya, Moreno and Jiménez-

Iglesias (2012), Wang, Karns and Meredith (2003), the

use of factorial experiment plans in the studies involving

Table 1. Press headstand and handstand training program

adolescents and children contributes to improving the
quality of evaluation of their development indicators.
The validity of using a 2* type full factorial experiment
is confirmed by the data of Correa et.al. (2009, 2012).
During motor skills development, the important
element is pedagogical control of motor abilities
development and the dynamics of proficiency level
in physical exercises (Khudolii & Iermakov, 2011;
Ivashchenko, 2016). Discriminant analysis is an effective
method for assessing schoolchildren’s condition. It
allows to classify schoolchildren by the level of motor
skills development (Cantell, Smyth & Ahonen, 2003;
Donovan, Mercier & Phillips, 2015), as well as to

Informative frame
(what is performed)

Operational frame
(how it is performed)

Control frame
(proceed to training the next exercise)

First series of training tasks — exercises for developing motor abilities

From stoop standing position, with the back Performed by jumping off both feet, hold If the student performs the exercise

against stall bars, proceed to arch hang

In prone position, bend arms and knees (5
times in 5-6 seconds)

the position for 3-4 seconds

Performed with maximum amplitude

correctly three times in a row, proceed to
the next exercise

If the student performs the exercise for 5-6
seconds, proceed to the next exercise

Second series of training tasks - starting and ending positions

From squatting position, lean forward, put the
head down on mat on the marking and evenly
shift the body weight to the head and arms

Hold the position for 3-4 seconds

If the student performs the exercise
correctly three times in a row, proceed to
the next exercise

Third series of training tasks — actions without which the exercise performance is impossible

From squatting position, return to starting Transition to headstand and handstand If the student performs the exercise

position to perform a headstand and
handstand. Straighten the legs, transition to a
headstand and handstand with bent legs

should be done by straightening the legs

correctly three times in a row, proceed to
the next exercise

Fourth series of training tasks - teaching to control movement time and muscular effort

Inkneeling position, bendingand straightening
of the arms (5 times)

Bending and straightening of the arms in stoop
standing position (5 times)

From normal standing position, lean forward,
touch the floor with the palms and, walking
slowly on the hands, adopt a prone position
and return to starting position in the same way

Bend the arms simultaneously with
straightening the legs. Perform in 5
seconds

Plant the hands on the floor a step’s length
away from the toes. Perform in 5 seconds

Do not bend knees when performing the
exersise. Perform in 6 seconds

If the student performs the exercise for 5-6
seconds, proceed to the next exercise

If the student performs the exercise for 5-6
seconds, proceed to the next exercise

If the student performs the exercise for 5-6
seconds, proceed to the next exercise

Fifth series of training tasks — separate parts of the target exercise and preliminary exercises

From squatting position, return to starting Straighten the back and hold balance with If the student performs the exercise

position to perform a headstand and
handstand. Straighten the legs, transition to a
headstand and handstand with bent legs

Perform a headstand and handstand, back and
legs against the wall, with assistance

bent legs for 3-4 seconds

Focus on the exercise technique

correctly three times in a row, proceed to
the next exercise

If the student performs the exercise
correctly three times in a row, proceed to
the next exercise

Sixth series of training tasks — performing the whole exercise

Perform a headstand and handstand, back and Hold the headstand and handstand for 3-4 If the

legs against the wall, without assistance

Headstand and handstand without assistance

seconds

Hold the headstand and handstand for 3-4
seconds

student performs the exercise
correctly three times in a row, proceed to
the next exercise

Correct performance of the series at the
third attempt
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determine the informative value of a test battery for
assessing the impact of physical training on the basic
motor competences (Herrmann, Gerlach & Seelig,
2016; Ivashchenko, 2016).

However, physical exercises modes in mastering
series of training tasks within programmed learning
remain underexplored, the problem of control over
schoolchildrenslearning process needs further research.

The study objective is to determine physical exercises
modes when developing motor skills in girls aged 15.

Materials and methods

Study participants. The participants in the study
were 40 girls aged 15. The children and their parents
were fully informed about all the features of the study
and gave their consent to participate in the experiment.

Study organization. To achieve the objective set, the
following research methods were used: study and analy-
sis of scientific and methodological literature; pedagog-
ical observation, timing of training tasks; pedagogical
experiment, methods of mathematical statistics, meth-
ods of mathematical experiment planning, discrimi-
nant analysis.

The pedagogical experiment was conducted in the
secondary school No. 22, Kramatorsk, Donetsk region,
in the 2012-2013, 2013-2014 academic years.

During the learning process, the study used a
method of algorithmic orders. The press headstand and
handstand training program included training tasks
given in Table 1. The student could proceed to the next
exercise only after a correct performance of the previ-
ous exercise on three consecutive attempts. The number
of repetitions needed to teach exercises in each series
of training tasks was recorded. The level of proficiency
in the physical exercises performance was determined
by the alternative method: “performed” or “failed”. A
technically correct performance of the exercise gave the
students “1” point; a failure to perform the exercise gave
them “0” entered in the protocol.

To achieve the objective set, the study examined
the effect of different variants of performing exercises,
specifically: the number of repetitions (X|) and rest in-
tervals (X)) on mastering a press headstand technique.
The girls aged 15 were divided into four groups accord-
ing to the experiment plan. The differences between the
groups in the lesson plan resulted from the factorial

Table 2. 2> type factorial experiment plan

experiment conditions presented in Table 2. The bot-
tom and top levels of the factors were chosen based on
the data provided by Khudolii and Ivashchenko (2014),
Ivashchenko (2016), Chernenko (2015), and were lim-
ited to the lesson framework.

Statistical analysis. This paper used the methods of
analyzing the results of mathematical experiment plan-
ning of a 2* type full factorial experiment (Khudolii &
Ivashchenko, 2014; Ivashchenko, 2016).

The study materials were processed by the IBM SPSS
20 statistical analysis software. In the process of discri-
minant analysis, the study created a prognostic model
for group membership. This model develops a discrimi-
nant function (or, when there are more than two groups
- a set of discriminant functions) in the form of a linear
combination of predictor variables, ensuring the best
division of groups. These functions are developed ac-
cording to a set of observations, for which their group
membership is known. These functions can continue
to be used for new observations with known values of
predictor variables and unknown group membership.

For each canonical discriminant function, the study
calculated: eigenvalue, dispersion percentage, canonical
correlation, Wilks’ Lambda, Chi-square.

The study protocol was approved by the Ethical
Committee of the 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.

Study results

Table 3 shows the results of analysis of 2* type full
factorial experiment data.

First series. Exercises for developing motor abilities.
For the girls aged 15, the most influential factor is the
number of repetitions (X)); the relationship between the
number of repetitions and rest intervals (X X)) is less
influential; the number of rest intervals (X)) has even
less influence. To improve training effectiveness, it is
necessary to increase the number of repetitions from 6
to 12 times and to increase rest intervals (X,) from 60
to 120 seconds. The girls aged 15 are most influenced
by the first factor (X)), the percentage contribution is
39.8 %; the relationship between both factors (X X)),
the percentage contribution is 37.5 %; and the second
factor (X)), the percentage contribution is 22.6 %.

Modes of training

Variants of exercises —
X, (repetition number)

X, (rest interval)

1
2
3
4

60-
60-
120+
120+

46

TM®B, 2019, Tom 19, N2 1



Kapkan 0.0., Khudolii O.M., Bartik P. Pattern Recognition: Motor Skills Development in Girls Aged 15

Table 3. Models of teaching the series of tasks “Press headstand and handstand” to the girls aged 15 (X, - amount, X, - rest

intervals, X X, - relationship between them)

Series of training tasks

Regression equations for natural variables

Percentage contribution to
achievement of target indicator

Xl XZ X1X2
First series. Exercises for developing motor v _ ¢ 635, 1 015X, +0.765X, + 0.985X X 39.8 226 37.5
abilities 1 2 12
Second series. Starting and ending positions Y =12.825 - 1.475X — 1.377X. — 2.575X X 20.3 17.6 61.9
. . - L -2 X, . . .
Thlrd series. Actl(?n§ w1thqut which the exer- Y =112-3X - 2X - 07X.X 66.7 206 16
cise performance is impossible ! 2 L
Eourth series. Teaching to control movement Y = 7.65- 035X + 04X X 379 12.4 496
time and muscular effort ! 2
Fifth series. Separate parts of the target exer- v _ g 5701 1755 _35x 113 85.8 27
cise and preliminary exercises ! 2
Sixth series. Performing the whole exercise Y =10.875 + 1.025X - 2.675X X 11.9 6.8 81.2
1 1772

Second series. Starting and ending positions. For
the girls aged 15, the most influential factor is the
relationship between the number of repetitions and rest
intervals (X, X); the second most important factor is
the number of repetitions (X ); rest intervals (X,) has
the least influence. To improve training effectiveness, it
is necessary to reduce the number of repetitions from
12 to 6 times and to reduce the rest interval from 120 to
60 seconds. The girls aged 15 are most influenced by the
relationship between both factors (X X)), the percentage
contribution is 61.9 %, as well as by the first factor (X)),
the percentage contribution is 20.3 %, and the second
factor (X)), the percentage contribution is 17.6 %.

Third series. Actions without which the exercise
performance is impossible. For the girls aged 15, the
most influential factor is the number of repetitions
(X,); the less influential factor is the number of rest
intervals (X)). The influence of the relationship between
the number of repetitions and rest intervals (X X)) is
insignificant. To improve training effectiveness, it is
necessary to reduce the number of repetitions from 12
to 6 times and to reduce the rest interval from 120 to
60 seconds. The girls aged 15 are most influenced by
the first factor (X)), the percentage contribution is 66.7
%, as well as by the second factor (X)), the percentage
contribution is 29.6 %, and the relationship between
both factors (X, X)), the percentage contribution is 3.6 %.

Fourth series. Teaching to control movement time
and muscular effort. For the girls aged 15, the most
influential factor is the relationship between the number
of repetitions and rest intervals (X X); the second most
important factor is the number of repetitions (X,); the
third one is the number of rest intervals (X,). To improve
training effectiveness, it is necessary to increase the
number of repetitions from 6 to 12 times and to increase
rest intervals (X)) from 60 to 120 seconds. The girls
aged 15 are most influenced by the relationship between
both factors (X X)), the percentage contribution is
49.6 %, as well as by the first factor (X)), the percentage
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contribution is 37.9 %, and the second factor (X)), the
percentage contribution is 12.4 %.

Fifth series. Separate parts of the target exercise
and preliminary exercises. For the girls aged 15, the
influential factors are the number of rest intervals (X)),
the relationship between the number of repetitions and
rest intervals (X X)), and the number of repetitions
(X,). To improve training effectiveness, it is necessary
to reduce the number of repetitions from 12 to 6 times
and to reduce the rest interval from 120 to 60 seconds.
The girls aged 15 are most influenced by the second
factor (Xz), the percentage contribution is 85.8 %, as
well as by the relationship between both factors (X X)),
the percentage contribution is 2.7 %, and the first factor
(X1)> the percentage contribution is 11.9 %.

Sixth series. Performing the whole exercise. For
the girls aged 15, the most influential factor is the
relationship between the number of repetition and rest
intervals (X X); the second most important factor is
the number of repetitions (X,). The influence of the
number of rest intervals (X)) is insignificant. To improve
training effectiveness, it is necessary to reduce the
number of repetition from 12 to 6 times and to reduce
the rest interval from 120 to 60 seconds. The girls aged
15 are most influenced by the relationship between
both factors (X X)), the percentage contribution is
81.2 %, as well as by the first factor (X)), the percentage
contribution is 11.9 %, and the second factor (X)), the
percentage contribution is 6.8 %.

To clarify the effect of different modes of physical
exercises on the level of proficiency, the study conducted
a discriminant analysis (see Table 4-10).

The first canonical function explains 67.0% of the
variation in results, the second function — 27.9 %, the
third one - 5.1%, which indicates their high informa-
tivity (r, = 0.961; r, = 0.914; r, = .691) (see Table 4).
The materials of the canonical functions analysis show
the statistical significance of the first, second, and third
canonical functions (| =.007; p, = 0.001; A, = 0.086; p,
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Table 4. Eigenvalues. Girls aged 15

. . % of Cumulative  Canonical
Function Eigenvalue . .
Variance % correlation
12.156 67.0 67.0 961
5.069 27.9 94.9 914
3 916 5.1 100.0 .691

Table 5. Wilks’ Lambda. Girls aged 15

Fu:i::oorf(s) Wilks’ Lambda  Chi-square  df Sig.
1 through 3 .007 171.036 18 .000
2 through 3 .086 83.423 10 .000
3 .522 22.113 4 .000

= 0.001; A, = 0.522; p, = 0.001). The first, second, and
third functions have a high discriminative ability and
value of interpretation with respect to the general total-
ity (Table 5).

Table 6 presents standardized canonical discrimi-
nant function coeflicients allowing to determine the
ratio of variables’ contribution to the function result.
The number of repetitions for mastering the second,
third, and fifth series of training tasks has the largest
contribution to the first canonical function. The num-
ber of repetitions for mastering the fifth and sixth se-
ries of training tasks has the largest contribution to the
second canonical function. The number of repetitions
for mastering the fourth and fifth series of training
tasks has the largest contribution to the third canoni-
cal function. This points to a differentiated influence of
exersises modes on the effectiveness of teaching a press
headstand and handstand.

Table 7 presents structure coefficients of the first
canonical discriminant function, which are the coef-
ficients of correlation between the variables and the

function. The function is most substantially related to
the results of mastering the third, fifth, and second se-
ries of training tasks: thus, a significant difference be-
tween modes of exercises 1-4 is observed in the num-
ber of repetitions needed to master the actions without
which the exercise performance is impossible, starting
and ending positions, and separate parts of the target
exercise and preliminary exercises. The structure coef-
ficients of the second canonical discriminant function
show that the function is most substantially related to
the results of mastering the sixth and second series of
training tasks: thus, a significant difference between
modes of exercises 2-4 is observed in the number of
repetitions needed to master the starting and ending
positions of the exercise and the whole exersise.

Table 8 shows the classification results of the groups,
95.0% of the original grouped observations were clas-
sified correctly. Therefore, the canonical discriminant
function can be used to classify the modes of physical
exercises during motor skills development.

Table 9 presents the centroid coordinates for the
three groups. They make it possible to interpret the
canonical function in relation to the classification role.
The graphic material given in Fig. 1 shows the density of
objects in each class and the distinct boundary between
the classes. The most versatile mode of physical exercises
for teaching the series of tasks is the first one.

Discussion

The paper assumed that a full factorial experiment
and discriminant analysis would make it possible to
determine the peculiarities of motor skills development
in the girls aged 15. The study results show that in the
suggested matrix of factorial experiment plan, the

Table 6. Standardized canonical discriminant function coeflicients. Girls aged 15

Series of training tasks Function
1 2 3
First series. Exercises for developing motor abilities -.117 190 -.065
Second series. Starting and ending positions 759 .521 .003
Third series. Actions without which the exercise performance is impossible 764 .326 420
Fourth series. Teaching to control movement time and muscular effort .055 -.184 .674
Fifth series. Separate parts of the target exercise and preliminary exercises 521 -.749 -.589
Sixth series. Performing the whole exercise -.280 .900 -.255
Table 7. Structure matrix. Girls aged 15
Series of training tasks Function
1 2 3
Third series. Actions without which the exercise performance is impossible .532 -.028 444
First series. Exercises for developing motor abilities -.200 -.126 -.022
Sixth series. Performing the whole exercise -.055 .519 -.410
Second series. Starting and ending positions 441 478 -231
Fifth series. Separate parts of the target exercise and preliminary exercises 422 -.389 -.596
Fourth series. Teaching to control movement time and muscular effort -.005 -.140 .530
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Table 8. Classification resultsa

Modes of Predicted group membership Total
exercises 1 2 3 4 ot
1 10 0 0 0 10
2 0 8 2 0 10
Count
3 0 0 10 0 10
. 4 0 0 0 10 10
Original
1 100.0 .0 .0 .0 100.0
% 2 .0 80.0 20.0 .0 100.0
’ 3 0 0 100.0 0 100.0
4 .0 .0 .0 100.0 100.0

Table 9. Functions at group centroids. Unstandardized canonical discriminant functions evaluated at group means

Modes of training

N X, (repetition number)

X, (rest interval) 1

Function

2 3

6
12
6
12

60
60
120
120

BW N =

3.548
1.007
.867
-5.422

-2.797
1.202
2.761

-1.166

333
-1.462
1.020
.109

Canonical Discriminant Functions

Modes of
training
O1
02

3

4
[ Group Centroid

3+

Function 2

-6

Function 1

Fig. 1. Graphic representation of the classification results
(modes of physical exercises 1-4)

chosen step of variation of factors is sufficient to study
the influence of different physical exercises modes on
the effectiveness of teaching a press headstand and
handstand (Table 2).

The study makes an assumption on the possibility
of using a discriminant function to evaluate the
effectiveness of different physical exercises modes when
teaching series of tasks. The verification of the canonical
functions shows their statistical significance, and the
discriminant function equation provides a possibility
to select the best option for obtaining a positive effect
when teaching the series of exercises (Table 10). The best
option for teaching the girls aged 15 the headstand and
handstand series of tasks is the first mode of physical
exercises: 6 repetitions with a rest interval of 60 seconds.
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The regression equations obtained from the analysis
of the 2* full factorial experiment data make it possible to
specify and select the most effective modes of exercises
for mastering separate series of training tasks (Table 3).

The study results supplement the data obtained
by Khudolii and Ivashchenko (2014), Kapkan (2015),
Ivashchenko (2016) on the effectiveness of using facto-
rial experiment plans when studying the effectiveness
of children and adolescents’ learning process and on the
reliability of obtained regression equations for modeling
the process of motor skills development in schoolchil-
dren. And the data of Garcia-Moya, Moreno and Jimén-
ez-Iglesias (2012), Wang, Karns and Meredith (2003) on
the use of factorial experiments contributing to an objec-
tive study of “parent-child” relationships and the “moti-
vation-behavior” process in children and adolescents.

The data obtained by Correa et.al. (2009, 2012)
confirm the validity of using a 2* type full factorial
experiment. The main purpose of plans is to neutralize
the influence of unknown factors. The authors
recommend using plans with three and four factors.
The results of the above-mentioned studies (Table 3)
show the effectiveness of using two factorial plans in the
study of teaching motor actions.

The obtained results:

o specifytheconceptual approachestoexperiment
planning when studying the effectiveness of
learning process and developing learning
models for children (Khudolii & Iermakov,
2011; Ivashchenko, 2016), factorial experiment
plans are objective tools for obtaining data
for the calculation of regression models of
teaching separate series of training tasks and
for conducting discriminant analysis to obtain
a generalized model of teaching the whole
exersise;
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Table 10. Canonical discriminant function coefficients. Unstandardized coeflicients

Series of training tasks Function
1 2 3
First series. Exercises for developing motor abilities -.052 .084 -.029
Second series. Starting and ending positions 416 285 .001
Third series. Actions without which the exercise performance is impossible 376 .160 207
Fourth series. Teaching to control movement time and muscular effort .055 -.184 672
Fifth series. Separate parts of the target exercise and preliminary exercises 254 -.365 -.287
Sixth series. Performing the whole exercise -.112 .359 -.102
(Constant) -10.844 -5.008 -3.425

supplement the data on the use of a discriminant
function for classifying schoolchildren by
motor skills development (Cantell, Smyth
& Ahonen, 2003), and their attitude towards
physical education and out-of-school physical
activity (Donovan, Mercier & Phillips,
2015); for organizing pedagogical control
of schoolschildren’s motor preparedness
(Ivashchenko, 2016);
confirm the data on the effectiveness of using a
discriminant function when studying the effects
of physical activity on motor skills development
in children; when determining informative tests
for pedagogical control in physical education
(Ivashchenko, 2016; Herrmann, Gerlach &
Seelig, 2016).

The prospect for further exploration is to study the
regularities of teaching physical exercises to boys aged
14-15.

Conclusions

The 2* type experiment made it possible to study
the multifactorial structure of teaching the girls aged
15, using a program of algorithmic orders; to specify
the optimal correlations of factors for their use when
teaching physical exercises during physical education
classes; to collect data for the calculation of regression
models of teaching separate series of training tasks
and for conducting discriminant analysis to obtain a
generalized model of teaching the whole exersise.

The discriminant analysis made it possible to
determine physical exercises modes during motor
skills development; to answer the question as to the
significance of difference between the modes of training
by the effectiveness of motor skills development; to
define what motor tasks most substantially influence the
differentiation of classes; what class the object belongs
to based on the values of discriminant variables. The
discriminant function structure coefficients show that
the effectiveness of training program is determined by
the selection of series of training tasks and modes of
their performance.

To selecta generalized mode of exercises of the series
of tasks when teaching girls aged 15 a headstand and
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handstand, the first discriminant function can be used
with an emphasis on the most informative variables.

The regression equations obtained from the analysis
of the 2*full factorial experiment data make it possible to
specify and select the most effective modes of exercises
for mastering separate series of training tasks.
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PO3MNI3HAHHA OBPA3IB: DOPMYBAHHA
PYXOBUX HABUYHYOK Y AIBYAT 15 POKIB

Kankan O.0.!, Xygoniit O.M.?, Baprik I1.°
'Ilonb6acpKa HaljioHa/IbHA aKafeMis OymiBHUIITBA i apXiTeKTypn
*XapkiBcbKuil HaljioOHaMbHMI Nefarorivanii yHiBepcuteT iMeHi I.C. CkoBoponn

*YuiBepcureT Mates bens

Pe¢epar. Crarst: 8 c., 10 Ta61., puc. 1, 21 mxepero.

Merta pocrmigKeHHA — BU3HAUYUTHU pe-
JKVIMM BYKOHaHHA (PisMYHUX BIIpaB y mpoueci popmy-
BAaHHA PYXOBUX HAaBUYOK Y HiBYaT 15 pOKiB.

Marepian i meTopu. Y gocmimkeHnHi npuitHamm 40
miB4ar 15 pokiB. [In4 BUpilIeHHSA ITOCTAaBIEHNX 3aBJaHb
Oy BUKOPUCTaHiI METOAM JOCTIIXKEHH: BUBYEHHA Ta
aHajIi3 HayKOBO-METOAMYHOI JIiTepaTypu; IeJaroriyae
CIIOCTEPEKEHHs, XPOHOMETPa)XX HaBYa/IbHIX 3aBJaHb;
TIelarOriYHNI eKCIIEPYMEHT, METOAY MAaTEMATUYHOI CTa-
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TUCTUKY, METOM MAaT€MAaTUIHOTO IJITAHYBAaHHA €KCIIe-
PUIMEHTY, JUCKPVIMiHAaHTHMIA aHAJIi3.

PesynbraTi. ExcriepumenT Tvmy 2> HajaB 3MOTy JI0-
cnipyuTy 6aratoakTOpHY CTPYKTYpPY IPOLieCy HaBYaHHS
HiB4ar 15 pOKiB 3a IPOrpaMoOI0 aITOPUTMIYHMX PO3IO-
PAIKeHb, YTOYHUTY ONITUMA/bHI CHiBBiTHOIIEHHA (aK-
TOpIB [yIS IX BUKOPUCTAHHA Y IIepiof; HaB4aHHA (i3ny-
HJIX BIIPAB I1iJ] 4aC YPOKiB Qi3sIHOI KYIbTYpH, OTPUMATH
JAHHI 1A pO3paXyHKY PerpeciiiHiX MOfesiell HaBYaHHA
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OKpEeMIUX Cepill HaBYa/IbHUX 3aBJ/IaHb i IPOBEIEHHS JIVIC-
KPUMIHAHTHOTO aHa/i3y 11 OTPMMAaHH:A y3araabHEHOl
MOJIe/Ti IPOLeCy HABYAaHHSA BIIPABi B LIIZIOMY.

BucnoBku. JIna B6OpY y3araabHEHOTO PEeXIMY
BMKOHAHHA BIIPAB CePiil 3aBlaHb Y IIPOLeCi HABYaHHS
CTiliIi Ha royoBi i pykax #iB4aT 15 pokiB Moxe OyTH
BIMKOPUCTAHA IepIla AMCKPYMiHAaHTHA (PYHKIIA 3 ak-
IIeHTOM Ha HaibinbuI iHpopMaTUBHi 3MiHHi.

PiBHAHHA perpecil, OTpuMaHi B pe3y/IbTaTi aHaMi3y
nauyx IIQE 2%, garoTh MOX/IMBICTD YTOUHUTH i BUOpa-
TV HaitbinbII epeKTVBHI BapiaHTV PeXXMMiB BMKOHAH-
Hs BIIPaB [/ OBOJIOAIiHH: OKPeMUX Cepill HaBYaIbHUX
3aBJIaHb.

KnrouoBi cnoBa: nucKpuMiHaHTHUI aHali3, ce-
pii HaBYaZIbPHMX 3aBJJaHb, IPOTPaMOBaHe HaBYaHHA,
JiBYaTa.

PACNMO3HABAHUE OBPA30OB: PEXXMbI BbIMOJIHEHUA
OU3UYECKUNX YNIPAXXHEHUIA B MPOLIECCE ®DOPMUPOBAHUA
ABUTATEJIbHbIX HABbIKOB Y AEBYLUEK 15 NIET

Kankan E.A.', Xynoneit O.H.%, baprux I1.°
!'ITonbacckast HalOHA/IbHAS aKaIeMIsI CTPOUTENIbCTBA U apXUTEKTYPhI
*XapbKOBCKMIT HAaI[MOHA/IBHBIN Nefarorndecknii yuusepcureT uMenu I. C. CKoBOpOAbI

*YuuBepcureTr Mares bens

Pedepar. CraTps 8 c., 10 Tab., Puc. 1, 21 ucTouHuK.

Hens uccnemoBaHmusa — OIpENETUTD
PEeXUMBI BHITIOMTHEHNA PU3NIECKUX YIPaKHEHMII B
npouecce GOpMUPOBAHNSA JBUTATEIBHBIX HABBIKOB Y
HeBylIleK 15 ner.
Matepuan u MeToabl. B uccnefoBaHuy NpuHAIN
40 mesyek 15 yeT. [l peleHna MoCTaB/IeHHbIX 3a/ja4d
OBIIN UCITO/Ib30BAHbI METOIDbI NCCIIENOBAHNIA: I3YIEeHNE
Y aHA/IN3 HayYHO-MeTOANYIECKO INTePaTyPbl; IIejaroru-
YecKoe HaOMofieHe, XPOHOMETPXX YUeOHbIX 3aJaHMiT;
MIENarOTMYECKNII SKCTIIEPMMEHT, METOMbI MaTeMaTu4e-
CKOJ CTaTMCTMKM, METOIbI MaT€MaTIYECKOTrO IIAHNPO-
BaHMA SKCIIEPYIMEHTA, IH/ICKPI/[MI/IHaHTHbIIU/I aHa/IN3.
PesynpTarpl. DKCIIepUMeHT THMa 2> MpefoCTaBuI
BO3MO>KHOCTb MCCTIEOBATh MHOTO(aKTOPHYIO CTPYKTY-
py 1poriecca 06y4eHus AeByLIeK 15 jieT 1o nporpamMme
aITOPUTMUYECKUX MIPEATIMCAHNI, YTOYHATD ONTUMAIb-
Hble COOTHOIIEeHVS (PaKTOPOB 1A VX UCIIO/Ib30BAHNA B
nepuop, 00y4eHNs pr3anYecKIX yIpaKHeHMI Ha ypOKax

(bu3MYECKOI KyIbTYPBI, HOMY4UTh JAaHHBIE /I pacyeTra
PerpecCuOHHBIX Mofieiell 00y4eHUs OTAe/NIbHBIX Cepuil
y4eOHBIX 3aaHMil ¥ IPOBeIeHNs JYICKPUMIHAHTHOTO
aHa/nmM3a I MoTy4eHnst 000061IeHHOI MOJIe/N IpoLiec-
ca 00y4eHNs YIPaKHEHNUIO B LIETIOM.

BeiBoppl. [I7151 BEI6Opa 0006111€HHOTO peXuMa BbI-
TIOJTHEHNA YIIPKHEHMIT cepyil 3afjaHnii B Iporjecce 06-
Y4eHMsI CTOVIKe Ha TOJIOBe M PyKax JIeByIIeK 15 JieT MOXeT
OBITbH MICIIONIb30BAHA [TePBast AMCKPUMMHAHTHAS QYHKIS
C aKIJeHTOM Ha Hanboriee MHQOPMaTVBHBIE lepeMEHHBIE.

YpaBHeHUs perpeccuit, IIOJTyYeHHbIe B pe3y/IbTare
aHanm3a maHHBIX [1OD 22 1aloT BO3MOXHOCTD YTOY-
HUTb U BBIOpaTh Hambonee 3¢ PeKTUBHbIE BapUAHTHI
PEeXVMOB BBIIIOTTHEHMsI YIPKHEHWII JI1 OBIaleHs
OT/Ie/IbHBIX Cepyil yueOHbIX 3a/IaHMIl.

KnioueBble cmoBa: IMCKPYMMHAHTHBIN aHANU3,
cepuy y4eOHBIX 3alaHUI, IPOrpaMMIUpPOBAaHHOE 00-
y4eHue, IeBYLIKIL.
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