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Abstract

The purpose of the study was to determine the impact of knowledge considered as a methodological basis of motor
learning on the effectiveness of motor skills development in children and adolescents.

Materials and methods. Young gymnasts aged 7-13 participated in the experiment. At the first stage — young gymnasts
aged 8 (16 groups of 6 people each). At the second stage — young gymnasts aged 8 (3 groups of 6 people each), young
gymnasts aged 13 (2 groups of 6 people each). Both philosophical and general scientific research methods were used

to solve the tasks set, among which were: dialectical method, systems approach, modeling, pedagogical experiment

organized according to the scheme of a 2 factorial experiment.

Results. A positive effect of learning depends on the consistent solution of learning tasks and rational application of
methods. This is indicated by the following: firstly, the total impact of factors reduces the number of repetitions when
teaching young gymnasts a side handspring (by 23 repetitions), secondly, the total interaction increases the duration
of training by 9 repetitions. Obviously, studying the decomposition of learning tasks can improve the effectiveness of

learning in general.

Conclusions. The learning process structure is most influenced by the conclusions of the theory of functional systems
(43%, p < 0.001), the theory of movement construction (41%, p < 0.001), and the theory of management of knowledge
acquisition, formation of actions and concepts (2.6%, p < 0.05). A positive effect of learning depends on the consistent

solution of learning tasks and rational application of methods.

Keywords: motor learning, methodological basis, children, adolescents.

Introduction

Modern pedagogy and psychology extensively study the
laws of “verbal learning”, which is a special kind and depends
on the specific nature of human reasoning (Talyzina, 2002,
2004), and very little attention is paid to studying the laws of
“motor learning” (Haverdovsky, 2007; Bohen, 2020).

The theories that are considered as a methodologi-
cal basis of motor learning include: Pavlov’s reflex theory,
Anokhin’s theory of functional systems, Bernstein’s theory of
movement construction, Halperin’s theory of management
of knowledge acquisition, formation of actions and concepts
(Khudolii, 2010).

L.P. Pavlov’s theory is the basis of studying conditioned
reflexes in humans. The formation of motor skills was
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physiologically substantiated in the light of the theory of con-
ditioned reflexes by O. M. Krestovnikov (1951). According
to this concept, the basis of the motor skill is a conditioned
reflex, simple or complex. Motor reaction is formed during
the repeated combination of a conditioned stimulus (stimu-
lus, conditioned signal) and the required reaction - move-
ment. Reinforcement is a positive motor experience and the
teacher’s praise. As a result of repetition, a dynamic stereo-
type is formed in the motor area of the cerebral hemispheres
(Krestovnikov, 1951; Krestovnikov, & Vasileva, 1955).

In the formation of conditioned reflexes, it is important
to follow all the conditions under which learning takes place.
The final conditioned effect is not only the result of a con-
ditioned stimulus. Excitation from a conditioned stimulus
forms a synthetic unity with the excitations prepared by a set
of previous stimuli, in the form of a system of prestart excita-
tions. The latter themselves do not cause a conditioned reac-
tion, but determine its form and extent of detection (Anokh-
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in, 1979, 1980). A change in the sequence of conditioned
reflex activity can lead to a negative result, as pointed out by
Anokhin (1979, 1980). In addition, the dynamic stereotype,
according to Anokhin, in its essence and technique of obtain-
ing is a conservative formation of the nervous system, which,
once formed, manifests itself even against the reality. All pro-
cesses of dynamic stereotypy are based on the principle of
anticipatory excitation. Or, as Maznichenko (1984) points
out, a motor skill emerges on the basis of a conditioned reflex,
provides prediction of the future, its anticipatory reflection.

The classical reflex theory continues to influence the
study of behavioral adaptation in addressing three key issues:
(1) under what conditions does learning take place, (2) what
associative structures are involved, and (3) how does it affect
behavior? (Clark, 2004; Honey, lordanova, & Good, 2014).

One can assume that when constructing the process
of teaching motor actions, it is necessary to take into ac-
count: (1) a motor skill - a system of simpler skills, teaching
should be based on the acquired experience so that previ-
ously learned movements are part of more complex ones; (2)
when teaching exercises, external conditions should be kept
constant, as they are a system of prestart excitations; (3) the
effectiveness of motor skills development depends on the
completeness of impact on the analyzers, as well as the speech
areas of the cerebral hemispheres, as afferent synthesis is the
basis of movement.

The theory of functional systems was developed in the
papers of Anokhin (1979, 1980). The functional system is an
integrated unit of the whole body, which develops dynami-
cally to achieve any adaptive activity and always selectively
unites special central-peripheral formations based on cyclic
relationships. The functional system has a branched mor-
phophysiological apparatus, which provides through its own
patterns the effect of both homeostasis and self-regulation. It
uses a variety of subtle mechanisms of integration and directs
all intermediate processes to obtain the final adaptive effect
and its evaluation (Anokhin, 1979, 1980). The importance
of the theory of functional systems in studying behavioral
responses is indicated in the papers by Egiazaryan, and Su-
dakov (2007), Rusalov (2018).

Anokhin (1979, 1980) substantiated the concept of “ac-
tion acceptor” and “reverse afferentation” According to him,
the “acceptor of action results” is intended for perceiving
information about the obtained results and comparing it with
the parameters of the results that have developed during the
action of a conditioned stimulus. Further, Anokhin notes that
reverse afferentations arising during any motor act should be
divided into two different categories: a) movement-directing
and b) resultative afferentations. While the former afferen-
tation is represented primarily by proprioceptive impulses
from the muscles bringing about the movement, the latter
is always complex and encompasses all the afferent features
that characterize the result of the performed movement. An-
other important point is that the vegetative component of
conditioned response is organic components of the part of
any integral response.

One can assume that the process of teaching motor ac-
tions should be based on the following principles: (1) suf-
ficient level of performance, a condition for motor skills de-
velopment, as the vegetative component is a part of integral

response; (2) when teaching movements, it is necessary to
take into account more fully all the parameters that togeth-
er determine the afferent information about the obtained
results.

Bernstein’s theory of movement construction. Of im-
portance is the conclusion of Bernstein (1966) that as soon
as any group of coordination corrections switches from the
highest level to the background one, the most adequate for it
in quality and composition of its corrections, so it becomes
automatic and performed with minimal conscious involve-
ment. In each movement we must distinguish: (1) its mean-
ing structure and (2) its motor composition. The meaning
structure stems entirely from the essence of a task and deter-
mines the leading level of construction. Motor composition
is determined not only by a task, but also by its collision with
a person’s motor abilities (Bernstein, 1966). Filatova, Eskov,
Filatov, and Ilyashenko (2017) point out the importance of
Bernstein’s theory for studying behavioral responses.

Thus: (1) the construction of the process of teaching mo-
tor actions requires a biomechanical analysis of the exer-
cise, in order to determine spatial, temporal and strength
characteristics of the movement, which will make it possible
to assess a sufficient level of fitness and optimally build the
process of motor training; (2) the circular principle of correc-
tion suggests that the ability to control movements character-
izes the quality of corrections and defines the effectiveness
of learning, so the previous development of the ability to
control movements should positively influence the learning
process.

From the perspective of the activity theory, Halperin
and his collaborators developed a theory of gradual forma-
tion of actions and concepts, management of the process of
knowledge acquisition. In this theory, the mode of action
and the image of environment where the action takes place
unite into a single element, on the basis of which the action
is managed, called the “oriented basis of action (OBA)”. The
OBA is the image of the system of conditions a person actu-
ally relies on when performing an action. The OBA is not
identical to the conditions of an action that really, objec-
tively exists, firstly, because the OBA is a subjective category
existing in a person’s consciousness or subconsciousness as
areflection of the action conditions; secondly, because a per-
son may completely or incompletely know these conditions,
more or less adequately assess them. The success of an action
depends on the completeness of the OBA and its compliance
with objective conditions of task solving (Halperin, 1958,
1967, 1968).

The concepts of Halperin’s theory helped to explain many
phenomena in learning motor actions, to substantiate effec-
tive methods of teaching and organization of the learning
process. All this allows us to accept this theory as an element
of the methodological basis of the theory of teaching motor
actions (Halperin, 1968; Bohen, 1985).

The implementation of the theory of gradual formation
of mental actions can be effective in the process of giving an
idea of movement during all stages of learning.

The purpose of the study was to determine the impact of
knowledge considered as a methodological basis of motor
learning on the effectiveness of motor skills development in
children and adolescents.
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Materials and methods

Study participants

Young gymnasts aged 7-13 participated in the experi-
ment. At the first stage — young gymnasts aged 8 (16 groups
of 6 people each). At the second stage — young gymnasts
aged 8 (3 groups of 6 people each), young gymnasts aged
13 (2 groups of 6 people each). The young athletes and their
parents were informed about the features of the experiment
and gave their consent to participate in it.

Study organization

Both philosophical and general scientific research meth-
ods were used to solve the tasks set, among them were: dia-
lectical method, systems approach, modeling, pedagogical
experiment organized according to the scheme of a 2* facto-
rial experiment.

The experiment was conducted in two stages. At the first
stage, the study determined the knowledge and its impact on
the effectiveness of the process of teaching physical exercises.

To achieve this purpose, a 2* factorial design was used.
The study determined the effectiveness of the learning pro-
cess structure depending on a didactic analysis of the basics
of the reflex theory (x ), the basics of the theory of functional
systems (x,), the basics of the theory of movement construc-
tion (x,), the basics of the theory of gradual formation of
mental actions (x,). Each factor varied in the qualitative level
of “used” (+) or “not used” (-) (see Tables 1, 2).

At the second stage, the young gymnasts aged 8 learned
an arch press to headstand. Training was conducted using
the method of algorithmic instructions. In the first group,
training was conducted after heavy loads, when performance
was low; in the second — when performance was high; in the
third - taking into account information processes about the

Table 1. Experimental conditions. The 2* factorial design

Table 2. Didactic analysis of theories that explain the
process of learning movements

No. Learning task X, X, X X,

1. Give an idea of the movement + o+ +
technique

2. Develop motor abilities necessary for +
learning movements

3. Teach movements without which it is +
impossible to perform the exercise

4. Teach the abilities to control + o+
movements

5. Teach preliminary exercises + o+

6. Teach the whole exercise + o+ o+ o+

7. Ensure a high level of performance

8. Teach the exercise in combination + +

adaptive reactions of the body of young gymnasts. Young
gymnasts aged 12-13 learned a back uprise on bars, grand
swings forward and backward on rings.

Statistical analysis

The obtained experimental material was processed using
statistical analysis software (SPSS 20). Analysis of variance,
factor and regression analyses were performed.

Results

The analysis of data using a special program made it possi-
ble to obtain a dependence of the effectiveness of different vari-
ants of teaching a side handspring on the didactic analysis of the
above theories. This dependence is described by the equation:

Y = 46.187 - 1.062x, - 9.812x, + 1.687x x, - 9.562x, +
+ 1.437x x,+4.437x x, - 2.437x, + 1.063x x,

Reflex theory Theory of functional =~ Theory of movement  Theory of gradual formation
Experiments systems construction of mental actions
xl x2 x3 x4
1 - _ -
2 + - - -
3 - + -
4 + + - -
5 - + -
6 + - + -
7 - + +
8 + + + -
9 - - +
10 + - - +
11 - + - +
12 + + - +
13 - - + +
14 + - + +
15 - + +
16 + + +
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The analysis of regression coefficients showed that the
total impact of knowledge about the learning process influ-
ences the effectiveness of developing a program for motor

Table 3. The results of analysis of variance of the
effectiveness of different structures of teaching young
gymnasts aged 8 a side handspring

skills formation (Table 2).

The results of analysis of variance of the effectiveness Sourceof - Sum of Mean Mean Level of
. . change squares square square influence,
of different structures of teaching young gymnasts aged 8 . 0
a side handspring revealed that the learning process struc- ratio %
ture is most influenced by the conclusions of the theory of X 18.062 18.062 3.518 0.5
functional systems (43%, p < 0.001), the theory of movement
construction (41%, p < 0.001), the theory of management of x, 1540.56 1540.56 300.087 43.2
knowledge acquisition, formation of actions and concepts
(2.6%, p < 0.05) (Table 3). XX, 45.562 45.562 8.875 1.278
Thus, the process of learning motor actions is indirectly
influenced by knowledge obtained from psychology, physiol- x, 1463.06 1463.06 284.991 41.046
ogy, biomechanics. Indirectness displays itself in the need
for didactic analysis of the theoretical structure formed as a XX, 33.062 33.062 6.44 0.927
result of the study.
The study shows that various structures of teaching X, 315.062 315.062 61.371 8.839
movements are only an inference made on the basis of the
above-mentioned theories. Their implementation is an objec- x, 95.062 95.062 18.517 2.667
tively existing process that requires special research. Didac-
tic studies make it possible to formulate learning tasks and XX, 18.062 18.062 3.518 0.506

define the means needed to address them. The reflex theory,

the theory of functional systems, the theory of movement

construction do not consider learning tasks and do not define
the content of learning, but the findings of the study explain
the need to consider the learning tasks of exercises.

A positive effect of learning depends on the consistent
solution of learning tasks and rational application of meth-

ods. This is indicated by the following: firstly, the total impact
of factors reduces the number of repetitions when teaching
young gymnasts a side handspring (by 23 repetitions), sec-
ondly, the total interaction increases the duration of training
by 9 repetitions. Obviously, studying the decomposition of
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Fig. 1. Dependence of the level of proficiency in arch press to headstand and handstand on the level of performance of
young gymnasts: a — increase in the level of proficiency in arch press to headstand (Y) of young gymnasts, depending on
the number of repetitions, training was conducted when performance was high; b - increase in the level of proficiency in

arch press to headstand (Y) of young gymnasts, depending on the number of repetitions (X), training was conducted when
performance was low
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Fig. 3. Increase in the level of proficiency in back uprise of young gymnasts aged 13, depending on the increase in the
strength of forearm extensors

learning tasks can improve the effectiveness of learning in
general.

The analysis of the results of the second stage of the ex-
periment showed that young gymnasts aged 8 of the first
group learned the exercise for 128 + 8 repetitions; of the
second group - for 57 + 6; of the third group - for 13 £ 1
repetitions (taking into account the number of repetitions of

the whole exercise). The differences between the groups are
significant (p < 0.001) and explained by the decomposition of
learning tasks by 90%. The dependence of the level of profi-
ciency in arch press to headstand and handstand on the level
of performance of young gymnasts aged 8 is given in Fig. 1.
The studies showed that teaching gymnasts aged 12-
13 complex movements (back uprise on bars, grand swings
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Fig. 4. Increase in the score for performing “back uprise” by young gymnasts aged 13, depending on the ability to perform
swings with a minimum increase in the amplitude

forward and backward on rings) significantly accelerates if
conducted on the basis of information processes about de-
veloping strength, about increasing the level of differentia-
tion of spatial, temporal and strength characteristics of the
movement being studied, and also taking into account the
performance dynamics (Fig. 1, 2, 3, 4). It is obvious that the
basis of effective teaching of movements to young gymnasts
is the implementation of learning tasks, taking into account
the patterns of adaptation processes of the body of young
athletes.

Discussion

The study assumed that the knowledge of Pavlov’s reflex
theory, Anokhin’s theory of functional systems, Bernstein’s
theory of movement construction, Halperin’s theory of man-
agement of knowledge acquisition, formation of actions and
concepts is the basis for optimizing the process of motor
skills development in children and adolescents. The reflex
theory, the theory of functional systems, the theory of move-
ment construction do not consider learning tasks and do
not define the content of learning, but the findings of the
study explain the need to consider the learning tasks of ex-
ercises. The knowledge of the theories of functional systems
and movement construction has the largest influence on op-
timizing motor skills development. The influence of Pavlov’s
reflex theory is reduced due to the fact that Anokhin’s theory
of functional systems and Bernsteins theory of movement
construction intersect in many respects and can be combined
into an associative-reflex theory. According to Clark (2004),
Honey, Iordanova, and Good (2014), the classical reflex the-
ory continues to influence the study of behavioral adaptation.

Studies showed that the impossibility to learn motor ac-
tions results from a poor functional state of the neuromuscu-
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lar and cardiovascular systems and, consequently, a low level
of performance of young gymnasts aged 7-10. The influence
of the young gymnasts’ level of performance on the process of
learning an arch press to headstand and handstand is clearly
shown in Fig. 1. So the possibility to learn a headstand in-
creases significantly if training begins when performance is
high. Learning exercises after moderate loads is faster than
after heavy loads. This confirms the findings about the influ-
ence of training loads on motor skills development, so after
moderate loads the stage of motor skills development is the
longest (p = 0.4-0.5; 0.6-0.7), after heavy loads the initial
stage of motor skill development becomes longer (p = 0.1-
0.3). Learning exercises at the stages of motor skill develop-
ment (p = 0.6-0.7) and completion of learning (p = 0.8-1.0)
after heavy loads is the same as after moderate loads. With
the achievement of the level of proficiency p = 0.6, it is pos-
sible to learn gymnastic exercises after heavy loads (Khudolii,
1983).

The study results show that the increase in performance
of young gymnasts aged 13 has a positive impact on learning
a back uprise. The speed of learning increases by 2-3 times
compared to training conducted when the level of perfor-
mance is low (Fig. 2).

Ivashchenko, Nosko, M., Nosko, Y., and Chernenko
(2019), Ivashchenko, Khudolii, Iermakov, Chernenko, and
Honcharenko (2018) also point out the importance of regu-
lating the modes of exercises during motor skills develop-
ment in junior school students; in middle school students
- Kapkan, Khudolii, and Bartik (2019), Khudolii, Kapkan,
Harkusha, Marchenko, and Veremeenko (2020).

The regression analysis between the score, the level of
proficiency in movements, and the maximal strength of fore-
arm extensors revealed that ensuring the increase in strength
from training to training helps to improve the score for the



Khudolii, O., Iermakov, S., & Bartik, P. (2020). Didactics: Methodological Basis of Motor Learning in Children and Adolescents

Table 4. Tasks, teaching methods and their substantiation

Learning task Field of knowledge Methods Substantiated by
Give an idea of the movement Theory of gradual formation of mental Method of giving Menkhin, and Shlemin
technique actions. Reflex theory. knowledge about the (1979)

Theory of functional systems movement technique
Develop motor abilities necessary Theory of functional systems. Method of concentrated Verkhoshanskyi (1988),
for learning movements Theory of body adaptation to physical and supportive loads.

loads Method of combination Diachkov (1966),

Teach the starting
and ending positions

Teach actions without which it is
impossible to
perform the exercise

Teach the abilities to

control movements

Teach preliminary exercises

Teach the whole exercise

Ensure a high level of performance

Teach the exercise in combination

Reflex theory

Theory of movement construction

Theory of functional systems. Theory
of movement construction

Reflex theory.
Theory of functional systems

Reflex theory.
Theory of functional systems.
Theory of movement construction

Theory of functional systems. Theory
of body adaptation to physical loads

Reflex theory.

Method of decomposition

Method of solving partial
tasks

Method of immediate
and current information
about the accuracy of
movements

Method of preliminary
exercises

Holistic method

Method of variability of
training loads

Yu. Menkhin (1969)
Maznichenko (1976)

Shlemin, and  Petrov
(1977)
Menkhin, and Shlemin
(1979)
Farfel (1975), Shlemin

(1968) Orlov (1969)

Maznichenko (1976)

Shlemin, and  Petrov
(1977)

Yananis (1969)

Menkhin, and Shlemin
(1979)

Shlemin (1968)

Khudolii (1985)

Theory of movement construction

Method of standard Yananis (1969)

exercise. Maznichenko (1976)
Method of variable Menkhin, and Shlemin
exercise (1979)

exercise and increase the level of proficiency in the move-
ment (Fig. 3). The analysis of the increase in the proficiency
level in back uprise of young gymnasts aged 13, depending on
the increase in the strength of forearm extensors showed that
the optimal level of strength development of forearm exten-
sors is a maximal strength of 20-21 kg (exercise was consid-
ered performed if the score was more than 8 points) (Fig. 3 ).

The study results show that one of the conditions that
facilitate motor skills formation is the development of kines-
thetic sensations that ensure the necessary accuracy of move-
ments in space, time and a degree of muscular effort (Farfel,
1975; Khudolii, O., & Iermakov, 2011). Studies show that
there is a relationship between the proficiency level and the
error in movement control in space and the differentiation
of muscular effort before exercises, which is described by the
logistic function (Fig. 4). This indicates that the initial level of
error in movement control affects the level of proficiency in
exercises, the higher the muscle sensitivity before exercises,
the higher the level of proficiency.

The analysis of the study results points to the need to de-
compose the purposes and tasks of motor skills development.
So, the level of strength development, muscle sensitivity, and the
training mode significantly influence the process of learning mo-
tor actions. This fact allows us to formulate the following learn-
ing tasks: 1) to develop motor abilities necessary for learning

11

movements; 2) to teach the abilities to control movements; 3) to
ensure a high level of performance. Studies of the biomechanical
structure of movement allow us to formulate the following learn-
ing tasks: 1) to teach actions without which it is impossible to
perform the exercise; 2) to teach preliminary exercises (Table 4).

Conclusions

The learning process structure is most influenced by
the conclusions of the theory of functional systems (43%,
p < 0.001), the theory of movement construction (41%,
p < 0.001), and the theory of management of knowledge ac-
quisition, formation of actions and concepts (2,6%, p < 0.05).
A positive effect of learning depends on the consistent solu-
tion of learning tasks and rational application of methods.

Based on a factorial experiment, it was found that the
effectiveness of learning motor actions is determined by the
decomposition of learning and training tasks based on the
objective adaptive reactions of the body of young gymnasts.
The training solves the tasks of developing motor abilities,
increasing the level of special motor and functional fitness of
young gymnasts to master gymnastic exercises. The proce-
dure for solving tasks and selecting educational and training
tasks is the following: 1) developing motor abilities, increas-
ing the level of young gymnasts’ functional fitness; 2) teach-
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ing the starting and ending positions; 3) teaching actions
without which it is impossible to perform the exercise be-
ing studied; 4) teaching the abilities to control movements,
teaching preliminary exercises; 5) teaching the whole exer-
cises; 6) increasing the level of young gymnasts’ functional
fitness; 7) teaching exercises in combination.
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ANAAKTUKA: METOAOJIONYHA OCHOBA MOTOPHOTIO

HABYAHHA AITEN | NIANITKIB

Oner Xynoniit'8¢P, Cepriit EpmakoB***°P, Ilapon bapTik**5

'XapkiBcbkuit HallioHa/IbHUI Nefarorivnmii yHiBepcureT imeHi I. C. CkoBoponu
*ImanchbKuil yHiBepcuTeT (isMYHOrO BUXOBAHHA i CIOPTY

*YuiBepcurer Mares bens

ABTopcbknii BKIaj;: A - ausaiis gocnipkenns; B — 36ip ganux; C - cratananis; D - migroroska pykomucy; E - 36ip komris

Pedepar. Crarps: 9 c., 4 Tabn., 4 puc., 37 mxepern.

Merta mocmimKeHHA — BU3HAYUTHU BIUIMB 3HaHb, fAKi po3-
ITIAAITBCA AK METOHO/IOTiYHA OCHOBA MOTOPHOTO HaBYaHHS,
Ha eeKTUBHICTb POPMYBaHHA PYXOBUX HABUYOK Yy AiTeil i
HiTiTKiB.

Marepian i meTogu. B ekcnepuMeHTi IpUiHAIM y4acTh
ToHi rimHacty 7-13 pokis. Ha nepmomy eramni - roHi rimHacTu 8
pokiB (16 rpym 1o 6 4onosik). Ha npyromy erami — foHi riMHacTi
8 pokiB (3 rpym 1o 6 40/IoBiK), IoHi riMHacTy 13 pokis (IBi rpy-
1M 110 6 9OTIOBIK). [I/Is1 BUpIIleHHs TOCTAaB/IEHNX 3aBJaHb Oy
BUKOPUCTaHI AK Pinocodcpki Tak i 3araJbHOHAYKOBi MeTORU
TOCTi/DKEHHA, cepefl AKNX: NiaJIeKTUIHUIT METOJ], CUCTEMHUIA
MiXifl, MOMIeNIIOBAaHH:A, IIeJarOriYHmil eKCIIepUMEHT OPraHis3o-
BaHMII 32 CXeMOI0 (PaKTOPHOTO eKCIIepUMEHTY Tuiry 2K.

Pesynpraru. Ilo3utuBHMII eheKT HABYAHHS 3aJIXKNUTH Bifl
TIOCTiIOBHOTO pillleHHs 3aBaHb HAaBYAaHHA i palliOHaIbHOTO
3acTOoCyBaHHA MeTofiB. Ha 1e BKasye HacTyIHe, Io-Iiepiie,

CyMapHMII BIUIMB YMHHMKIB CIPUAE SHIYKEHHIO Ki/IbKOCTI II0-
BTOPEHDb Ha HaBYaHH:A IIepeBOPOTY B CTOPOHY IOHUX TiMHACTIiB
(Ha 23 OBTOpEHH:), O-APYTe, CyMa B3aeMOii 36i/bIye Tpu-
BaJIiCTh IpoOlleCy HaBYaHHA Ha 9 moBTOpeHb. O4eBNUHO, 110
MOCTII)KEeHHS B Ii/IAHIT IeKOMIIO3UIIii 3aB/laHh HaBYaHHS MOYKe
IPU3BECTU JJO 306i/1bIIeHHSA e(beKTMBHOCTi HaBYaHHA B L[iZIOMYy.

BucHoBku. Ha 1o6ynoBy nporiecy HaBYaHHs Haiibijblue
BIUIMBAIOTb BJYICHOBKM Teopil QyHKIiOHaNbHUX cucTeM (43 %,
p < 0.001), Teopii mobymosu pyxis (41 %, p < 0.001) Ta Teopii
YIpaB/IiHHS YCBOEHHSM 3HaHb, GOPMYBAHHAM [iil i IOHATD
(2,6 %, p < 0.05). ITosutuBHMIT epeKT HABYAHHSA 3A/IEKUTD Bif
TIOCTiIOBHOTO pillleHH:A 3aBaHb HAaBYAHHA i palliOHAIIBHOTO
3aCTOCYBaHHs METOJIB.

Kinro4yoBi cmoBa: MOTOpHe HaBYaHHA, METOMONOriYHa
OCHOBA, JiTU, TiJTiTKA.
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