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Abstract

Objective: substantiation of the expediency of using mathematical evaluation criteria for determining the means of diagnosing a set of
knowledge, skills and other competences acquired during the training of military men in the emotional (affective) sphere. Material:
the study was attended by 67 cadets of the Air Force University, who are not the pilots and are at the 3rd year of study. For assessing
the ability to manage their behavior through management of emotions, a technique of studying the emotional intelligence of military
personnel at different stages of training and physical tests are related to overcoming objective and subjective obstacles. For the
processing of the results was used the method of correlation, discriminant analysis and decision tree methods for the classification
problem. The significance level for all statistics was established at p <0.05. Results: A positive linear relationship between the levels of
performance of special exercises and the level of emotional stability were established. The models of discriminant analysis and the rule
of classification of the recognition of the level of emotional stability according special physical preparedness level are determined. It
was established that exercises in the obstacles course and turns in the gymnastics wheel are the main variables that allow classifying
the students according to the level of emotional stability. Conclusions: The using of mathematical criteria for evaluating the results of
the implementation of special exercises can differentiate according to the objective characteristics of cadets in category and simplifies
the methodological work on recognition in the dynamics of physical improvement of military personnel, a local assessment of
emotional and volitional resistance to the negative impact of the factors of modern combat.

Keywords: emotional and volitional resistance, cadets, learning outcomes, special physical training.

AHoTaujna

Manesny C.B., MigaybHuin O.I., Tkauyk O.A., Uumbaniok . O. BUKOPUCTAHHA MaTEMATMUYHUX KPUTEPIIB OLIHKM ANA AOjarHOCTUKK
PEe3yNbTaTiB HaBYaHHA KypCaHTIB B adeKTMBHII cdepi. Mema: obrpyHTyBaHHA AOLINLHOCTI BUKOPUCTAHHA MaTeMaTUYHUX KpuTepiiB
OLiHKM ANA BU3HaYeHHA 3acobiB AjarHOCTMKM CYKYMHOCTI 3HaHb, YMiHb, HAaBUYOK, iHLIMX KOMNETEHTHOCTEN, WO HabyBatoTbCA y NpoLeci
HaBYaHHA BIICbKOBOCAYKOOBLIB B eMOLilHIN (abekTnsHin) coepi. Mamepian: y AOCAIAKEHHI B3AAN y4acTb 67 KypCaHTiB BiCbKOBOTO
yHiBepcuTeTy ToBiTpAHUX CuN He NbOTHOrO CKAady 3-rO Kypcy HaBYaHHA. 1A OUiHKM BMIHHA KepyBaTW CBOEID MOBEAIHKOMO 3a
A0MOMOrOH0 YNPaBAiHHA EMOLLAMW BUKOPUCTOBYBANACh METOAMKA BUBYEHHA €MOLIMHOrO iHTENEKTY BIMCbKOBOCNYKOOBLIB HA Pi3HMUX
eTanax niaroToBKM Ta Gi3UYHI TECTM, WO NOB’'A3aHI 3 NOA0NAHHAM 00 EKTUBHMX | CyD’ EKTUBHUX NepewKos. s 06pobkn pesyabTaTis
BMKOPUCTAHO METOA, KOPEenaLiMHOro, AMCKPMMIHAHTHOrO aHani3y Ta MeToA Aepes pilleHb AN 3a4a4i knacuoikauji. PiBeHb 3HauMmocTi
ANA BCiEl cTaTUCTUKM ByB BcTaHoBAEHWI Npw p < 0,05. Pe3ys1emamu. BcTaHOBAEHO NO3UTUBHUM NiHIMHWI B3aEMO3B’A30K MiXK PiIBHAMM
BMKOHAHHA CneLiasibHUX BMpaB Ta PiBHEM eMOLiMHOI CTiMKOCTi. Bu3HayeHO mofeni AMCKPMMIHAHTHOrO aHanisy Ta npaBuio
KnacudikaLii po3nisHaBaHHA PiBHA MOLLIMHOI CTIMKOCTI 3a piBHEM creljiasibHOi $i3UYHOI NiAroToBAEHOCTI. BCTaHOBAEHO, LLO BNPaBu Ha
cMy3i nepelwkoa Ta 06epTu Ha riMHACTUYHOMY KONECi € FONOBHUMM 3MIHHUMM, AKi A03BONAIOTb KNAcUdiKyBaTM KypCcaHTIB 3a piBHEM
€MOUiHOI CTINKOCTI. BUCHOBKU. BUKOPUCTAHHA MaTeEMATUYHMX KPUTEPIiB OLLIHKM Pe3y/bTaTiB BUKOHAHHSA CreliaibHWUX BNPaB 403BO/AE
andepeHUitoBaT 3a 00'EKTUBHMMM O3HAKaMM KypCaHTIB MO KAacam i CNpoLlye MeToaMyHy poboTy 3 po3nisHaBaHHA B AMHAMIL
$i3MYHOro BAOCKOHAIEHHA BiMCbKOBOC/YKOOBLiB, TOKA/IbHY OLLIHKY €MOL,iMHO-BOIbOBOI CTIMKOCTI 10 HEraTUBHOIO BM/IMBY GaKTOpiB
cyyacHoro 6oto.

Knto4oBi cnoBa: eMoLjiiHO-BO/IbOBA CTilMKICTb, KypCaHTM, pe3ybTaTu HaBYaHHSA, cneliasibHa GisnyHa nigrotosKa

AHHOTaLMA

Maneewny C.B., MNogaybHbiit A.T., Tkauyk A.A., Liumbaniok HK.A. Ucnosib30BaHUE MAaTEMATUYECKUX KPUTEPUEB OLEHKU ANIA ANArHOCTURM
pesynbTaToB 06y4YeHWA KypcaHToB B adeKTUBHOM coepe. Llesb: 060CHOBaHME LEeNecoobpasHOCTU MCMOIb30BaHUA MaTeMATUYECKMX
KpUTEpUEeB OUEHKWM AR onpeaeneHus CpeacTB AMArHOCTMKM COBOKYMHOCTWM 3HAHWM, YMEHWA, HaBbIKOB, APYrUX KOMMETEeHLMHA,
npuobpeTaembix B mpouecce 0byYeHWs BOEHHOCAYKALLMX B IMOLMOHaNbHOW (addekTnBHOM) chepe.Mamepuan: B nccnefoBaHum
NPUHANW y4acTue 67 KypcaHTOB BOEHHOTO yHMBepcuTeTa Bo3aywHbix Cua He NeTHOro coctasa 3-ro Kypca obyuveHus. Jna oueHKK
YMeHWe ynpaBaaTb CBOMM MOBELEHNEM C MOMOLLBIO YNPaBAEHNA IMOLMAMM MCNONb30BaNACh METOAMKA U3YYeHNA IMOLMOHANBHOMO
MNHTENNEeKTa BOEHHOCYKALLMX Ha Pa3/IMYHbIX 3Tanax NoAroTOBKM 1 GU3NYECKMe TeCTbl, CBA3AHHbIE C NPeoa0eHMEM OOBEKTUBHbIX U
CcyOBEKTUBHBIX NpenATcTBuiA. Jna 06paboTKM pe3ynbTaToB MCMOAb30BaH METOA, KOPPenAUMOHHOro, AUCKPUMMHAHTHOIO aHaamn3a u
MeTo, AePEeBLEB PelleHNt ANA 334341 KnacCudmKaumm. YpoBeHb 3HAaUYMMOCTM A8 BCeM CTaTUCTUKKM Obln ycTaHoBAeH npu p <0,05.
Pe3ysbmamel. YCTaHOBMEHO MO3UTUBHAA JIMHEMHAA B3aMMOCBA3b MEXAY YPOBHAMM BbIMOJHEHUA CMELMaNbHbIX YNParKHEHUA K
YPOBHEM 3MOLMOHANLHOW ycToMuMBOCTU. OnpeaeneHbl MOAEAN AMCKPUMMHAHTHOTO aHanu3a W MNpaBuMAO  Knaccudukaumm
pacno3HaBaHMA YPOBHA 3MOLMOHANbHON YCTOMYMBOCTM MO YPOBHIO creumanbHom GU3nYecko noaroToBNeHHOCTU. YCTaHOBAEHO, HYTO
yNpa)KHEeHWs Ha nosioce NPenATcTBMM M 0D6OPOTbl Ha TMMHACTUYECKOM KOoJlece ABAAKTCA [NaBHbIMKM MEepeMeHHbIMKU, KOoTopble
No3BONAKOT KNaccMbULMpPOBaTb KypPCaHTOB MO YPOBHIO 3MOLIMOHANBHOMN YCTOMYMBOCTU. BbigoOdsl. icnonb3oBaHWe MaTemMaTUYecKmx
KpUTEpMeB OLEHKM pPe3yNbTaToB BbIMOJAHEHWA CheuUManbHbIX YNpasHeHU nossosnseT avddepeHuMpoBaTb MO OBOBEKTUBHbLIM
NPWU3HaKam KypcaHTOB MO KAaccam W ynpoulaeT MeToAMYecKyto paboTy MNo pacnosHaBaHWO B AMHaMWKe ¢GU3MYECKOro
COBEPLEHCTBOBAHNA BOEHHOCYKALLMX, IOKANbHYIO OLEHKY 3MOLMOHAIbHO-BONEBOM YCTOMYMBOCTM K HEraTMBHOMY BO3EMCTBUIO
¢baKkTOpOB COBPEMEHHOTO 604.

KnoueBble CNoBa: SMOLMOHAIbHO-BONIEBAA YCTOMYMBOCTb, KYPCaHTbI, pe3ynbTaTbl 06yyYeHns, cneumansHas Gusmnyeckan NnoaroToska.
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Introduction

Recently, the theme of mental stability and
psychological readiness for action in battle has
gained wide popularity in the researches of both
Ukrainian and foreign scientists. The analysis of
scientific publications showed that in extremely
dangerous, difficult conditions of conducting
military operations, military men feel affective fear
(animal fear) - the strongest fear that paralyzes the
ability to voluntary actions for some time (Gabriel',
1986; Bonn, & Baker, 2000; Tyurin, 2002; Agaev,
2014).

Scientists (Marishchuk, 1982; Makarov,
Niznij, & Shishkin, 2000; Leont'ev, 2016) consider
psychological training in two aspects: psychological
and pedagogical. The psychological aspect of the
problem lies in the creation of a certain mental state
in which servicemen are in constant combat
readiness. The study of the mental state and its
regulation in the process of combat activity consist
within the competence of military psychology.
Pedagogical aspect is the search for methodical
techniques and ways for forming a certain mental
state. Pedagogical techniques of psychological
training are also used in the process of mastering the
discipline "Special physical training" through the
acquisition of appropriate competencies.

The level of competence development is
determined by the results of learning (RL) in the
emotional sphere. The conducted analysis of
literature showed that today’s studies devoted to
studying the results of training in the affective
sphere, are not enough, the structure and dynamics of
their development aren’t developed. As a rule,
separate aspects of motives, psychological training,
education of military men in the process of physical
education and special physical training are studied
(Zamana et el., 2012).

A number of scientific works were devoted
to the physical preparation of this problem (Gusak, &
Romanchuk, 2011; Agaev, 2014; Batrak, 2014),
which solve the issues in general terms. Insufficient
scientific and methodological development of issues
of assessing the psychological readiness of military
personnel in the process of exercising negatively
affects the effectiveness of practical training
(Romanchuk, 2015).

In Ukraine, in the XXI century when
studying the problems of the affective sphere, a study
of emotional intelligence (EI) (Petrovskaya, 2007)
and its functions (Nosenko, & Kovriga, 2003)
appeared; studying the El as determinants of internal
freedom of the individual (Berezyuk, 2008),
indicator integral its development (Roberts, Mett'yus,
Zajdner, & Lyusin, 2004) as a capacity for successful
self-realization (Alekseenko, Basyuk, & Bezpal'ko,
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2008) and as emotional stability (Derevyanko, 2008;
Palevich, Poddubny, Tkachuk, & Tsimbalyuk,
2019).

Accordingly, it is relevant to use
mathematical methods to analyze the questionnaire
of emotional intelligence and to test the level of
special physical fitness in order to restore
interdependencies between factors that characterize
the emotional stability of the soldier.

Possibilities of application of mathematical
methods of analysis in various areas of physical
culture are investigated in works devoted to the
search of the method of mathematical modeling of
the process of physical education, taking into account
the complex training loading and the nature of the
training loading (Lopatiev, Ivashchenko, Khudolii,
Pjanylo, Chernenko, & Yermakova, 2017), search of
informative criteria of functional state (FS) of an
organism, psychological status of athletes (Lalanne,
Falissard, Golse, & Vaivre-Douret, 2012; Kozina, &
lermakov, 2015), biomechanical analysis of the
technique of the athlete's movement, the design of
tactical schemes for the conduct of the sporting fight
(Zaitsev, Bessonov, Brezhnev, & Sazonov, 2008;
Dercole, Dercole, Gobbi, & Gobbi, 2013). The most
common methods are multidimensional statistical
analysis (Orekhov, & Karavaeva, 2005; Kashuba,
Hmel'nic'ka, & Nasralla, 2007).

Hypothesis: It was assumed that the using of
mathematical evaluation criteria would allow to
predict more accurately the results of military
training in the affective area and increase the
effectiveness of special training of military
personnel.

)

- ——

The aim of the study: substantiation of the
expediency of using mathematical evaluation criteria
for determining the means of diagnosing a set of
knowledge, skills and other competences acquired
during the training of military men in the emotional
(affective) sphere.

Material and methods

Participants. The study was attended by 67
cadets of the military university of the 3rd year of
study, including 27 combatants. Including 60 cadets
of the first and 7 th of the second age group. All
participants in the study agreed to participate in the
experiment.

Organization of research. The research was
conducted during the 2017-2018 curriculum year.

To assess the ability to manage our behavior
by managing emotions, we chose a technique for
studying the emotional intelligence (EI) of
servicemen at different stages of preparation, and
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physical tests related to overcoming objective and
subjective obstacles.

As a questionnaire for the evaluation of El,
the method by D.V. Lucina (Fetiskin, Kozlov, &
Manujlov, 2002) was chosen, the basis of which is
the idea of the emotional intelligence as a mixed
construct that combines cognitive abilities and
personality characteristics (curiosity to the inner
world of people, the tendency to psychological
analysis of behavior, etc.). It consists of 30
statements and contains 5 scales:

1. Emotional awareness (EA).

2. Managing Emotions (ME)

3. Self-motivation (SM).

4. Empathy (Emp).

5. Recognition of the other people emotions
(PE).

The response form gives the following
options for evaluating the statements: "fully agrees,"
"totally disagree,” "mostly agrees,” "mostly
disagrees." In this case, one half of the points has a
positive code, the other one is negative.

The result is calculated using the key. The
obtained indicators allow to determine the level of
emotional intelligence in general and its components:
"high", "medium", "low".

The survey was conducted through the use of
Google Forms to respondents.

For an objective assessment of the level of
physical fitness, based on expert assessment,
physical exercises that demand from the soldiers the
emotional stability (overcoming the obstacles course
in complicated conditions), confidence in their
strength  and  purposefulness, courage and
determination (exercises on special equipment)
persistence and perseverance, endurence and self-
control (running on long distances, throwing
grenades for goals). During the control exercises,
various situations were introduced that forced the
soldiers to show their intellectual and physical efforts
while performing the task (explosive packets, signal
missiles, bad weather conditions, changing
conditions during their execution).

Exercise Ne 1. General control exercises on a
general obstacles course. Performed without
weapons. The distance is 400 m. The starting position
is standing in the trench. For the "GQO" order, throw
a grenade F1 from the trench at 20 m along the brick
wall (breaks) or in area (2.6 m x 1 m) in front of the
wall; jump out of the trench and run 100 m along the
trail towards the line of the beginning of the lane; run
the flag and jump over a width of 2.5 m; run through
the passages of the labyrinth; overcome the fence;
climb up the vertical ladder on the second (curved)
section of the destroyed bridge; run along the beams,
jumping over the gap, and jump to the ground from
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the position "standing" from the end of the last
section of the beam; to overcome three stages of a
damaged ladder and necessarily touch the two legs of
the ground between the stages, to run under the fourth
step; to break through the gap of the wall; jump into
the trench; to go along the way; pop out of the well;
to overcome the brick wall to the top; run the inclined
ladder to the fourth stage and run along the steps of
the damaged ladder; climb the vertical ladder to the
bridge of the destroyed bridge; run along the beams,
jumping over the gaps, and run down the sloping
board; jump to a width of 2 m, run 20 m, run around
the flag and run in the opposite direction 100 m along
the path, finish.

Exercise Ne 2. Flick of a grenade F-1 for
accuracy. Performed from a place or from a run with
weapon in a hand. 0.5 m; 2 - 1.5 m; 3 - 25 m.
Grenades (16 pcs. - 4 for each distance). The
distances to the goals are 20, 25, 30, 35 m. The throws
when you hit a grenade at the target are estimated: in
1 (central) circle - 10 points; in 2 - 6 points; in 3 - 4
points.

Exercise Ne 3. Perform ten turns on a
stationary gym wheel in either direction for time; the
countdown is from the first vertical passage the top
by the head.

Exercise Ne 4. The exercise with a basketball
ball. The competitor begins to move from the face of
the basketball court with the ball to the middle on the
route between the obstacles, with the obligatory
attack of both baskets until hit. The time is fixed by
the whistle of the judge when the ball is completely
hit in the ring of the basket, located on the side of the
start.

)

- ——

Exercise Ne 5. Running 3 km with obstacles.
Obstacles at the stadium are set up in 200 m and
begin to overcome at the 3rd circle. Clothing form Ne
4. Equipment: a rifle, the pounces for magazine
banks, four magazine banks, a gas mask.

Exercise Ne 6. Special exercise with the
gunfire. Performed without weapons. Standing
position. Under the command "Start" take position
lying, perpendicular to the line of motion. Overcome
the distance of 25 m, carrying out continuous
twisting, without lifting the body and feet from the
floor. Stand up and collect the weapon without
touching the table, but not standing on the table with
your hand or foot. Then carry out three shots of a
pneumatic gun at the target at a distance of 10 m,
disassemble the weapon and return to run to the
starting position. For each missed result a penalty of
5 seconds is added.

The result is the distribution of military
personnel at the level of the EI and the assessment of
their special exercises.
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Statistical analysis

Statistical data processing was performed
using the Statistica 6 module Discriminant Analysis.
Statistical processing of the material includes: the
statistical data compilation, grouping of the primary
material and the analysis of statistical indicators. The
assessment of the type of distribution was carried out
with the definition of the degree of central tendency
between the arithmetic mean, fashion and median, as
well as symmetry and excess (Bureeva, 2007).

Due to the fact that the standards of physical
training tests are currently being revised, for the
standardization of norms, the percentile method was
used (Sergienko, 2010).

The study of the relationship between EA
levels and special physical fitness is solved using
correlation analysis methods:

measurement of the level of communication
(positive, negative, linear, nonlinear);

establishing dependency forms;

selection of factors that are most interrelated
and have a significant impact on the characteristics
studied on the basis of measuring the degree of
communication between phenomena.

A discriminant analysis was used to decide
which physical exercises distinguish (discriminate)
the servicemen on the level of emotional stability. To
illustrate the possibilities of detecting hidden

2019
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hierarchical patterns in relation to the data of the
level of emotional stability and the level of special
physical preparedness, the method of decision trees
for the classification problem was used (Barsegyan et
al., 2004).

)
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Results

The conducted diagnostics using the
guestionnaire EMIN allowed to establish as an
integrative index of emotional intelligence, as well as
the level of manifestation of its individual
components.

Thus, according to the questionnaire EMIN
(Table 1), the vast majority of subjects show results
that correspond to the average level of development
of integral emotional intelligence (49.4 points).
Similar values are observed on individual scales.
Thus, the average indicator of the ability to
understand the emotional state of a person on the
basis of external manifestations of emotions (facial
expressions, gesticulation, sound of the voice) and
sensitivity to the internal states of other people
(Emp); the ability to cause emotions in other people,
in particular, to reduce the intensity of unwanted
emotions is within the average level - 9.1 and 8.91
points, respectively.

Table 1
The results of diagnostics of emotional intelligence using the method of D.V. Lucina (n = 67)
Scale Level
High Average Low
Emotional awareness 20.90 % 38.80 % 40.30 %
Manage the emotions 20.90 % 43.28 % 35.82 %
Self-motivation 26.87 % 52.24 % 20.90 %
Empathy 11.94 % 64.18 % 23.88 %
Recognizing of the other people emotions 10.45 % 62.69 % 26.87 %
Integrative level of emotional intelligence 10.45 % 62.69 % 26.87 %

Significant differences are not observed in
the ability to control emotions, nor in the ability to
understand them. Ability to recognize and identify
their own emotions, understanding their causes, the
possibility of a verbal description of 9.93 points. An
ability and a need to manage their emotions, invoke
and maintain the desired emotions, keep control
undesirable - 10,18 points. The ability to control
external manifestations of their emotions is
respectively 11.28 points, which corresponds to the
average level.

Researchers of flight activity Marishchuk,
(1982). Makarov, Niznij, Shishkin, (2000) mean the
insusceptibility to emotionogenic factors under the
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emotional stability (along with the ability to control
and restrain emerging asthenic emotions) and the
ability to overcome the state of unnecessary
emotional excitement when performing complex
activities. Therefore, in our opinion, the calculation
of subscales "Self-motivated" gives an idea of the
level of manifestation of emotional stability (Es).

Below is a list of physical exercises that
put high demands on the mental sphere of
servicemen. In addition, in Table number 2 the
average result of exercises with cadets with different
levels of emotional stability is calculated.
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Table 2

Results of assimilation of physical exercises by cadets with different levels of emotional stability

(n = 67; x £ m, points)

Neo Exercise

Level of emotional stability

«High» «Average» «Low»
Exercise Nel 33.33+£0.86 26.60 £ 0.62**; (ts.= 6.37) 16.07 £ 2.5**; (tst. = 4.09)
Exercise No2 35.70+2.80 27.20 £ 2.51%; (ts. = 2.25) 30.00 +3.77
Exercise Ne3 38.80 +2.19 23.40 + 1.87*%*; (tst. = 5.37) 19.20 + 3.63
Exercise No4 30.37 £2.23 28.11+2.49 26.52 £ 3.45
Exercise Ne5 37.62+2.20 24.33 + 2.41*%*; (ts. = 4.07) 20.64 £ 2.97
Exercise No6 36.05+2.19 23.10 + 2.48**; (tst. = 3.91) 26.00+3.44

* At the level of significance p< 0.05
** p< 0.001

Statistically  significant  difference s
observed in all groups of cadets with different levels
Ecr. when performing exercise Ne 1. Average results
of exercises Ne 2, 3, 5, 6 statistically distinct only in
groups with high and average levels statistically
distinct only in groups with high and average levels
Es. Differences in the results of exercise # 4 are not
observed in any of the groups.

Correlation-regression analysis (Table 3)
shows. positively correlated average interconnection
between levels of exercise Ne 1 and Ne 5 and a weak
correlation between exercise Ne 3. With other
exercises linear interconnection is not defined.

Scatter plot between exercise performance
Nel and level E., confirms the positive relationship
between variables, which is linear (Fig. 1).

Table 3

The matrix of correlations between the indicators of the special physical fitness level and the emotional stability level

Indicator £ Exercise Exercise Exercise Exercise Exercise Exercise
*t Nel No2 Ne3 Ne4 No5 Ne6
Est 1.000 0.679* 0.127 0.292* -0.049 0.307* 0.217
ExerciseNel 0.679* 1.000 0.150 0.252* -0.028 0.354* 0.154
ExerciseNe2 0.127 0.150 1.000 0.084 0.113 0.291* -0.099
ExerciseNe3 0.292* 0.252* 0.084 1.000 -0.102 0.221 0.415*
ExerciseNe4 -0.049 -0.028 0.113 -0.102 1.000 0.073 -0.053
ExerciseNe5 0.307* 0.354* 0.291* 0.221 0.073 1.000 0.117
ExerciseNe6 0.217 0.154 -0.099 0.415* -0.053 0.117 1.000
* p< 0.05
50
3
(&)
T
<
(i
. &
0 L+l

2 4 6 8

12 14 16 18 20 22 24 Est

Fig.1. Diagram of dispersion between the results of the exercise Nel and level Es:
Est - emotional stability

The evaluation of factors and the
construction of models of interconnection between
the level E.; and level APF confirm the existence of

an average link between the levels of exercise Ne 1
and a weak link between exercises Ne 31 Ne 5 (Table
4).
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Table 4
Analysis of the relationship between the indicators of the special physical fitness level and the emotional

stability level

Correlation coefficient
r=0.679; R?=0.462
r=0.292; R*=0.085
r =0.307; R? = 0.094

Kind of model
Est =1.345 + 0.379 X ExNel
Est = 8.997 + 0.009 X ExNeo3
Est = 8.888 + 0.093 X ExNo5

Indicator
Exercise Nel
Exercise Ne3
Exercise Ne5

Notes: Est - emotional stability; r - correlation coefficient; R? - coefficient of determination.

The main characteristics of the
discriminant analysis model of the level recognition
E.; according to the level of special physical fitness
are in Table. 5. The value of the Wilbur Lambda in
our case is equal to 0.352 and F-criterion F (8.122) =

discrimination in the study of such individual
components of emotional intelligence as "self-
motivated" (the lower its value, the greater the single
contribution of the corresponding variable to the
degree of discrimination). The remaining variables

10.45, which is more critical. From all the foregoing, make a minimum contribution to general
we can conclude that this classification is practically  discrimination.
correct. Results of discriminant analysis are
The partial statistics of "lambda Wilkes"  presented in Table 5.
shows that the variable «Exercise Ne 1» reliably
reflects the maximum contribution to general
Table 5
Results of discriminant functions analysis
N=67 l\jvrﬂtk):: I::EZL F—e(xzc‘lsugs)lon p-level Tolerance R- square
Ecr (lambda Wilkes: 0.352 approximately. F (8.122)=10.45 p< 0.0000..)
Exercise Nol 0.768 0.458 36.064 0.000 0.962 0.038
Exercise No3 0.387 0.910 3.028 0.056 0.848 0.152
Exercise No6 0.376 0.936 2.099 0.131 0.815 0.185
Exercise No2 0.371 0.948 1.677 0.195 0.941 0.059

Table 6 lists the classification functions for
selected groups of students with different levels Es,
which allow us to investigate the degree of
interconnection between discriminant variables and

the value of classification functions. Figure 2 shows
a diagram of scattering of objects in the space of
canonical roots.

4

3

2

Root 2

o High
o Avera
o Low

-1 o 1 2 3 4 s

Root 1

Fig. 2. Scattering diagram of objects in the space of canonical roots
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Table 6
Classification functions for groups of objects by level E;

Variable Average p=0.522 High p=0.269 Low p=0.209

Exercise No1 0.899 1.125 0.494

Exercise N3 0.119 0.173 0.065

Exercise No6 0.052 0.075 0.108

Exercise No2 0.096 0.122 0.140
Constant -15.881 -26.33 -9.656

Each classification function is a linear
combination of effects with such coefficients. Note
that the number of functions is equal to the number
of levels of the dependent variable. In the given case
there are three.

Each classification function has the
following form:
fi :Z(lijx]' +a0
J
Where f; —i function of classification;

Xi—j plan effect;
ajj — the coefficient of the i-th classification
function for the j-th effect of the plan;

ap — free member.

Taking into account only the main effects
(neglected by interactions), then the classification
function for the dependent variable of the average
level of self-motivation (emotional stability) in this
case is taking the following form (the coefficients are
taken from Table 6):

faverage = EXercise Nel x 0,899 + Exercise
Ne3 x 0,119 + Exercise Ne6 X 0,052 + Exercise No2

% 0,096 - 15,881

Based on the same data, the indicators of the
level of special physical training and the level of
emotional stability classification trees were built
(Figure 3 shows the resulting tree classification).

1 Average
54 13
Exercise Ne1<=30,5
2 Average 3 High
17 37
Exercise Ne1<=22,5
4 Low 5 Average
31 6
Exercise Nel<=39,706
6 Average 7 High
o — Average
High
....... Low

Fig. 3. Classification tree. Number of branches = 3; number of terminal vertices = 4

The resulting classification tree consists of
decision-making nodes connected by ribs (Fig. 3).
For each node of a tree there is a restriction on the
value of the input variable, as well as the frequency
histogram of the distribution of values of the
predicted level EA.

Rules that classify servicemen by level EAin
the Exel tab editor have the following form:

=[F(ExerciseNe1<=22,5;"Low";IF(AND(Ex
erciseNel1<=30,5;ExerciseNe3<=39,706); "Average";
"High"))
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To check the correctness of the training
sample, look at the results of the classification matrix
(Table 7, 8). Columns reflect predicted observations:
the percentage of correctness for each group and the
total percentage of adjustment across the sample. In
addition, the number of objects assigned to this or
that study sample group is indicated. The accuracy of

2019
01

the overall classification is 77.612%, for the average
level - 85.571%, for the low - 42.857%. The accuracy
of the overall classification is 88.06%, for the
average level - 93.548%, for the low - 70.588%.

)

- ——

Table 7
Classification matrix of discriminant analysis
Level Percentage of correctness Average — p=0.5224 High — p=0.2687 Low — p=0.2090
Average 88.571 31 2 2
High 83.333 3 15 0
Low 42.857 8 0 6
Total 77.612 42 17 8
Note: Lines are the observed results. Columns - predicted results
Table 8
The matrix of classification errors using the decision tree method
Level Percentage of correctness Average p=0.5224 High p=0.2687 Low p=0.2090
Average 93.548 29 0 2
High 94.737 1 18 0
Low 70.588 5 0 12
Total 88.060 35 18 14

Note: Lines are the observed results. Columns - predicted results

Discussion

Analyzing the data on the formation of the
servicemen mental readiness it should be noted that
the similarity of the influence of trains and emotions
on intellectual processes, their structural similarity
on the part of physiology and the similarity of the
influence on the psyche of feelings associated with
wishes and emotions, makes it possible to distinguish
these processes in the affective sphere of the psyche,
the peculiarities of which can be determined through
the results of learning in the affective sphere of
personality (Leont'ev, 2016).

Since the management problems associated
with the mental stability and psychological readiness
for action in a battle are associated with the need for
decision-making in a multifactorial environment, a
multivariate analysis of the connection and the
interdependence between factors which is required
and which is difficult to explain only from the
position of mental processes which are acting in the
human psyche.

The research broadens the experience of the
theory and practice of physical training of troops and
proves that effective means of psychophysical
training can and should be used by exercises from
programs of military-applied sports that most
adequately model military-professional actions of
servicemen, which are connected with overcoming of
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objective and subjective obstacles (Oderov et al.,
2017).

Consequently, the results of the study, both
through the use of the survey and the examination of
the level of special physical fitness (Table 1),
confirm the results of previous studies, show the
manifestation of the various levels of emotional
intelligence and different levels of assimilation of
physical exercises that need to be able to manage
their actions with the help of managing emotions
(Korolchuk, 2003; Zamana et al., 2012).

The results of physical exercising with
cadets with different levels of emotional stability,
correlation-regression  analysis  between  the
indicators of the special physical fitness level and the
level of emotional stability (Table 2, 3, and 4)
indicate the presence of an interesting pattern
associated with the positive linear interconnection
between levels of exercise Ne 1, 3, 5 and Ee.. The lack
of interconnection with other exercises is due to the
low level of exercise assimilation. The obtained
results agree with the data of other researchers that
warriors require not only the ability to withstand
great nervous-psychic and physical activity, but
requires the skillful possession of the technique of
performing these exercises (Anatskyi, Kolomiitseva,
& Liubchich, 2018).

The analysis of the relationship between the
indicators of the special physical fitness level and the
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emotional stability level depone that despite the
difference of methods which were used, the results
have a similar tendency (Table 4). Exercises that are
not mastered by cadets do not demonstrate
information about the development of emotional
stability in the military.

Thus, soldiers with a high level of exercise
Ne 1, 3, 5 show a high level Es, which affects the level
of combat readiness in general. Formation of the
content of discipline requires taking into account this
pattern, especially if one of the tasks of the PP
determined formation of psychological readiness of
soldiers.

These studies confirm the idea of a high
informative potentials in the practical and research
work to assess respondents of their abilities and
features in the affective area. And the use of tests
(physical exercises that put increased demands on the
mental field) can establish an objective level of
development of emotional sphere (Kolisnik, 2014).

Due to the fact that teachers of the
Department of Physical Education carry out the
continuous monitoring of the indicators of emotional
stability of servicemen, the influence of emotional
processes on the realization of their own individual
abilities, which are based on subjective assessment
(level of theoretical knowledge and practical skills,
psychological and physical qualities), this study is
limited to obtaining further results using
mathematical evaluation criteria.

For the recognition and identification of the
level of EA by the level of physical exercise, a
method of stepwise discriminatory analysis (DA)
was used using the Wilkes statistics as a criterion for
the selection of the pre-grouped quantitative
discriminatory variables.

When all the quantitative discriminant
variables were classified, as a result of the
application of DA were selected as the most
informative of the four variables: exercise number 1,
3, 6, 2 (Table 5). Results of D.A. show that the first
(by significance) discriminant variable allows to
distinguish between a priori groups with an average
and a low level of EA the best way, and a third
variable is a group with a high level of EA (Table 6).

The best indicator of the informativeness of
the selected discriminant variables and the usefulness
of using a discriminant function for interpreting
intergroup differences is of course the percentage of
correctly recognized objects wusing calculated
discriminant functions (classification by level
Es). The number of correctly recognized objects
(both in general and in individual groups) indicates
the conformity of a discriminant model with
empirical data (Table.7). During the analysis it was
found that the correctness of classification in the
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analysis was 77.61%, this made it possible to
correctly classify objects not included in the study
sample in their respective groups with a probability
of 0.78.

The decision tree method allows you to
obtain deciding rules in a consistent hierarchical
form. In this case, the significance of the input
variable is evaluated not for all objects of the training
sample, but for each of the subsets formed as a result
of branching the tree. According to Fig. 3 exercise
number 1 is a the factor that has the strongest impact
on the level of EA. This factor corresponds to the
smallest criterion of partial statistics A = 0,458 (see
Table 5) and as a result the value of this factor is
checked at the root node of the tree.

There is a clear distinction between the
tendency for the level of Eg with the increase in the
performance of exercise Nel. In case if the result of
exercise Ne 1 is more than 22.5 and does not exceed
30.5 points, the level of Est takes the value that
corresponds to the average level of emotional
stability. If a result of exercise number 1 less than
22.5 points, the level of Es takes the value that
corresponds to a low level of emotional stability.

For a higher result (exercise number 1 >30.5
(points)) is characteristic, on the contrary, a high
level of development of emotional stability. The high
level of emotional stability is also determined by the
result shown in exercise Ne3 > 30.5 and exercise
number 1 > 22.5 points.

It is interesting to emphasize that as a result
of using the method of decision trees in the number
of significant variables did not include such factors
as exercise Ne 2, 6.

The described tendency is quite natural. It is
linked with the fact that the result in overcoming
obstacles in the initial stage of training depends on
the level of physical fitness and the degree of the
formation of move skills. With increasing training,
there is a comprehensive improvement of various
functions of the body, improving coordination of all
its systems and organs, control neurchumoral
mechanisms of the central nervous system (Gusak,
Romanchuk, & Starchuk, 2008).

In this paper the approach to evaluating
learning outcomes in the affective area with the use
of mathematical evaluation criteria does not claim to
be "perfect" and doesn’t ultimately solve the problem
of assessing military personnel. The practical
necessity of solving this problem stimulates the
constant search for new methods for assessing the
totality of knowledge, skills and other competences
acquired during the training of military men in
emotional (affective) spheres.

Considered in the work version of the
evaluation allows to some extent increase the

)
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objectivity of the assessment compared with the
control during psychological training (overcoming
the psychological barrier obstacles). It has
advantages such as: simplicity of assessment
(reduction of cases of withdrawal from the route,
disqualification when overcoming the band);
shortening the time to check (up to 5 times); reducing
the number of controllers; using of standard
equipment, etc.

Conclusion

1. The method of questioning used to identify
the ability to understand the person's relationship,
represented in emotions and control the emotional
sphere on the basis of decision-making, to a large
extent allows to determine the level of emotional
stability and the use of mathematical criteria for
evaluating the results of special exercises will allow
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differentiating  according to the objective

characteristics of cadets in classes and thus simplify
the methodological work on recognition in the
dynamics of physical improvement of military
personnel through a local assessment of the EA and
a comprehensive assessment of the state of physical
readiness.

2. The obtained data can become the basis for
the next stage of work aimed at creating an
information and analytical system for predicting the
level of mental readiness of servicemen of different
specialties and determining the level of the training
results in the field of SPP in the affective area.
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