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Abstract Relevance. Control and analysis of competitive activity of athletes is
an important component of effective management of their training. The article
examines the scientific and methodological approach to the assessment of competitive
activity of highly qualified female field hockey players.

The purpose of the study is to determine the model values of the integrated
assessment of the technical and tactical activity of highly qualified female field hockey
players of different game roles on the basis of an integrated approach.

Material and methods of the study. The study analyzed the competitive
activity of highly qualified female field hockey players in different game roles. For
several years, the competitive activity of the leading female hockey players of the
European national teams was studied. The following methods were used in the study:
theoretical analysis of literary sources; pedagogical observations; analysis of video
materials of competitive activity; methods of mathematical statistics.

Results of the study. The model values of specific indicators as structural
components of the integral assessment of technical and tactical activity of highly
qualified female field hockey players of different game roles were determined. In
particular, for the fullback the integral assessment of technical and tactical activity is
6.32 £+ 0.68 points; for the central defender — 5.93 + 0.99 points; for the winger — 6.64
+ 0.44 points; for the inside — 6.82 £ 0.90 points; for the striker — 6.45 + 1.31 points.

Conclusions. The model values of the integral assessment of technical and
tactical activity of highly qualified female field hockey players of different game roles
can serve as a guide for building models of competitive activity of athletes of different
qualifications.
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AHoTamisi. AkTtyaabHicTh. KOHTpoab Ta aHami3 3MarajabHOl diSUTBHOCTI
CIIOPTCMEHIB € BaXKJIMBOIO CKJIa/JI0BOI0 €(DEKTUBHOTO YIPABIIHHS iX MiJITOTOBKOI. Y
CTaTTl PO3IIIAJAIOTHCS HAYKOBO-METOJMYHUN TMIJIXiJ MIOJ0 OI[HKKA 3MarajibHOi
JISITBHOCT1 BUCOKOKBAJI1(PIKOBAaHMX XOKEICTOK Ha TpaBi.

MeTta pocJiiizkeHHsl — Ha OCHOBI KOMITJIEKCHOTO IT1JIX0y BU3HAUYUTH MOJICIIBbHI
3HAYCHHS IHTerpabHO1 OLIIHKH TEXHIKO-TaKTHUYHOIL ISUTBHOCTI
BHCOKOKBaTI(PIKOBAaHMX XOKEICTOK Ha TPaBl PI3HUX ITPOBUX aMILTya.

Marepiaa Ta MeToaM JOCIzKeHHS. Y JOCIIIKEHH] aHali3yBajlacs 3MarajibHa
JISUTBHICTh BUCOKOKBAMI(PIKOBAHMX XOKEICTOK Ha TpaBl PI3HUX ITPOBUX aMIulya.
Yhopoaoxk  AGKUIBKOX  POKIB  JOCHI)KyBajacss — 3MarajbHa  JIsUIbHICTh
BHUCOKOKBaTI(PIKOBAaHMX XOKEICTOK HaIllOHAJbHOI 30I1pHOI KOMaHAM YKpaiHu Ta
BHCOKOKBATI(PIKOBAaHMX XOKEICTOK TPOBIIHMX 30ipHUX KoMmaHja €Bponu. Y
JOCIIKEHH1 BUKOPUCTOBYBAJIMCh TaKi METOJM: TEOPETUYHUHN aHAII3 JTepaTypHUX
JDKEepel; TeAarorivyHi  CIIOCTEPEeXKEHHs; aHali3  BiJleoMaTepiayiiB  3MarajibHOI
JUSTBHOCTI; METOJIM MAaTEMAaTHYHOI CTATUCTHKH.

PesyabTatu nociimkeHHsi. BuzHaueHo MonenbHI 3HAYCHHS CHEU(IYHUAX
MMOKa3HUKIB K CTPYKTYPHUX KOMIIOHEHTIB IHTETPAIBHOI OIIHKH TEXHIKO-TaKTHYHOT
TISTTBHOCTI BUCOKOKBaJIi(DIKOBAaHUX XOKEICTOK Ha TpaBl PI3HUX ITPOBUX aMIuIya.
30kpeMa, IS KpPaWHbOTO 3axXMCHUKA I1HTErpajibHA OIHKA TEXHIKO-TaKTUIHOL
TIsIIBHOCTI ckiagae 6,32 £+ 0,68 OaniB; s IIEeHTpaIbHOTO 3axucHuKa — 5,93 + 0,99
OaJiB; 11 KpaltHbOTO MiB3axucHuka — 6,64 + 0,44 Gami; 11 1Hcaiaa — 6,82 + 0,90
OamiB; m1g HamagHuka — 6,45 + 1,31 Ganis.

113


https://orcid.org/0000-0002-9716-134X
mailto:kostykevich.vik@gmail.com
https://orcid.org/0000-0002-7673-6116
mailto:andrzej.soroka@uws.edu.pl

BucHoBkn. MojenbHl 3HAYEHHsS I1HTErPabHOI OIIIHKK TEXHIKO-TaKTUYHO1
JUSJIBHOCTI BHUCOKOKBaJII(PIKOBAaHUX XOKEICTOK Ha TpaBl PI3HUX ITPOBUX aMILIya
MOXYTh CIYT'YBaTH OPIEHTHPOM [JIsi MOOYIOBH MOJENEH 3MarajibHOi MisSUTBHOCTI
CIIOPTCMEHOK Pi3HOT KBamidikarii.

KirouoBi cioBa: xokeld Ha TpaBi, MPOBiAHI 30ipHI KOMaHIU, KOMIUIEKCHUN
MAXiJ, KIUJIBKICHI Ta SAKICHI ITOKa3HMKH 3MarajbHOI ISIJIBHOCTI, TAKTUYHI XOMU,
PEKUMHU KOOPUHAIIIHHOT CKIIaAHOCTI.

Problem statement. Control and analysis of the competitive activity of athletes
Is necessary for the effective management of their training (Bazylevych, 2011;
Platonov, 2021). This problem is the most difficult in team sports. First of all, this is
due to the multi-vector nature of competitive activity in these sports (Bezmylov, &
Shynkaruk, 2013; Doroshenko, 2013; Mitova, & Shynkaruk, 2022). Thus, an effective
scientific and methodological approach to control and analysis of competitive activity
of athletes of team sports is necessary, which should reflect the complex level of
competitive activity of athletes (Kostiukevych, 2008; Shchepotina, 2018; Doroshenko,
et. all., 2019; Vozniuk, Halaidiuk, & Svirshchuk, 2020; Konnov, 2024).

Analysis of the latest studies and publications. The control and analysis of the
competitive activity of highly skilled athletes of team sports was the subject of
scientific research of both domestic (Lysenchuk, 2003; Kostiukevych, 2010;
Shamardin, 2013) and foreign scientists (Michels, 2006; Wein, 2004; Visentini, 2008).

In particular, dissertations and monographic studies by H. A. Lysenchuk (2003),
V. M. Shamardin (2013), and V. M. Kostiukevych (2020) are devoted to this problem.
The authors have defined theoretical and methodological approaches to both the
general bases of management of training of highly skilled athletes of team sports and
methodological approaches to control and analysis of their competitive activity.

Separate studies of scientists concerned a complex assessment of special
technical and tactical preparedness of highly skilled athletes of team sports
(Lysenchuk, & Tyshchenko, 2019) and determination of model values of their
collective interactions during the match (Kostiukevych, 2019).

The analysis of literature sources confirmed the prediction that the problem of
controlling and analyzing the competitive activity of highly qualified female field
hockey players is not exhaustive and requires further research. It is considered relevant
to determine the indicators of the integrated assessment of the technical and tactical
activity of highly qualified female field hockey players of different game roles.

The purpose of the study is to determine the model values of the integral
assessment of technical and tactical activity of highly qualified female field hockey
players of different game roles on the basis of an integrated approach.

Material and methods of the study. The competitive activity of highly
qualified female field hockey players of different game roles of the leading hockey
teams of Europe has been analyzed in the study for several years.

The following methods were used in the study: theoretical analysis of literary
sources; pedagogical observation; analysis of video materials of competitive activity;
methods of mathematical statistics.
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On the basis of theoretical analysis of literary sources, the working hypothesis
of the study was formed and its purpose was determined.

The pedagogical observation was used for the purpose of development of the
integral assessment of technical and tactical activity of qualified and highly qualified
female field hockey players.

Statistical processing of the results of the study was carried out on the basis of
descriptive statistics. The following statistical characteristics were determined:
arithmetic mean (x), average squared deviation (S), coefficient of variation (V). MS
Exsel software was used.

Results of the study. An integral assessment is an objective indicator of the level
of technical and tactical performance of both an individual player and the entire team.
It takes into account the following indicators:

- number of technical and tactical actions (TTA) performed in the match;

- ratio of performed TTA during the game;

- performance of TTA in different game conditions;

- number and direction of tactical moves (ball passes);

- player (team) mobility in the match;

- player's participation in martial arts (aggressiveness in the game);

- effectiveness of individual game techniques;

- effectiveness of the execution of game techniques, taking into account the
coordination complexity;

- level of creativity shown by the player (team) in the match;

- effectiveness of the player's participation in martial arts, etc.

The integral assessment is formed on the basis of six specific coefficients that
take into account both quantitative and qualitative aspects of competitive activity:
intensity coefficient (IC), mobility coefficient (MC), aggressiveness coefficient (AC),
efficiency coefficient (EC), martial arts efficiency coefficient (MAEC), creativity
coefficient (CC).

The methodology of determination of the integral assessment of technical and
tactical activity of athletes in field hockey is set forth by V. M. Kostiukevych (2008).

Table 1 shows the model specific indicators of TTA of field players of elite teams
and the national team of Ukraine. For elite national teams, the integral score varies
from 5.93+0.99 points for the central defender to 7.24+0.94 points for the holding
midfielder, which generally reflects the contribution of players in these roles to the
team's integral score. Among the other players, the highest 1A scores are also observed
for the fullback (6.32+0.68 points) and the striker (6.45+1.31 points), while the winger
(6.64+0.44 points) and the inside (6.82+0.90 points) have high values, in addition to
the holding midfielder.

Considering individual specific indicators, the highest intensity coefficient is
observed for the central defender (1.48+0.31 points) and the holding midfielder
(1.46+0.13 points), and the lowest — for the striker (1.11+0.19 points). The mobility
coefficient ranges from 1.85+0.28 points (fullback) to 2.68+0.27 points (holding
midfielder).
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Table 1
Model specific indicators of female field hockey players of elite national teams
and the national team of Ukraine (x + S)

Specific indicators of IA TTA, points.
|5 .
5 5 2 & 2 g =
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Game role L 3 0 Q T 5 Q 2
o o B e [ = © a
> > = ) 5 2 —
G = 2 & = 3 = S
3 8 2 = = g g
c S L = < o IS
= S i S S
<
1 2 3 4 5 6 7 8
Fullback
(n*=13)
(N**=17) 1121+0.18 |1.85£0.28 |1.50£0.81 |0,8120,04 |0.56+0.13 |0.39£0.17 |6.32:£0.68
0.84+0.14 | 1.5120.28 | 0.69+0.22 | 0,76+0,14 |0.58=0.07 | 0.240.06 | 4.62+0.59
Central defender
(n*=15)
(N**=18) | 1 48+0.31 | 1.89+0.42 | 0.67+0.27 | 0.85+0.04 | 0.64+0.11 | 0.40+0.09 | 5.93+0.99
1.00£0.16 | 1.68+0.34 | 0.84-0.18 | 0.79+0.07 |0.61£0.08 | 0.31£0.06 | 5.23+0.67
Winger
(n*=12)
(N**=16) | 128+0.19 | 2.35+0.32 | 1.27+0.08 | 0.78+0.06 | 0.63+0.08 | 0.35+0.10 | 6.64+0.44
0.88+0.20 | 1.70+0.39 | 0.94+0.22 | 0.77+0.08 |0.59+0.10 | 0.30+0.12 | 5.18+1.0
Holding midfielder
(n*=12)
("*=13) | 1.46£0.13 | 2.68+0.27 | 1.34£0.34 | 0.79+0.06 |0.62+0.07 | 0.35:0.08 | 7.24:0.94
1.2240.26 | 2.24+0.52 | 1.52+0.41 | 0.78+0.07 | 0.71+0.08 | 0.33+0.11 | 6.80+1.01
Central defender — inside
1.2740.14 | 1.27£0.14 |2.33+0.38 | 1.49£0.46 | 0,.78+0.05 | 0.65+0.08 | 0.36£0.09 | 6.82+0.90
0.89+0.15 | 0.89+0.15 | 1.69+0.25 | 1.24+0.33 | 0.742£0.10 |0.63+0.09 | 0.210.08 | 5.40+0.84
Striker
(n*=15) | (n*=15) | (n*=15) | (n*=15) | (n*=15) | (n*=15) | (n*=15) | (n*=15)
(N**=15) | (n**=15) | (n"**=15) | (n"**=15) | (n**=15) | (n**=15) | (n**=15) | (n**=15)

Notes: %; * — elite national teams, ** — national team of Ukraine; IA TTA — integrated
assessment of technical and tactical activities.
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As expected, the highest aggressiveness indicators are for the striker (1.53+0.47
points), and the lowest for the central defender (0.67+0.27 points). The highest values
of the coefficient of efficiency in the game are demonstrated by the central defender
(0.85+0.04 points) and the fullback (0.81+0.04 points), and the lowest - by the inside
(0.78+0.05 points) and the striker (0.75+0.05 points). The martial arts efficiency
coefficient is characterized by the highest values for the central defender (0.64+0.11
points) and the lowest for the fullback (0.56+0.13 points). Indicators of the creativity
coefficient vary from 0.31+0.11 points for the striker to 0.4040.09 points for the central
defender.

In general, for almost all specific indicators of technical and tactical actions
(TTA) of female hockey players of different game roles of elite national teams the
highest values are observed in the holding midfielder (Fig. 1). At the same time, for
each game role certain values of specific indicators are characteristic, which make up
the integral assessment of TTA. As can be seen from Fig. 1, the highest values are
observed:

- for the fullback — by the indicators of MC and AC;

- for the central defender — by the indicators of MC and IC;

- for the winger — by the indicators of MC, IC and AC,;

- for the holding midfielder — by the indicators of MC, IC and AC;

- for the central midfielder (inside) — by the indicators of MC and CC,;

- for the striker — by the indicators of MC and AC.
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Fig. 1. Specific indicators of TTA of hockey players of different game roles of elite national
teams.

Conventional designations: IC — intensity coefficient; MC — mobility coefficient; AC —
aggressiveness coefficient; EC — efficiency coefficient; MAEC — martial arts efficiency coefficient;
CC — creativity coefficient
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Regarding the qualitative indicators of the integral assessment of TTA, the
highest values for all game roles are characteristic of the efficiency coefficient, the
lowest — for the creativity coefficient.

The analysis of specific indicators of TTA of female hockey players of different
roles of the national team of Ukraine (Table 1) shows that the highest value of the
integral assessment (1A) is observed for the holding midfielder — 6,80+1,0 points, the
least — for the fullback —4,62+0,59 points. As for some specific indicators of TTA, the
values of IC range from 0.84+0.14 points for the fullback to 1.22+0.26 points for the
holding midfielder; the values of MC — from 1.51+0.28 points for the fullback to
2.24+0.52 points for the holding midfielder; the values of AC — from 0.69+0.22 points
for the fullback to 1.52+0.41 points for the holding midfielder. Comparison of these
values shows that the smallest contribution to the team integral assessment is made by
the fullback, and the largest — by the holding midfielder. If the value of the holding
midfielder's 1A approximately corresponds to the model indicators of elite national
teams (p > 0.05), the indicators of the fullback of the national team of Ukraine are
significantly lower than those of elite national teams (p < 0.05). This indicates that this
playing position in the national team of Ukraine needs to be strengthened both in the
individual skills of the players and in the tactical construction of the team's game.

Comparing Figs. 1 and 2, we can see that in both elite national teams and the
national team of Ukraine, the most extensive work is performed by the holding
midfielder. This is due to tactical functions that include both offensive and defensive
responsibilities. The coach should put players with a high level of individual skill,
physical and functional fitness in this position. Players of other roles of the national
team of Ukraine are significantly inferior in some specific indicators of TTA to players
of elite teams (p < 0.05). The difference in separate indicators is as follows:

1) intensity coefficient — fullback (-0.37; 30.6 %), central defender (-0.48;
32.4 %), winger (-0.40; 31.3 %), holding midfielder (-0.24; 16.4 %), central midfielder
(-0.38; 29.9 %), striker (-0.25; 22.5 %);

2) mobility coefficient — fullback (-0.34; 18.3 %), central defender (-0.21; 11.1
%), winger (-0.63; 27.0 %), holding midfielder (-0.44; 16.4 %), central midfielder (-
0.64; 27.5 %), striker (-0.38; 18.1 %);

3) aggressiveness coefficient — fullback (-0.81; 54.0 %), central defender (+0.17;
20.2 %), fullback (-0.33; 25.9 %), holding midfielder (+0.18; 11.8 %), central
midfielder (-0.25; 16.8%), striker (-0.29; 18.9 %);

4) efficiency coefficient — fullback (-0.05; 6.2 %), central defender (-0.06; 7.1%),
winger (+0.01; 1.2 %), holding midfielder (-0.01; 1.2 %), central midfielder (-0.04;
5.1 %), striker (-0.01; 1.2 %);

5) martial arts efficiency coefficient — fullback (-0.02; 3.4 %), central defender
(-0.03; 4.7 %), fullback (-0.04; 6.3 %), holding midfielder (+0.09; 12.6 %), central
midfielder (-0.02; 3.4 %), striker (-0.01; 1.2 %);
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6) creativity coefficient — fullback (-0.15; 38.5 %), central defender (-0.09;
22.5 %), fullback (-0.05; 14.3 %), holding midfielder (-0.02; 5.7 %), central midfielder
(-0.15; 41.6 %), striker (-0.08; 25.8 %).
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Fig. 2. Specific indicators of TTA of female hockey players of different game

roles of the national team of Ukraine

Abbreviations: IC — intensity coefficient; MC — mobility coefficient; AC — aggressiveness
coefficient; EC — efficiency coefficient; MAEC — martial arts efficiency coefficient; CC — creativity
coefficient

Also, there is a significant difference (p<0.05) between the values of the integral
assessment of female hockey players of different game roles of elite national teams and
the national team of Ukraine (Fig. 3). First of all, it is necessary to equalize the values
of the 1A of the fullback, winger and striker.

The given values of both separate specific indicators and the integral assessment
(IA) in general for the game roles of elite national teams and the national team of
Ukraine allow to improve the system of training of high-class players in our country
more purposefully. In this context, the indicators of the 1A of the game roles of elite
national teams can be considered as promising model characteristics of the technical
and tactical activity of female hockey players of different game roles of the national
team of Ukraine.
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Fig. 3. Indicators of integral assessment of TTA of female hockey players of
different game roles of elite national teams and the national team of Ukraine.

Discussion. As already noted, the control of the competitive activity of athletes
in team sports is one of the most difficult. This complexity is due to the following
components:

o asufficiently large number of players participating in the game;
a large volume of specific movements of actions with and without the ball;
a wide variety of tactical actions;
different coordination complexity of technical and tactical actions;
constant change of active and passive phases in the game, etc. (Shchepotina,
2018; Mitova, & Shynkaruk, 2022; Doroshanko, et. al., 2019; Kostiukevych,
2019; Kostiukevych, Shchepotina, & Vozniuk, 2020).
All these and other components of competitive activity require an integrated
approach to the control and analysis of competitive activity of athletes of team sports,
including female field hockey players.

The analysis of literary sources and the experience of practical work of the
authors of the article allowed to pass to the conclusion that such an integrated approach
to control and analysis of the competitive activity of highly qualified female field
hockey players is an integral assessment of technical and tactical activity
(Kostiukevych, 2008; 2010; Vozniuk, Halaidiuk, & Svirshchuk, 2020; Konnov, 2024).

The integral assessment of technical and tactical activity of highly qualified
female field hockey players reflects the following components:

1. Registration of technical and tactical activities should be carried out taking
into account their coordination complexity and game orientation.

2. The methodology for analyzing the technical and tactical activities of players
should take into account the direction and significance of technical and tactical moves
(passes, drives, circles, etc.).

3. The number of indicators of technical and tactical activity must be analyzed
together with their qualitative characteristics.
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4. A differential approach is necessary for the definition of the integral
estimation of technical and tactical activity of female field hockey players of different
game roles.

5. The integral assessment of TTA objectively should reflect the skill of a female
field hockey player revealed in a game, and be the main for drawing up models of
competitive activity.

6. The model values of IA TTA of highly qualified female field hockey players
of different game roles defined in this study will become a basis for the increase of
efficiency of management of the training and competitive process of club and national
hockey teams.

Conclusions. 1. Control and analysis of competitive activity in field hockey is
an important component of managerial influences in the process of training and
competitive activity of players.

2. One of the effective methodical approaches of control and analysis of
competitive activity of female field hockey players is an integral assessment of their
technical and tactical activity which reflects the complex character of participation of
players in a match. The integral assessment consists of six specific coefficients:
guantitative - intensity coefficient (IC), mobility coefficient (MC), aggressiveness
coefficient (AC), qualitative - efficiency coefficient (EC), martial arts efficiency
coefficient (MAEC), creativity coefficient (CC).

It is established that the model values of the integrated assessment of technical
and tactical activity of highly qualified female field hockey players range from
4.90+0.84 points for the fullback to 7.24+0.94 points for the holdung midfielder.

It has been determined that each game role is characterized by model values for
individual specific coefficients of the integrated assessment of technical and tactical
activity.

The prospect of further study will be determined by determining the model
indicators of the integral assessment of technical and tactical activity of players of
different roles in club teams of different levels.

The authors declare no conflict of interest.
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