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Law Enforcement Officers

Abstract. The experience of warfare in Ukraine proves the importance of increasing the degree
of psychophysical readiness in law enforcement officers. The aim - to determine the significance
of the main components of physical readiness of law enforcement officers for productive work
performing. Material and methods: Servicemen (n=368) of the National Guard of Ukraine were
interviewed. Spearman's rank correlation analysis of indicators " interrelation was carried out.
The opinions of experts and beginners reliably differed on a number of indicators. Coordination
of movements was significantly correlated with relatively the largest number of indicators of
physical readiness, as well as psychological performance of servicemen. It has been established
that agility is related to concentration, endurance, span and switching of attention.
Conclusions: For the successful professional growth of the students of educational institutions
of the National Guard of Ukraine, it is necessary to develop their agility, and especially
coordination of movements. It is associated with improving the speed and strength of the
officers of the National Guard of Ukraine, as well as attention and logical thinking.
Keywords: cadets, important qualities, professionally psychophysical training, students,
servicemen.

Introduction

The experience of warfare in Ukraine, transformation of power structures to
NATO standards surely prove that increasing the degree of psychophysical
readiness of law enforcement officers is relevant. A high level of development of
psychophysical qualities of a specialist contributes to success in professional
activities of numerous specialists, and in extreme conditions ensures the
preservation of work capacity, health and life. The aim of study - to determine
the significance of the main components of physical readiness of law enforcement
officers for productive work performing.

Literature review

Analysis of special literature showed that psychophysical training
contributes to solving the tasks of preparation for work. The expediency of
increasing level of development of psychophysical preparation in students-
representatives of relatively peaceful professions: IT specialists, railway workers,
economists, designers (Andres, 2019; Andres, 2021; Chernovsky & Kolumbet,
2016; Kozina et al., 2014; Ostapenko, 2014; Pichurin, 2015) has been proven. At
the same time, it has been proven that training programs, using agility
development tools are particularly effective for the formation of a number of
professionally important competencies (Kozina et al., 2014; Lisowski & Mihuta,
2013; Ostapenko, 2014; Pichurin, 2015; Rolyuk, 2015; Shalupin et al., 2022).

Agility 1s a fundamental quality for our interaction with physical, social and
cultural environment. It ensures balance, accuracy and creativity of human
movements in everyday life. Agility is important at any age. In preschool age, it
contributes to the formation of reading and writing skills (Emami et al., 2019;
Planinsec, 2002; Uhrich & Swalm, 2007). Coordination exercises improve the
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cognitive performance of adolescents in tasks that require flexible attention and
short reaction time (Alesi et al., 2016; Burns et al., 2017; Emami et al., 2019; Zach
& Shalom, 2016). They improve academic success of middle school students in
geometry, drawing, etc. (Allen et al., 2019; Hétting et al., 2012; Kwok et al., 2011;
Latino et al., 2021). Physical agility exercises help to reduce the level of personal
anxiety in young people (Pichurin, 2015). Performance of agility exercises
improves memory and spatial cognition in healthy adults (Dunsky, 2019; Rogge
et al., 2017), visual memory and executive function (Berti et al., 2019; Duru et al.,
2020). In the elderly, coordination and balance training activates visual-spatial
connections in the brain, prevents mental and physical deterioration (Crush &
Loprinzi, 2017; Wotloszyn et al., 2020), improves cognitive and executive
functions (Lopes et al., 2019), and reduces depression (Crush & Loprinzi, 2017).
There are significant differences in assessment of the achieving
professionally important qualities. There is no information about the opinions of
cadets of higher education institutions of the National Guard of Ukraine regarding
the importance of agility for increasing the degree of their professional readiness
to act as assigned. The lack of analysis of the degree of importance of each
component of agility for improving the readiness components of law enforcement
officers complicates the process of selecting effective means of physical
education in students of higher education institutions of the National Guard of
Ukraine, for preparation of psychophysical training programs, inhibits the
increase in degree of professional readiness of internal affairs officers to act as
assigned. This i1s detrimental to ensuring the country's defense capability,
increasing the security of its citizens, and maintaining law and order of the state.

Methodology and organization of the research

The questionnaire developed by us was consisted of 3 parts: the current state
of psychophysical preparedness of the military; physical and psychological
training of military personnel, mental qualities; socio-demographic data of
respondents (age, length of military service, duration of sports activities, etc.).
The required sample size was determined using G*Power software (Faul et al.,
2007) with an alpha level of p = 0.05, a power of 0.95, and a mean effect size of
d = 0.50. A power analysis for the t-test (difference between two independent
means) suggests that we would need a sample size of n = 176246 participants
(distribution coefficient 1-0.5). The research was conducted in November-
December 2021. Each participant provided informed consent to participate in the
study. Measures were taken to ensure the anonymity of the participants. A
questionnaire was distributed among cadets and teachers of higher educational
institutions of the National Guard of Ukraine via GoogleForms. Respondents
assessed the degree of importance of professionally important physical qualities
and psychological indicators for the performance of the assigned actions by the
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personnel of the National Guard of Ukraine on a 5-point scale (where 5 is the
highest value). Questionnaires in which answers to questions were omitted were
not taken into account during the analysis. The participants were introduced to the
purpose and tasks of the study. The participants were servicemen of the National
Guard of Ukraine. Depending on the work experience, the respondents were
divided into two groups (Table 1).

Table 1 Respondents’ sample characteristic (made by authors)

Indicators «Experts», n=131 «Beginners», n=237 p<
mo X 9] mo X 9]
Military rank Major, lieutenant colonel,  Soldier, senior soldier, lieutenant,
colonel senior lieutenant
Age 31 35.87 7.68 4 26.05 5.98 0.000
Work experience 9 16.20 7.64 4 3.46 4.19 0.000

The group of "experts" was represented by senior officers aged 24 to 52. The
group of beginners (beginners) included junior officers and soldiers aged 19 to
46. The reliability of differences between the average values of both samples was
calculated using the Student's t-test. In order to confirm the hypothesis and ensure
its completeness in order to triangulate the survey, Spearman's correlation
analysis of relations between indicators was conducted. The closeness of
correlation was considered noticeable when correlation coefficients ranged from
r=0.60- 0.70 and dense when correlation coefficients were within r=0.70-0.90.

Results of the research

The importance of physical and psychological qualities for the vocational
training of the National Guard of Ukraine personnel is higher than average, as on
a S5-point scale it is estimated to be 4 points and above (Table 2). The highest
rating points were given to such manifestations of agility as coordination of
movements, a sense of rhythm, ability to differentiate efforts and movements in
space, as well as ability to keep static and dynamic balance. Among psychological
performance, respondents consider logical thinking, concentration and stability of
attention, long-term memory, concentration and attention span to be
professionally important.

Table 2 Importance of physical and psychological qualities in vocational training of
National Guard of Ukraine personnel (points, on a 5-points scale) (made by authors)

Physical qualities Indicators Importance, points
(abilities) (as per a 5-points
scale)
Agility Movements® coordination 4.35+0.73
Sense of rhythm 4.26+0.81
Ability to differentiate movements in space 4.23+0.78
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Ability to keep dynamic balance 4.23+0.84
Ability to keep static balance 4.18+0.86
Ability to differentiate efforts 4.14+0.78
Ability to differentiate time periods 4.09+0.82
Strength Speed force 4.29+0.77
Maximum strength 4.21£0.73
Stamina Strength endurance 4.27+0.77
Aerobic endurance 3.93+0.84
Speed Speed 4.27+0.82
The time of a simple reaction to a visual stimulus 4.21+0.89
Speed of a single movement 4.19+0.82
Movements® frequency 4.17+0.80
Time of a simple reaction to an acoustic stimulus 4.144+0.93
Time for choice reaction 4.14+0.88
Complex reaction time 4.03+0.91
Flexibility Flexibility 3.92+1.04
Psychological Logical thinking 4.39+0.85
performance Attention stability 4.37+0.82
Concentration 4.37+0.83
Long-term memory 4.34+0.82
Attention span 4.29+0.81
Attention distribution 4.15+0.88
Attention switch 4.11+0.93
Imagination 4.10+0.97
Short-term memory 3.73£1.23

The results of the research (Fig. 1) showed that there are significant
differences between indicators of senior and junior officers. Thus, representatives
of the senior officers attached a significantly greater (p<0.05-0.01) value to such
physical qualities as: speed of simple reaction to a visual stimulus, speed of
complex reaction, speed of reaction with a choice, frequency of movements,
ability to keep a static and as well as dynamic balance (according to which the
reliability of the differences of the indicators approached the reliable level, -
p=0.059).
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Sense of rhythm 4.6 Speed
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Ability to differentiate efforts Time for choice reaction
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Figure 1 The importance of physical qualities for vocational performance of the National
Guard of Ukraine officers from the point of view of "experts'’ and ""beginners" (made by
authors)

Indicators with statistically significant differences are marked as large: aerobic endurance -
p=0.0580, simple reaction time to a visual stimulus - p=0.008, complex reaction time - p=0.026,
choice reaction time - p=0.017, movement frequency - p=0.052, ability to keep static balance -
p=0.009, ability to keep dynamic balance - p=0.059

Also, answers of junior officers differed in number of psychological
performance indicators: short-term memory, long-term memory, concentration,
switching of attention and logical thinking for the successful performance of their
official duties as assigned (Fig. 2).

Short-term memory

5
Logical thinking Long-term memory
Imagination Concentration
Attention switch Attention stability
Attention distribution Attention span
=@ «Experts» «Beginners»

Figure 2 The importance of psychological performance for the successful work of the
National Guard of Ukraine officers from the point of view of ""experts' and
"beginners' (made by authors)

Indicators with statistically significant differences are marked as large: short-term memory -
p=0.029, long-term memory - p=0.010, concentration of attention - p=0.040, logical thinking
- p=0.019, attention switching - p=0.001
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It should be noted that all indicators of agility showed reliable correlation
coefficients of noticeable density with other manifestations (Table 3).

Table 3 Correlation of agility indicators in servicemen (made by authors)

Physical qualities 1 2 3 4 5 6 7
1 Coordination 1.00 712 645 673 707 663 587
2 Differentiation of movements in space 712 1,00 715 697 691 697 624
3 Differentiation of efforts 645 715 1,00 696 712 704 641
4 Differentiation of time periods 673 697 696 1,00 667 661 665
5 Static balance 707 691 712 667 1,00 744 778
6 Dynamic balance 663 697 704 661 744 1,00 623
7 Sense of thythm 587 624 641 665 778 623  1.00

Notes:
1. prominent correlation coefficients are marked in bold; in italics - close correlation coefficients;,
2. zero and point are omitted

The agility indicators were not so often correlated with other physical
qualities (Table 4). Most often (5 times) such a manifestation as coordination of
movements was noticeably and tightly correlated.

Table 4 Correlation between agility indicators and physical preparedness indicators in
servicemen (made by authors)

Physical qualities/agility types 1* 2 3 4 5 6 7
Aerobic endurance 563 512 572 450 547 551 427
Strength endurance 451 472 389 387 523 472 426
Speed 586 439 499 428 566 500 485
SRT to acoustic stimulus 509 447 396 473 399 442 327
SRT to visual stimulus 558 587 517 567 546 582 499
Time for complex reaction 623 613 597 564 595 619 524
Time for choice reaction 695 561 510 527 592 590 537
Speed of single move 573 654 563 576 568 610 551
Frequency of moves 662 647 574 522 661 704 545
Maximum strength 635 503 522 535 644 537 516
Speed force 607 685 578 442 437 514 420
Flexibility 457 500 571 495 541 577 503

Notes:

1. prominent correlation coefficients are marked in bold, in italics - close correlation coefficients;
2. zero and point are omitted,
3. * - the numbering of the agility types is the same as in table 3

Significant correlation coefficients of physical fitness indicators among
themselves were even rarer (Table 5). Only speed indicators: time of a simple
reaction to an auditory and visual stimulus, time for complex reaction and choice
reaction, speed of a single movement and frequency of movements were
significantly correlated with other (except flexibility) physical qualities, were
often close to agility.
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Table 5 Correlation between physical preparedness indicators in servicemen (made by
authors)

= >
3 8 £z ‘é £ g =
g § 2 3 -8 ; 5 ?r %D
Physical qualities :g 3 |2 E 3 '% E & =
5 5 s & - § Z% § & 8
[3) = 9 = 5 @ Q = =
2 ® - 8 2 = 8 o8 5 E €
o 5 S = B E 3 8z 3 = 3
< 32 & & & S C &E = = &
Aerobic endurance  1.00 569 492 383 535 556 530 464 520 429 078
Strength endurance 569 1.00 568 256 445 481 455 495 516 469 008
Speed 492 568 1.00 410 448 396 501 373 449 551 405
SRT to acoustic 383 256 410 1.00 629 531 439 496 474 300 347
stimulus
SRT to visual 535 445 448 629 1.00 677 611 621 633 280 592
stimulus
Complex reaction 556 481 396 531 677 1.00 639 598 627 422 106
time
Choice reaction 530 455 501 439 611 639 1.00 570 632 401 522
time
Speed of single 464 495 373 496 621 598 570 1.00 665 469 678
movement
Moves frequency 520 516 449 474 633 627 632 665 1.00 437 437
Maximum strength 429 469 551 300 280 422 401 469 437 1.00 584
Speed force 078 008 405 347 592 106 522 678 437 584 1.00
Coordination 560 451 586 509 558 623 695 573 662 635 607
Differentiation of 512 472 439 447 587 613 561 654 647 503 685
movements in
space
Differentiation of 572 389 499 396 517 597 510 563 574 522 578
efforts
Differentiation of 450 387 428 473 567 564 527 576 522 535 442
time periods
Static balance 547 523 566 399 546 595 592 568 661 644 437
Dynamic balance 551 472 500 442 582 619 590 610 704 537 514
sense of rhythm 427 426 485 327 499 524 537 551 545 516 420
Flexibility 545 433 488 388 500 513 506 437 508 470 493
Notes:

1. prominent correlation coefficients are marked in bold; in italics - close correlation coefficients;
2. zero and point are omitted

Physical qualities were noticeably correlated with indicators of mental
training not as often as with indicators of physical readiness (Table 6). However,
agility indicators showed tangible relations much more often than other physical
qualities. To be noted that, as previously, such a type of agility as coordination (5
out of 9 in psychological performance) showed the largest number of noticeable
relations with mental indicators.
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Table 6 Correlation of physical indicators and psychological performance in servicemen

(made by authors)
g & 2 g
: £ - E 2
. E € 8§ ®¥ & . s g
Indicators g : g 2 2 k) » 5 o0 g
E = = = =
8 Q = .S .9 S e 3B g= =
£ 50 3] I= = W =8 8 2
g £ £ & & 2 B £ B
Acrobic endurance 325 482 477 442 517 417 506 488 414
Strength endurance 199 454 440 478 410 329 392 299 375
Flexibility 353 509 493 484 526 571 521 480 460
Maximum strength 194 324 485 549 477 439 458 422 447
Speed force 205 605 592 522 598 272 451 340 349
Speed 217 440 459 527 448 493 452 387 523
SRT to acoustic 202 407 445 469 452 384 431 351 382
stimulus
SRT to visual 351 560 572 444 573 511 587 577 416
stimulus

Complex reaction 430 459 527 461 495 350 508 579 437
time

Choice reaction 415 549 566 616 535 472 646 591 625

time

Speed of single 374 570 608 535 544 379 493 352 504

movement

Moves frequency 329 538 632 528 549 460 571 462 523
agility

Coordination 303 549 691 640 610 475 580 612 650

Differentiation of 416 520 635 528 489 455 520 481 488
movements in

space

Differentiation of 445 539 624 547 604 506 515 542 574
efforts

Differentiation of 44 438 570 538 580 491 532 543 544
time periods

Static balance 377 506 653 549 536 518 563 532 615

Dynamic balance 501 531 645 597 530 525 552 631 520

Sense of rhythm 344 475 590 513 546 523 477 438 569
Notes:

1. prominent correlation coefficients are marked in bold;
2. zero and point are omitted

Discussion
According to our data, manifestations of agility: coordination, ability to

differentiate efforts and movements in space, ability to keep static and dynamic
balance were rated the highest by respondents. This confirms the opinion of
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(Kozina et al., 2014; Lisowski & Mihuta, 2013; Ostapenko, 2014; Pichurin, 2015;
Rolyuk, 2016; Shalupin et al., 2022) that agility indicators have relatively the
greatest importance in professional training of military personnel (Pichurin, 2015;
Rolyuk, 2016; Shalupin et al., 2022), and proves expediency of including means
of improving the coordination of movements in training programs: programs with
a priority application of sports games contribute to the development of cognitive
indicators in railway students (Pichurin, 2015), special sports training exercises —
in students of higher education institutions of civil aviation (Shalupin et al., 2022),
military pentathlon exercises — in intelligence officers (Rolyuk, 2016). Agility
itself is important for representatives of a number of professions in cases that are
dangerous to life and health, as it contributes to increasing the amount of attention
and reducing the time required for cognitive processing of information (Emami et
al., 2019).

Agility 1s also important for health, as the amount of motor activity of an
adult depends on the number of movements learned in childhood; and the amount
of motor activity corresponding to hygienic requirements ensures health.
Coordination training contributes to the creation of a cell reserve that affects an
ability to learn throughout our life (Kopp, 2012).

The significant differences in assessment of qualities importance for the
professional success in "beginners" and "experts", we found out in our research,
indicate that junior officers underestimate the importance of developing their
agility (sense of rhythm, keeping dynamic balance) and speed (time of simple
reaction to a visual stimulus). It has been established that psychological
performance such as logical thinking, concentration and attention stability and
long-term memory have relatively the greatest importance in preparation for the
performance of official duties in officers of the National Guard of Ukraine.
According to our data the views of "experts" and "beginners" reliably differed on
a number of indicators, so it is obvious that cadets and junior officers
underestimate the importance of a number of psychological performance
indicators: long-term memory, concentration of attention and logical thinking for
successful performance of their official duties. Therefore, in order to increase the
level of professional competence in cadets of the National Guard of Ukraine, it is
important to provide them with information on importance of relevant
psychophysical performance for their further successful work.

In order to objectify the data, we received during the survey, it was decided
to find out the relation between agility and other indicators of professional-applied
psychophysical preparedness. The results of correlation analysis confirmed the
importance of a high level of agility development for successful performance as
intended. It was established that most often some indicators of agility were
significantly connected with other manifestations, which is explained by the
positive "transfer" of some types of agility to others. Commonly, such a
manifestation of agility as coordination was significantly correlated (except sense
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of thythm). This indicator was significantly correlated with 5 other indicators of
physical fitness: complex reaction time (r=0.653), choice reaction time (r=0.695),
movement frequency (r=0.662), speed (1=0.607) and maximum strength
(r=0.635). It showed the largest number of noticeable correlations with mental
indicators (5 out of 9 mental qualities) (Fig. 3). Therefore, coordination is the most
important professionally important physical quality, the improvement of which
will contribute to the formation of a whole range of competencies in defenders of
country's interests.

Sense of rhythm I

Ability to keep dynamic... I I
Ability to keep static balance IS |
Ability to differentiate time... I
Ability to differentiate efforts IEEEEEE—S— I
Ability to differentiate... I .
Movements™ coordination I |
0 2 4 6 8 10 12 14 16

W significant correlation coefficients with indicators of physical fitness
dense correlation coefficients with indicators of physical fitness

W significant correlation coefficients with psychological indicators

H dense correlation coefficients with psychological indicators

Figure 3 The number of noticeable and dense correlation coefficients of agility with
indicators of physical fitness and psychological performance (made by authors)

The beneficial effect of physical activity on the brain has been well proven.
It was established that not only regular training, but also short-term physical
exertion can increase cognitive functions. The relationship between motor activity
(in form of short-term running for 10 minutes) and visual attention was revealed
(Niedermeier et al., 2020). A single ten-minute jogging intervention can help
restore focus after long periods of sedentary study. It is more effective compared
to the usual sedentary behavior during breaks between classes. Experts have found
that more frequent and more intense motor activity is associated with better
indicators of cognitive and mental health (Nakagawa et al., 2020; Voinea et al.,
2019). At the same time, only 1-2 sessions per week of at least 10 minutes of
moderate-to-vigorous-intensity physical activity (MVPA) were associated with
more positive emotions and more mature coping strategies (Nakagawa et al.,
2020).

The peculiarities of the impact of individual means of physical education on
formation of psychophysical characteristics in students have been established
(Pichurin, 2015). Athletics classes contribute to the formation of students'
emotional stability, conscious observance of norms and rules of behavior,
perseverance in achieving the goal, accuracy, responsibility, business orientation,
development of imagination and creative potential of individual. Weightlifting
classes contribute to the formation of self-confidence, independence in judgment
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and behavior, openness, sociability, attentiveness, and activity in conflict
resolution. Sports games contribute to the development of attention indicators in
students (Pichurin, 2015). Playing volleyball has a positive effect on indicators of
thinking processes, in particular on working memory, speed of mental processes
and mental productivity (Salatenko & Dubynskaya, 2015). Bodyflex and Pilates
classes contribute to increasing the levels of psychophysiological capabilities,
mobility and strength of mental processes (Kozina et al., 2014).

It was determined that concentration, stability, span and switching attention
are related to agility (see Table 6). Our results coincide with our previous data on
positive influence of agility development tools towards attention indicators in
students of the Institute of Information Technologies (Andres, 2019, 2021). Our
data confirm the data of specialists (Pichurin, 2015), who proved the fact of
improvement in selectivity, concentration and stability of attention with
increasing of general level of physical fitness of students and, especially,
coordination abilities. A statistically significant correlation of such indicators as
agility (ability to estimate space-temporal parameters of movement) and selective
attention (r=-0.433, p<0.05) was revealed (Pichurin, 2015), as well as between
general level of physical fitness and selective attention (r =0.538, p<0.05).
Professional exercises selected by specialists (Ostapenko, 2014), (namely for the
development of reaction speed, motility, accuracy and coordination of
movements, development of various types of memory, relaxation gymnastics
complexes that included breathing exercises, static tension and muscle relaxation,
1.e. aimed at the development of agility) had a positive effect on of such cognitive
indicators of students as a) latent time of choice reaction and simple visual-motor
reaction, complex sensorimotor reaction; b) level, speed and strength of excitation
of the main nervous processes; ¢) concentration and attention stability; d)
endurance and speed of finger moves.

Similar results were demonstrated in studies (Alesi et al., 2019; Budde et al.,
2008; Pichurin, 2015; Salatenko & Dubynskaya, 2015; Wotoszyn et al., 2020) in
individuals of a different age. For example, in kindergarten children, scientists
have noticed a positive effect of agility training of various intensities on the
reduction of reaction time and higher response accuracy (Yu-Kai et al., 2013),
cognitive abilities (Planinsec, 2002), improvement of working memory and
attention (Alesi et al., 2019). They found out that even short-term coordination
exercises improve academic achievements in adolescents (Donnelly &
Lambourne, 2011), their ability to understand the text they read (Uhrich & Swalm,
2007), indicators of visual-spatial perception, attention and working memory
(Latino et al., 2021; Budde et al., 2008), cognitive functioning (Wotoszyn et al.,
2020), and also contribute to the development of selectivity, concentration and
stability of attention of young people (Pichurin, 2015).
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Conclusions

Agility indicators are quite important during professional training of cadets
of higher education institutions of the National Guard of Ukraine. Cadets and
junior officers underestimate the importance of such manifestations of agility as
a sense of rhythm, keeping of dynamic balance and such a type of speed as time
of a simple reaction to a visual stimulus for the successful performance of their
official duties. Also, they do not pay enough attention to such psychological
performance as long-term memory, concentration of attention and logical
thinking.

Coordination is an important type of agility, the improvement of which will
contribute to improving the speed and strength of the officers of the National
Guard of Ukraine, as well as attention and logical thinking.

The data received testify to importance of including a wide range of means
for purposeful development of agility, especially the coordination of movements,
in professional training programs for personnel of the National Guard of Ukraine,
as well as to high informative significance of the results of agility tests in a set for
determining professionally important qualities.
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