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Abstracts

Swimming is one of the most important and useful skills, alongside running and walking, that is worth
learning at least in its basic form. It is a very enjoyable sport that has a positive impact on our entire body.
Swimming is suitable for people of all ages, from the youngest to seniors. It is considered to be one of
the healthiest forms of physical activity and has a significant influence on our respiratory, circulatory, and
immune systems. Moreover, it is increasingly viewed as a form of relaxation, leading people of all ages to
engage in swimming more often. Learning to swim both benefits our health and also enables us to partici-
pate in various water sports such as windsurfing, sailing, and kayaking, where we have continuous contact
with water. Therefore, many parents enroll their children in swimming lessons from a young age to famil-
iarize them with this element — water. During swimming lessons, children are taught to follow safety rules
regarding staying near water and moving in it, so as not to pose a threat to themselves or others.

The focus of the research is to study the effects of using unconventional equipment in backstroke
swimming technique training. The main objective is to determine whether regular swimming training with
unconventional equipment affects changes in the backstroke swimming technique of 10 to 11-year-old
children. Two groups were studied: group 1, swimming with cotton gloves, and group 2, swimming with-
out unconventional equipment. The technical training sessions for the backstroke style lasted three weeks,
and the progress was evaluated through a 4x25 m timed test before and after the training. The research
was conducted with 10 students (5 girls and 5 boys) from the fourth grade of a primary school in Torun,
Poland. The results showed that most participants improved their backstroke swimming performance in the
second 4x25 m timed test. Some changes in times, speed, stroke length, stroke rate, and technique index
were significant. However, it is impossible to attribute these improvements solely to the use of unconven-
tional equipment during training because both groups, Group 1 using cotton gloves and Group 2 without
unconventional equipment, improved their results, which were not statistically significant in both groups.
In conclusion, after analyzing the research topic and answering the research questions, one main conclu-
sion can be drawn: age, commitment, appropriate exercise selection, and varied training sessions have a
significant impact on improving a swimmer’s technical abilities.

Key words: swimming, equipment, training, speed.

[InaBaHHS € OfHIEIO 13 HAWBAKIMBINIMX 1 KOPUCHUX HABMYOK IMOPSA 3 OiroM 1 X0ap00t0, SIKOT BapTO
HaBUUTHUCS Xoua 0 y 06a3oBiit popwmi. Lle myxe HpI/I€MHI/II71 BHJL CIIOPTY, KU [TO3UTUBHO BIUIMBAE HA BECH
Hamn opraism. I1naBaHHs HII[XOILI/ITB IUIS J'IIOI[CI/I Oy/Ib-SIKOTO BIKY — Bijl HAWMEHIINX JI0 JIFOJICH MOXHIOTO
BiKy. BBaxkaeThcs, 1110 11€ O/IHA i3 HaI/I3I[0pOB1HII/IX (bopM (Hi3uvHOI AKTHBHOCTI, SIKa Ma€ 3HAYHUHN BIUIUB Ha
Hallly JIMXajbHY, KPOBOHOCHY Ta IMyHHY cucTeMu. KpiM TOro, BOHO BCe YacTillie po3nisaeThes K hopma
perakcariii, 1o 3MyIIIye JIeH Pi3HOTO BiKy YacTilie 3a1“4MaTHc;1 riaBaHHsIM. HaBuaHHS I1aBaHHs PHHO-
CHUTh KOPUCTh HALIIOMY 3I0POB’I0, & TAKOXK JIa€ HaM 3MOTY 3aiiMaTUCsl PI3HUMH BOJHHMH BUJIAMHU CIIOPTY,
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TAKMMH K BIHCEP)IHT, BITPUIIbHHUIT CIIOPT i KAsKIHT, 1 MH IIOCTIHHO KOHTAKTYeMO 3 Bozoio. Tomy Garato
0aThKiB 3aIMCYIOTh CBOIX JiTEH Ha 3aHATTA 3 IVIABaHHS 3MaJIeuKy, 100 ITO3HAHOMUTH 1X i3 i€ CTUXIEI0 —
BONOI0. Ha 3aHATTSX 3 TUIaBaHHSA JiTEH BUaTh JOTPUMYBATHCS MPABUII OE3MEKH II0/0 mepeOyBaHHS Ol
BOJM T4 NICPECYBAHHS B Hild, 11100 HE CTBOPIOBATH 3arposi cObi Ta OTOYYIOUHM.

MeTor0 10CIi/KeHHS € BUBYEHHS €(DeKTiB BAKOPUCTAHHS HETPAMLIHOr0 00 IHAHHS I HABYAHHS
TEXHIKH IU1aBaHHA Ha cruHi. OCHOBHA Me€Ta — BU3HAYMTH, Y BIUIMBAIOTH PETYISAPHI 3aHATTS IIaBaHHIM
3 HETpaauLidHUM 00JaJHAaHHAM Ha 3MiHY TeXHIKU TaBaHHs Ha criuHi aiteid 10-11 pokis. JJocmimkysa-
Jucs 1Bi rpynu: 1 Tpyna — IiaBaHHS B OaBOBHSHHMX pyKaBHYKax, 2 Tpyma — IUIaBaHHS Oe3 HeTpajauiiii-
HOTO CHOPS/DKeHHS. TeXHIYHI TpeHyBaHHS 31 CTUIIIO IUIABAaHHS HA CIMHI TPUBAJIHM TPH THXKHI, a IPOTpec
OILIHFOBABCS 3a JIOTIOMOTOIO TECTy Ha 4yac 4x25 M 0 Ta micis TpeHyBaHHS. JloCTiKeHHS TPOBOAMIOCS
3a yyacTio 10 yuHiB (5 miByar i 5 XJIOMYMKIB) YETBEPTOTO KJIACY MMOYATKOBOI KoMK M. Topyss, [lonbma.
PesynbraTn mokasanm, mo OiNBIICTh YYACHHUKIB MTOKPAIMIN CBOT pe3ylIbTaTy IUIAaBaHHS Ha CTUHI B JIpY-
roMy TecTi Ha yac 4x25 metpiB. Jleski 3MiHU B 4Yaci, MIBUAKOCTI, JOBKHUHI rpedka, 4yacToTi rpedka Ta
1HJeKC] TexHIKM Oynu 3Ha4HUMHU. OJJHAK HEMOXJIMBO MOSCHUTH 1i MOKpAILEHHS JIUIIEe BUKOPUCTAHHIM
HETPAULIAHOrO 00MaAHAHHS M1 YaC HABYAHHS, OCKUIbKM OOW/BI Ipymu — rpyna 1 3 BHKOPHCTaHHIM
0aBOBHSHMX PYKaBUYOK i rpymna 2 6e3 HeTpaMLifiHOro 06/1aAHaHHs — OKPALLMIIA CBOT PE3YNIBTATH, Ki He
OyJ1u CTATHCTHYHO 3HAYYIMMH B 000X rpymax. ¥ MmifCyMKy, IPOaHaIi3yBaABIIN PE3y/IBTaTH JOCIIDKCHH,
MOKHA 3pOOUTH OIMH TOJIOBHUA BUCHOBOK: BIK, NIPAarHeHHs, BIAMOBIIHUA BUOIp BIPaB Ta PisHOMaHITHI

TpeHYBaJ'IBHl 3aHATTS MAlOTh 3HAUHUI BIUIMB HA BAOCKOHAJICHHS TEXHIYHHUX MOKJIMBOCTEN IJI1aBLsA.
Knrwowuoei chosa: IUTaBaHHS, TCXHIKA, TDCHYBAHHA, IIBUAKICTbD.

Introduction. Due to its anatomical structure
and composition, the human body will assume
vertical position when submerged in water [8;
11]. Legs with a large muscular mass and heavy
bones sink lower than the torso, which contains
air and a greater amount of adipose tissue. The
uneven distribution of mass causes gravity and
buoyancy centers to be at different positions [2].

The point of the gravity force application is
in the vector of the body’s center of mass (taking
into account tissue density, limb length, their
current position in relation to each other and the
torso, and the amount of air in the lungs). The
point of the buoyant force application lies at the
geometric center of the human body. In practice,
these forces never coincide. It is assumed that
the buoyancy center is located near the stomach,
while the gravity center is approximately 1015
cm below. As a result of this phenomenon, a
torque arises.

Human movement in water depends on a
number of factors that have been studied for
years. The methods used in hydrodynamics,
specifically in modeling, are intended to study
and upgrade the results. In recent years, a
method of visualizing swimming techniques has
been employed, involving the use of coloring
substances in water that allow to observe the
flow of water during the specific movement. The
factors influencing the body in motion [11; 13]
are:
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Frontal resistance is the force influencing the
front part of the swimmer’s body, opposing the
direction of body movement. The magnitude of
resistance depends on the cross-sectional area
and shape of the swimmer’s body, as well as the
speed of movement in water, and the temperature
and density of water. The density of water equals
approximately 0.9997 g/cm3, which is 770 times
more than air density (approximately 0.00129
g/cm?3). Water resistance decreases by nearly 7
percent with the increase of water temperature
from 18°C to 24°C. This decrease is likely due
to the swimmer’s body becoming more flexible
and streamlined as the water temperature rises.
Frictional resistance, also known as aerodynamic
resistance, is the sum of forces influencing the
small parts of the body. This depends on water
viscosity, the swimmer’s body smoothness,
density, or swimsuit. The smoothness of the
swimmer’s body is affected by frictional
force generated due to the interaction of water
molecules and the moving swimmer [1; 9].

For many years, swimsuits have been designed
to get the lowest friction coefficient possible.
FINA (International Swimming Federation)
prohibits the use of chemical substances to
reduce frictional resistance on the body. Lane
allocation in final races at competitions is given
to the best-performing participants based on
the times they demonstrate in the qualifying
rounds. These lanes are known as ‘faster” lanes



Vol. 18 No. 3 (2024)

as they are located farther from the pool’s side
walls, resulting in reduced frictional resistance.
\ortex resistance, also known as ‘tail drag”: It is
a phenomenon where water jets split and create
vortices around the swimmer’s legs [2; 10].

Progressive movement in water is the result
of energetic movements of the swimmer’s limbs,
the interaction of muscular and hydrodynamic
forces. It is connected with the production of
driving force. This term means the sum of all
forces which cause body movement [5; 12; 14].
As the swimmer moves, gravity and buoyancy
change. When we emerge, for example, with our
head or hands, the center of buoyancy is directed
towards the legs, and buoyancy decreases.
Buoyancy decreases when a large body mass
floats to the surface, and then the body sinks
faster. The swimmer’s movement in the water is
accompanied by the formation of water resistance
(R) and supporting forces (SF), which grow with
the swimming speed increase [6].

The pressure of the hand on the water leads to
the creation of a pressure difference between the
back and palmar surfaces. It inclines the body
in motion. The swimmer moves in the opposite
direction to the movement of the rowing limb. To
increase the speed of swimming, it is necessary
to optimize the strength of rowing movements,
the pace, scope and accuracy of the movements
performed, as well as the position of the body
in the water so that it provides the least frontal
resistance. The reduction in frictional resistance
can be minimized due to the use of caps, full body
shaving and professional clothing. In swimming
movements, we distinguish three translational
movements of a swimmer. Waterproof
components directed backwards dominate in the
first case. In the second, the actions of the lifting
force passing along the chord, predominate. In
the third case, there are curvilinear eddies, similar
to those that appear when a ship’s propeller
rotates. In speed swimming, rapid changes in
the direction of the hand can be observed with
the spread of circular vortices at the end of each
push impulse. In the middle of the movement,
when the hand changes direction, a large circular
vortex spreads. Eddies of the current are first
separated from the arm, which indicates that the

float drive is already in the unsteady flow regime
[3; 4; 11].

In free swimming, due to the acceleration of
the smooth movement of the hand, the system of
vortices stays organized longer. And only at the
end of the phase the system of these moves is
destroying. Rapid or excessive hand movements
can cause random vortices to propagate, resulting
in the loss of additional kinetic energy. The
circulation of vortices is created by changing the
direction of the hand movement, the rotation of
the forearm and the angle of the arm flexion in
the elbow joint. Movement in a plane transverse
to the direction of movement of the float creates
circulation of the flow, which determines a
significant driving force of the float. This example
demonstrates that the float can simultaneously
create pushing forces [7; 8; 15].

The research pertains to the changes that
occur when using unconventional equipment in
backstroke swimming technique. The aim of the
researchistoexaminewhetherregularswimming
training with unconventional equipment has an
impact on changes in the backstroke swimming
technique of children aged 10-11 years. The
research problem concerns changes that occur
during regular swimming training with the use
of unconventional equipment, with a focus on
the technical aspect.

Methods of development, research tools.

In the study, a 4x25 m test was conducted
in a 25-meter swimming pool. The participants
got the task to complete the 25 m distance four
times, gradually increasing swimming pace. The
time difference between the first series and the
fastest segment at maximum speed should be
approximately 4—6 seconds. Subsequent series
had to be completed 1.0-1.5 seconds faster than
the previous ones. Each repetition was performed
in a 1-minute cycle as the participants were
children, and their rest time was extended. The
measurement took place in the 15 m swimming
zone, between the turning flags. Conducting the
4x25 mtest allows us to assess individual changes
in a swimmer’s performance by swimming
shorter distances. This study enables us to
determine a swimmer’s technical capabilities,
such as swimming speed (ss), stroke rate (SR),
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and stroke length (SL). The measurements
were carried out using an indirect method. This
method involves recording measurements with
a video camera and then conducting actual
measurements after the study by replaying the
content on a computer. Additionally, a Wilcoxon
test was conducted to compare the collected data
from the two tests before and after the study to
see if there were statistically significant changes.

During the 3-week training sessions, the
research participants were divided into 2
experimental groups:

1. Group 1: During the training, they swam
with cotton gloves: Michat K., Kristina A.,
Mariusz G., Jagoda N., and Maja T.

2. Group 2: During the training, they swam
without any unusual equipment: Natalia K.,
Fabian S., Tymek M., Magda K., and Igor B.

Both experimental groups performed the
same exercises and underwent the same training.

Organization of the research.

The study was conducted during a 3-week
microcycle using indirect measurement methods,
and included a group of 10 people. The training
sessions took place at the school swimming
pool. The author, who was also the class trainer,
provided assistance during the measurements.

Start of the research: January 15, 2021 —
execution of the first 4x25 m test (Test 1).

Completion of the research: February 8,2021 —
execution of the second 4x25 m test (Test 2).

A 3-week training cycle with the use of non-
traditional equipment was incorporated into
each training unit for the whole class. Technical
exercises typically lasted around 60 minutes.
Each exercise was performed for a minimum of
50 meters.

Characteristics of the studied group.

10 students (5 girls and 5 boys) from the 4th
grade of the primary school at the School Complex
in Torun participated in the study. The experiment
included the 4th grade with a swimming profile,
which totally consists of 16 students, including
7 girls and 9 boys, aged 1011 years. Swimming
classes in the specialized class last for 2 hours
per day, 5 days a week. The classes take place
at the school’s full-size, six-lane swimming
pool. Before the study commenced, each student
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underwent basic measurements, such as height
and body weight (Table 1).

Table 1
Basic measurements of the studied
participants

The participants Body Height
_under 1 eight[kg] | [em] | EM
investigation

Krystina A. 36.5 140.0 18.4
Igor B. 33.5 141.0 16.6
Maja T. 35.5 131.0 20.4

Mariusz G. 35.0 142.0 17.4

Michat K. 40.0 150.0 17.8

Natalia K. 39.0 149.0 17.6

Tymoteusz M. 37.5 147.5 17.1
Jagoda N. 32.0 144.0 154
Magda K. 40.5 151.0 17.5
Fabian S. 335 141.0 16.5
% 38.8 144.0 17.47
SD
*standard 6.82 6.65 1.32
deviation
Research results.
Assessment  of  swimmer’s  technical

capabilities.

Swimming the 4x25 m test allows us to assess
individual changes in this swimmer through
the execution of shorter distances. Thanks to
less fatigue resulting from longer rest periods
between each series, it enables us to determine
the swimmer’s technical capabilities, such as
swimming speed (ss), stroke rate (SR), and
stroke length (SL).

Results of the first 4x25 m test in backstroke
(Table 2).

In the test commencing the study, the time
shown by Group 1 were highly diverse. The
average time over a distance of 15 meters in the
first series was 17.87 seconds. The best time in
the first series was achieved by Michat, who
completed it in 12.8 seconds. In the second
series, the group’s average time was 16.12
seconds, and the best time at this stage was
recorded by Kristina — 13.4 seconds. In the third
series, the average time for Group 1 participants
was 15.83 seconds, and again with Kristina
achieving the best time. In the fourth series, the
average speed was 15.08 seconds, and the best
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time was achieved by Mariusz — 12.9 seconds.
Among the entire group, Mariusz completed
the first test at the best increasing pace, with the
following times: series 1: 17.70 seconds, series 2:
15.75 seconds, series 3: 14.65 seconds, series 4:
12.90 seconds. The average speed achieved by
Mariusz was 15.25 seconds.

In test 1, the speed values for Group 2 varied
(Table 3).

The average speed over a distance of
15 meters in the first series was 23.15 seconds.
Natalia achieved the best time in the first series,
completing it in 13.87 seconds. In the second
series, the group’s average speed was 18.57
seconds, and Natalia also recorded the best time

at this stage with 14.64 seconds. In the third
series, the average time for Group 2 participants
was 16.66 seconds, and Natalia once again
achieved the best time. In the fourth series, the
average speed was 14.77 seconds, and Natalia
demonstrated the best time of 13.58 seconds.
Against the whole group, Igor swam at the best
increasing pace with the following time results:
series 1: 17.00 seconds, series 2: 16.1 seconds,
series 3: 15.50 seconds, series 4: 15.00 seconds.
The average speed achieved by Igor was 15.09
seconds.

The swimming speed of Group 1 participants
in the 4x25 meters test generally increased with
each subsequent series (Table 4).

Table 2
Time [s] obtained in the first study by swimmers from group 1 at various intensities,
4x25 m test GROUP 1
PARTICIPANTS Intencity 1 [s] Intencity 2 [s] Intencity 3 [s] Intencity 4 [s]

Michat K. 12.80 13.50 14.10 13.20
Kristina A. 14.78 13.40 13.55 14.21
Mariusz G. 17.70 15.75 14.65 12.90
Jagoda N. 20.98 18.04 16.76 15.59
Maja T. 23.10 19.90 20.09 19.50
X 17.87 16.12 15.83 15.08
SD 4.25 2.84 2.67 2.68

Table 3

Times obtained in Study 1 by swimmers from Group 2 at various intensities,
4x25 m test GROUP 2
PARTICIPANTS Intencity 1 [s] Intencity 2 [s] Intencity 3 [s] Intencity 4 [s]

Natalia K. 13.87 14.64 14.08 13.58
Fabian S. 32.78 21.81 19.45 15.41
Tymek M. 30.40 20.95 18.48 14.88
Magda K. 21.70 19,40 15.80 15.00
Igor B. 17.00 16.10 15.50 15.00
X 23.15 18.58 16.66 14.77
SD 8.24 3.10 2.23 0.70

Table 4

Swimming speed [vp] achieved by swimmers from Group 1 at various intensities in the 4x25 m test

PARTICIPANTS Intencity 1 [m/s] Intencity 2 [m/s] Intencity 3 [m/s] Intencity 4 [m/s]
Michat K. 1.17 1.11 1.06 1.14
Kristina A. 1.01 1.12 1.11 1.06
Mariusz G. 0.85 0.95 1.02 1.16
Jagoda N. 0.71 0.83 0.90 0.96

Maja T. 0.65 0.75 0.75 0.77
X 0.88 0.95 0.97 1.02
SD 0.21 0.16 0.14 0.16
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The average speed of Group 1 in the first
series was 0.88 m/s. The highest speed was
achieved by Michat — 1.17 m/s. In the second
series, Kristina had the best result with a speed
of 1.12 m/s, and the group’s average speed
was 0.95 m/s. The third series also belonged to
Kristina, who achieved the best result of 1.11
m/s, while the overall group average speed in the
third series was 0.97 m/s. In the fourth series,
Mariusz showed the best speed — 1.16 m/s, and
the group’s average speed was 1.01 m/s. Among
the entire group, the best performers with the
increasing speed were Mariusz and Jagoda. In
the four series, Jagoda’s average speed was 0.85
m/s, while Mariusz’s was 0.73 m/s.

Results obtained by the participants in 1V
intensity [ss], [SR], [SL], [SI] in two attempts of
the 4x25 m marching test (Table 5).

Based on the conducted Wilcoxon test for
two independent groups, it is possible to make
a conclusion that the differences in [ss], [SR],
[SL], [SI] at IV highest intensities in the two
studies of the 4x25 meters marching test are not
statistically significant.

Summary and discussion.

From the analysis of the results of the
research that we carried out; it is possible
to make a conclusion that the majority of

participants improved their performance in
the second 4x25 meters marching test in the
backstroke style. Some changes in time [s],
speed [m/s], stroke length [SL], stroke rate
[SR], and stroke index [SI] are significant, but
it cannot be definitively attributed to the use of
an unconventional equipment during training, as
both groups — Group 1, swimming with cotton
gloves, and Group 2, swimming without an
unconventional equipment — improved their
results. Students of this age demonstrate a strong
desire to compete with each other, striving to
be the best in every aspect and every start. This
became evident during the first 4x25 meters
marching test on backstroke, where the results
of the four intensities of almost every participant
are very close to the last maximum intensity, or
the first intensity was better than the last. The test
was not carried out to the end with a progressively
increasing intensity, as was intended in this test.
Based on the conducted Wilcoxon test for two
independent groups, it can be concluded that the
differences in IV highest intensities [ss], [SR],
[SL], [SI] are not statistically significant.

The use of an unconventional equipment
during training brought participants a lot of joy
and new experience. Students eagerly attended
the technical training sessions conducted during

Table 5

Results obtained by the participants in two attempts of the 4x25 m marching test.
Wilcoxon test of significance differences

TESTING 1 TESTING 2

4 4 4 4 4

PARTICIPANTS ] Tm/s] [SR] [e/ [SLT mi| B Tm/s] [SR] [e/ | [SL] [S1]
P min] [m-m/s] min] [m] [m-m/s]

Michat K. 1.14 46.1 1.48 1.69 1.21 58.0 1.25 151
Kristina A. 1.06 42.4 1.50 1.59 1.16 52.2 1.33 1.54
Mariusz G. 1.16 54.2 1.28 1.48 1.14 53.4 1.28 1.46
Jagoda N. 0.96 42.0 1.37 1.31 1.15 51.9 1.33 1.53
Maja T. 0.77 38.9 1.19 0.91 0,.99 42.2 141 1.39
X 1.02 44,7 1.36 1.40 1.13 51.5 1.32 1.49
SD 0.16 5.88 0.13 0.31 0,08 5.77 0.06 0.06
Natalia K. 1.10 40.0 1.65 181 1.10 40.0 1.65 1.81
Fabian S. 0.97 41.8 1.39 1.35 1,23 45.3 1.63 2.00
Tymek M. 1.01 37.5 1.62 1.64 0.99 41.8 1.42 1.40
Magda K. 1.00 39.3 1.53 1.53 1.08 43.2 1.50 1.62
Igor B. 1.00 447 1.34 1.34 0.90 44.0 1.23 111
X 1.02 40.7 151 1.53 1.06 42.7 1.49 1.59
SD 0.04 2.73 0.14 0.20 0.12 2.04 0.17 0.35

n.s. — not statistically significant
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the research. Did the use of gloves affect the
backstroke swimming technique? The time
results demonstrated by the participants in the
second test improved significantly, the 4x25
meters marching test was performed according
to the set criteria, with a gradually increasing
intensity. The majority of the participants
improved their swimming speed as shows the
increase in the overall group average, where:

I Test 4 x 25 — average speed intensity
4:1.02 [m/s];

Il Test 4 x 25 — average speed intensity
4:1.13 [m/s].

The swimming frequency also increased due
to the higher swimming speed:

— I Test 4 x 25 — average stroke rate:
44.7 [strokes/min];

— II Test 4 x 25 — average stroke rate:
51.5 [strokes/min].

The average cycle length decreased due to the
increased stroke rate of the participants:

— I Test 4 x 25 — average cycle length:
1.36 [sec/cycle];

— II Test 4 x 25 — average cycle length:
1.34 [sec/cycle].

However, the stroke index of the participants
increased:

— I Test 4 x 25 — average stroke index:
1.40 [dimensionless];

— II Test 4 x 25 — average stroke index:
1.49 [dimensionless].

Based on the analysis of the results of the
performed research, the conclusion that cotton
gloves had a slight impact on the improvement of
swimming technique was made. They were merely
an “encouragement” for regular attendance at
training sessions, providing a new experience and
better water feel, and the use of unconventional
equipment during training sessions. The major
impact was connected with regular backstroke
technical training sessions. Analyzing the research
results, we came to conclusion that cotton gloves
did not have a significant impact on the length of
the arm cycle since it decreased in the Il Test 4x25
m. The length of the arm cycle is a qualitative
component of speed. The value achieved depends
on the most challenging aspect for training,
the so-called “water feel”, combined with the

propulsive force of the swimmer’s limbs, which
is very difficult to achieve at this age. Swimmers
learn water feel over the years, as it cannot be
achieved in a short time.

The relationship between swim frequency
and the cycle length means that if one increases,
the other decreases. This was observed with the
participants, whose average swim frequency
increased in the Il Test 4x25 m, but the cycle
length decreased. Based on the conducted
research, it is possible to claim that proper
exercise selection has a significant impact on
backstroke swimming, as a proper range of
exercises and the coach’s knowledge can correct
even the smallest technical shortcomings of the
swimmer. Unfortunately, it is not easy to achieve,
as the coach must have an individual approach
to each athlete and the ability to identify and
eliminate mistakes in training. The inability to
adapt exercises to swimmers can result in the
deepening and widening of technical errors,
which will become even harder to correct over
the years. A wide range of exercises and the use
of unconventional equipment during training
sessions can greatly diversify activities, and
often mundane exercises for swimmers can
become enjoyable.

Based on the conducted research, we believe
that the age and commitment of students have a
significant impact on the results achieved during
the 4x25 m test. During the research and training
sessions, a division into three groups within the
class was noticeable: Group 1 — students with a
strong desire to compete, Group 2 — indifferent
individuals, and Group 3 — lazy students.

The first group was characterized by great
zeal to become better and faster than their peers
swimming beside them; after losing a length,
arguments, shouting, mutual blaming, and even
crying occurred. The second group consisted
of students who completed all the tasks but
without much attention to swimming technique
or speed. The third group was composed of
students without motivation, often with slight
overweight. Students aged 10-11 have a great
desire to compete, striving to be the best among
their peers, and often don’t pay much attention
to the technical execution of exercises. However,
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there are apathetic students who assume that
they will not succeed and therefore refrain from
competing with others.

Conclusions. Based on the analysis of the
results of the performed research, the conclusion
that cotton gloves had a slight impact on the
improvement of swimming technique was made.
They were merely an “encouragement” for
regular attendance at training sessions, providing
a new experience and better water feel, and the
use of unconventional equipment during training
sessions. The major impact was connected with
regular backstroke technical training sessions.

The results showed that most participants
improved their backstroke swimming performance
in the second 4x25 m timed test. Some changes
in times, speed, stroke length, stroke rate, and
technique index were significant. However, it is
impossible to attribute these improvements solely
to the use of unconventional equipment during
training because both groups, Group 1 using
cotton gloves and Group 2 without unconventional
equipment, improved their results, which were
not statistically significant in both groups. In
conclusion, after analyzing the research topic
and answering the research questions, one main
conclusion can be drawn: age, commitment,
appropriate exercise selection, and varied training
sessions have a significant impact on improving a
swimmer’s technical abilities.
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