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Changes in motor skills of children who train sports swimming at the
initial stage of school education (in annual training cycle)
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Abstract:
Introduction: This is an empirical
article aiming at defining the changes
of motor fitness in children practicing
swimming at early stage of training
in year-long training cycle. Proper
selection of candidates to practice
certain sports is a very complex
process. One needs to select from
the very large population of children,
girls and boys, characterized by
certain features, including somatic
and motor features, which developed
in a longstanding process of training,
will lead them to become champions.
The purpose of the research: The
purpose of the research was to define
the changes of motor fitness in girls’
practicing swimming at early stage
of training in year-long training cycle.
Material and Methods: The subjects to
the research were 85 girls aged 7 (1st
year of primary school), including 36
girls in swimming group and 49 girls
in control group. 36 of them belonged
to swimmers’ group- all girls were
members of the Municipal Swimming
Club in Szczecin. Control group
consisted of 49 girls, who attended
the same elementary schools. The
examinations were carried out twice
in the 2009-2010 academic year.
The most reliable and accurate
indirect test- EUROFIT Test Battery-
was used. Results: The research
revealed changes in both groups
(Sw, C) in terms of all eight tests.
Examination 1l proved statistically
significant improvement of results in
both groups (Sw, C) in comparison
to Examination I. The dynamics
of changes in general balance,
flexibility, static force, functional force,
running agility, was bigger in the girls
who practiced swimming. As the
speed of movement of upper limb,
explosive force and thorax force are
concerned; the differences of results
in both examinations were similar in
both groups (swimming group and
control group). Progressive changes
in motor fitness of the examined
groups are a positive phenomenon
in the development of child’s young
organism. Conclusions: _Swimming
training significantly affected the
dynamics of changes in motor fitness
of girls at early stage of training,
compared with control group (non-
swimmers). Regular participation in
sports activities (including swimming)
positively affects the development of
child’s motor (physical) fitness.
Keywords:

se{ection, motor fitness, swimming,
girls.

Engep MaBen. UameHeHuMsa nokasaTenen
cdom3nyeckom NnoAroToBrNeHHOCTU AeTeN, 3a-
HUMaKLMUXCA CMOPTUBHLIM NflaBaHUeM Ha
Ha4yanbHOM 3Tane oby4yeHus (B rOAUYHOM
umkne nogrotroBku). BeedeHue: CTtaTbsl HO-
CUT 3KCMepUMEHTarbHbIN XapakTep U Nnocesi-
LleHa M3y4YeHno U3NYECKON MNOATOTOBIEH-
HOCTM [eTel, 3aHUMALUMXCS CMOPTUBHBIM
nnaBaHWeM Ha HavanbHOM 3Tarne obyyeHus B
rOAMYHOM LMKNe MoaroToBku. KauecTBeHHas
Cernekums B HEKOTOPbIX BMAAX CropTa, B TOM
yucrne B NraBaHuK, ABNSIETCS O4EHb CIOXHOMN.
OHa pgomkHa 6a3MpoBaTbCsl Ha noucke cpeau
BonbLUOM NOMyNAUMK AeTeN Taknx Marnb4nMKkoB
1 [ieBoYek, KoTopble 0bnagaoT COOTBETCTBY-
IOLWMMN COMATUYECKUMU U ABUraTenbHbIMU
npu3Hakamu, pasBuTMe KOTOpbIX B npouecce
[0onroBpeMeHHoro obyyeHus NpuBoauT K A0-
CTUXKEHMIO BbICOKMX CMOPTUBHbIX pesynbTa-
ToB. Lenb uccnedosaHusi: WccnepoBaHue
M3MEHeHW B nokasaTensax gusmyeckon nog-
rOTOBIIEHHOCTM  [OEBOYEK,  3aHMMatoLMXCs
nnaBaHWEM B TOAMYHOM LMKNIE MOArOTOBKMU.
Mamepuan u memodsl: B npouecce akcnepu-
MeHTa obcrnegoBanocb 85 OeBOYEK YeTbIpex
HavanbHbIx LWkon r. UeunHa B Bo3spacTe 7
net. OKcnepvMeHTanbHas rpynna cocrosina
13 36 AeBoYeK MyHWULMMAnbHOMoO nraBaTerb-
Horo ueHTpa B LLleunHe. KonTponbHas rpynna
cocTtosina u3 49 gesoyek, KOTopble ABMANUCH
yyalMMmUCst TeX e HadarnbHbIX LUKOS, YTO U
HauynHaoLwume nnosumxmn. OueHka pusanyeckom
NOATrOTOBIIEHHOCTM MPOBOAMMACh ABaXObl B
TeyeHne 2009-2010 yyebHoro roga. Ans atow
Lienn 1cronb30Barcs eBponenckui Tect gu-
3M4eCcKoM MOATrOTOBIIEHHOCTU. Pesynbmamabi.
PesynbraThl nokasanu, 4to B 0benx paccma-
TpmBaembix rpynnax (P, K) aesoyek B npouec-
Ce 3KCrneprMeHTa NPon3oLLNIO CTaTUCTUYECKU
[OCTOBEPHOE Yny4LLEHWE No BCEM BOCbMMU MO-
KasatensiMm uU3n4Yeckon MNOoAroTOBNEHHOCTH.
VIl3MeHeHuNst OTHOCUTENBHO NEPBOrO UCCreno-
BaHWs B NMokasaTesnsix paBHOBECUS, TMOKOCTH,
CTaTM4YeCKOn U OUHAMUYECKOW CuIbl, J10B-
KOCTW Y TPEHUPYIOLMUXCA B MraBaHuu Obinuv
BbllLe, YEM Yy He TpeHupylowmxcs. CteneHb
NONOXUTENbHBIX M3MEHEHU B MOKasaTensx
CKOPOCTU [BWKEHUIA BEPXHEN KOHEYHOCTbIO,
B3PbIBHOW CUMbI, CUMbl MbILWL, pasrubartenen
TYNOBWLIA, KaK B 9KCMIEPUMEHTANbHON, TaK U
B KOHTPOMbHOW rpynnax 6bina nogobHa. 310
SIBNSAETCS NONOXWUTENbHLIM NPU3HaKoM B u-
3M4ECKOM pPa3BUTUU MareHbKoro pebeHka.
Bbigodbi: TpeHvpoBKa B NiaBaHUn siBMsieTcs
CYLLECTBEHHBIM (DaKTOPOM, OMpeaensoLLmnm
U3NYECKYI0 MOArOTOBMEHHOCTb AEBOYEK Ha
HayanbHOM 3Tane obyyeHus nnaBaHWio Mo
CpaBHEHWIO C TPYMNMov He TPEHUPYOLLMXCS
poBecHuL. PerynsipHble 3aHATUS NnaBaHUeM
OKa3blBaloT NOMOXUTENBHOE BUSIHNE HA pas-
BUTWE ABUraTernbHbIX kayecTB pebeHka.

omb6op, 0sueamersibHble CriocobHocmu, nna-
8aHuUe, 0eBoyKU.

Enpep MaBno. 3miHu nokasHukiB oi-
3UYHOI MiAroToBNEHOCTI AiTen, Wo 3a-
MAMalTbCA CMNOPTUBHUM MNIlaBaHHAM
Ha MOYaTKOBOMY eTani HaB4YaHHA (Y
piyHOMY UMKNi nigrotoBku). Bcmym:
CrtaTTss  HOCUTb  eKcrnepuMeHTanbHWI
Xapaktep i nmpucBaYeHa BUBYEHHIO i-
3MYHOI MIArOTOBMNEHOCTI AiTen, WO 3a-
MNMaloTbCA CMOPTUBHUM MMaBaHHSAM Ha
no4yaTKkoBOMY eTani HaBYaHHS B PiYHO-
My LMKMi MigrotoBku. HAkicHa cenekuis
B AesKMX BUAax Cnopry, y TOMy yuchi y
nnaBaHHi, € Ayxe cknagHot. BoHa no-
BMHHa 6a3yBaTnCs Ha NOLUYKY cepen Be-
nKOT nonynauii AiTen TakMx Xnonyukis
i piB4aTOK, SAAKi BOMOAiOTL BignoBiAHUMM
COMaTUYHUMUN | PYXOBUMW O3HaKaMW,
PO3BUTOK SIKMX B NPOLIECi AOBroTpuBarno-
ro HaBYaHHS NPU3BOAUTL A0 OOCATHEH-
HS BUCOKUX CMOPTUBHWUX pe3ynbraTiB.
Mema docnidxeHHs: DoCnimKeHHs 3MiH
B MoKasHWKax (i3n4HOI MigroToBNeHOCTi
[OiBYaTOK, WO 3alMatoTbCs MNraBaHHSAM
B PIYHOMY UMKNi NigrotoBkn. Mamepi-
an i Memodu: B npoueci ekcnepumeHTy
obcTexunoca 85 p[iBYMHKM  HOTUPBLOX
noyaTkoBux Lkin m. LleunHa y Biui 7
pokiB. EkcnepuvmeHTanbHa rpyna ckna-
fanacsa 3 36 giB4aTok MyHiumMnansHoOro
nnasanbHoro LeHTpy B LLeumnHi. KoHTp-
onbHa rpyna cknaganacs 3 49 gi4artok,
AKi Oynn y4HSMKM TUX Ke MOYaTKOBUX
LUKiN, Wo i noyaTkiBui nnaB4uHi. OuiHka
i3nYHOI NiAroToBNEHOCTi NpoBoAMnacs
aBivi npotarom 2009-2010 HaB4anbHoOro
poky. [ins uiei MeTn BUKOpMCTOBYBaBCH
€BpONencbknin TecT pisnyHoi nigroTos-
neHocrTi. Pesynbmamu: Pesynsraty no-
Kasanu, Wo B 060X pO3rnsHyTMX rpynax
(P, K) giB4aTok B npoLeci ekcrnepumeHTy
BiAOynocs CTaTMCTUYHO AOCTOBIpHE Mo-
NiMNLWEeHHS Mo BCIX BOCbMW MOKa3HWKaMun
i3nYHOI MigroToBnNeHOCTi. 3MiHM LWoAo
nepLIoro AOCHIMKEHHS B MOKa3HWKax
piBHOBaru, rHy4KkocCTi, CTaTU4HOI Ta Au-
HaMiYHOI CWMKW, CMAPUTHOCTI y TpPeHy-
I0TbCS Y MraBaHHi Bynu BULLE, HiX y He
TpeHytoTbcs. CTyniHb NO3UTUBHUX 3MiH B
nokasHuKax LUBUOKOCTI pyXiB BEPXHbOO
KiHLiBKOI, BUBYXOBOI Cunu, cunm m’asis
po3rmHaviB Tynyba, Sk B eKcrepuMeH-
TanbHil, Tak i B KOHTPOIbHIl rpynax 6yna
nopibHa. Lle € no3ntmBHOW 03HaKow Yy
hi3N4HOMY PO3BUTKY ManeHbKoi AWUTU-
HW. BucHOBKU: TpeHyBaHHS y MnaBaHHi
€ iICTOTHUM YMHHWKOM, L0 BU3Ha4ae di-
3UYHY MiAroTOBMEHICTb AiBY4aTOK Ha Mo-
YaTKOBOMY e€Tari HaBYaHHS MnaBaHHI0
B MOPIBHSHHI 3 rpynol POBECHULIb, LLO
He TpeHytoTbes. PerynsipHi 3aHsTTa nna-
BaHHSM pobnsATb MO3UTUBHUIA BNIMB Ha
PO3BUTOK PYXOBUX SIKOCTEW AUTUHU.

8i06ip, pyxoei 30i6Hocmi, nnasaHHs, Oi-
BYUHKU.

Introduction

Current world-class athletes’ bodies display specific
characteristics, which result from the sports discipline
they train. They are of certain age and have certain
parameters: somatic, motor and functional. Their size and

© Paul Eider, 2015
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quality result in the so-called ‘champion model’ [Kosmol
1997, Karpinski, Opyrchat 2008, Socha 2008, Kolbowicz
2012]. Continuous observation over the years and
analysis of characteristics of the best athletes, Olympic
Games medalists, help trainers make changes in their
training programs in order to achieve the model champion
qualities in their trainees [Karpinski Opyrchatl 2008].
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Knowledge of model parameters (qualities) of
world’s best athletes is used by trainers during selection
of prospective athletes for a given sports discipline, and
subsequently at various stages of sports selection. It is
advisable to seek future champions based on their specific
qualities (including motor skills), which being developed
over the years of trainings could lead to championship
in sports [Chomiak, Migasiewicz 1998, Cigszczyk 2005,
2008, Opyrchat et al. 2005]. Effects of trainers’ work
depend largely on a correct selection process for sports
swimming, and on professional, multi-step selection at a
later stage [Eider 2014].

The purpose of this study was to determine what
changes in motor skills occurred in girls who trained
sports swimming during a 1-year training cycle.

Material and research methods

Subject group consisted of 85 girls aged 7 (1% grade of
elementary school) who attended four elementary schools
in Szczecin, Polamd. 36 of them belonged to Swimmers
group. All girls were members of the Municipal Swimming
Club (MKP) in Szczecin. Before they were selected for
swimming classes, the girls did not participate in any
systematic swimming training. Control group consisted
of 49 girls who attended the same elementary schools.
Control group members were selected, based on the age of
Swimmers group members, with 3 months’ precision; all
subjects attended the same grade (1* grade of elementary
school). Children from Control group did not participate
in any sports/recreation classes. All subjects took part
in two examinations (Table 1), carried out in 2009/2010
academic year among 1* graders of Elementary School
no. 51, 55, 56 and 62 in Szczecin (five swimming groups
and four control groups) 1% examination was conducted
in September 2009, immediately after selection of
Swimmers and Control groups (1% graders), while 2™
examination took place in June 2010, i.e. at the end of the
1% grade. The analysis included only those children who
participated in both examinations.

Table 1. Number of girls in Swimmers and Control groups
during examinations

Study

School Group  Class number "

Sw 1la 9 9

Sw 1b 8 8
El. Sch. 51

C 1c 12 12

C 1d 11 11
El.Sch.51  Sw la 10 10

Sw 1la 5 5
El. Sch.56

C 1b 11 11
El.Sch.62  Sw la 4 4
El.Sch.56 C 1c 15 15
Total 85 85

El. Sch.- Elementary School, Sw — Swimmers, C — Control

110

Physical ability tests were conducted in gyms and
preceded by standard warm-up for all children (7-8
minutes). The tests were as simple as possible and required
minimal equipment. The most reliable and accurate
indirect tests were used [Szopa et al.1998]. Motor skills
were assessed with eight tests of the EUROFIT Test
Battery [Grabowski, Szopa 1991]:

1. Flamingo Balance Test — general balance — keeping
balance while standing on one leg on a beam of cer-
tain dimensions.

2. Plate Tapping Test — speed of upper limb movements
— touching quickly two purposefully placed plates
with the preferred (stronger) hand.

3. Sit-and-Reach Test — flexibility — sitting and reach-
ing forward as far as possible.

4. Standing Broad Jump Test — explosive leg power —
broad jump from a standing position.

5. Handgrip Strength Test — static strength — gripping
forcefully a dynamometer.

6. Sit-Up Test — torso strength — lying on the back and
doing max. number of sit-up within 30 seconds

7. Bent Arm Hang Test — functional strength — total
time of maintaining the hang position with bent arms
on a bar.

8. 10 x 5Sm Shuttle Run Test — agility run — running with
max. speed and changes of direction.

Research results

Flamingo Balance Test — general balance

In the analyzed groups of girls (Sw, C), average
results of the Flamingo Balance Test during Examination
I were identical. Examination II, however, revealed
statistically better results of girls from the Swimmers
group. Examination II proved statistically significant
improvement of results in both groups (Sw, C) in
comparison to Examination I (Table 2).In the Swimmers
group, it was on average 3.4 attempts, while in the control
group: 1.9 (p<0. 0001) (Fig. 1).

Plate Tapping Test — speed of upper limb movements

Swimmers  group  demonstrated  statistically
insignificantly better results in Examinations I and
II in terms of speed of upper limbs than Control
group. Examination II proved statistically significant
improvement of results in both groups (Sw, C) in
comparison with Examination I (Table 3). In Swimmers
group, it was on average 1.3s, while in Control group it
was 1.9s (p<918) (Fig. 2).

Sit-and-Reach Test — flexibility

Swimmers group displayed statistically significantly
better results in Examination I and II in terms of
torso flexibility. Examination II proved statistically
significant improvement of results in both groups (Sw,
C) in comparison with Examination I (Table 4). In the
Swimming Group, it was on average 4.8cm, while in the
Control group it was 3.9 cm (p=0.007) (Fig. 3).

Standing Broad Jump Test — explosive leg power

Swimmers group displayed statistically significantly
better results in Examination I and II in terms of
standing broad jumps. Examination II proved statistically
significant improvement of results in both groups (Sw,
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Table 2. Descriptive characteristics of Flamingo Balance Test (general balance) in the Swimmers and Control groups.

Examination | vs.

Distribution type Examination | Examination Il Examination II
Sw C Sw C Sw C
n 36 49 36 49
min - max 5.0-10.0 6.0-9.0 2.0-7.0 3.0-9.0
Girls mean 8.0 8.0 4.0 6.0
Y(SD) 7.7 (1.1) 7.7 (1.1) 4.3(1.2) 5.8(1.2)
ss 0.960 <0.0001 <0.0001 <0.0001

Sw — Swimmers, C — Control, min — minimum value, max — maximum value, X — arithmetic mean, SD — standard
deviation, ss — statistical significance

Current effect: F(1, 83)=37,160, p=,00000
Girls
8,5

8,0

75 b

7,0 b

6,5 |

6,0 |

Number of attempts

55 F

50 F

45 group

Sw
group
Cc

4,0
| 1]

Fig 1. Changes of Flamingo Balance Test (general balance) results in Swimmers (Sw) and Control groups (C)

Table 3. Descriptive characteristics of Plate Tapping Test (speed of upper limb movements) results in the Swimmers
Group (Sw) and Control group (C).

Examination | vs.

. Examination | Examination Il .
Distribution type Examination Il
Sw C Sw C Sw (o
n 36 49 36 49
min - max 15.0-31.1 21.6-34.3 14.8-29.5 20.3-32.6
Girls mean 27.6 26.9 25.8 25.7
Y(SD) 26.6 (3.7) 27.1(3.1) 25.3 (3.4) 25.7 (3.0)
ss 0.527 0.514 <0.0001 <0.0001

Sw — Swimmers, C — Control, min — minimum value, max — maximum value, X — arithmetic mean, SD — standard
deviation, ss — statistical significance
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Current effect:: F(1, 83)=,01056, p=,91842

Girls
28,0

27,5

27,0

26,5

26,0

Seconds

25,5

25,0

24,5

24,0

23,5

=% group

Sw

= group
c

Fig 2.Changes of Plate Tapping Test (speed of upper limb movements) results in the Swimmers group (Sw) and Control

group (C)

Table 4. Descriptive characteristics of Sit-and-Reach Test (flexibility) results in Swimmers (Sw) group and Control (C)

group
Distribution EXamination | Examination Il Ei);a:‘n:lination I vs. Examina-
type
Sw C Sw C Sw C

n 36 49 36 49
min - max -6.0-14.0 -12.0-13.0 -1.0-17.0 -6.0-16.0

Girls mean 3.0 1.0 8.0 4.0
X (SD) 3.9(4.7) -0.5(5.6) 8.7 (4.0) 3.4 (5.4)
ss 0.0002 <0.0001 <0.0001 <0.0001

Sw — Swimmers, C — Control, min — minimum value, max — maximum value, X — arithmetic mean, SD — standard

deviation, ss — statistical significance

C) in comparison with Examination I (Table 5). In the
Swimmers group, it was on average 12.4cm, while in the
control group it was 15cm (p=0.123) (Fig. 4).

Handgrip Strength Test — static strength

Swimmers (Sw) group displayed statistically
insignificantly worse results in Examination I in terms
of handgrip strength, in comparison with Control (C)
group. In Examination II, Swimmers group obtained
statistically insignificantly better results than their peers
from Control group. Examination II proved statistically
significant improvement of results in both groups (Sw, C)
in comparison with Examination I (Table 6). In Swimmers
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group it was 1.2 (psi)*, and in Control group it was 0.7
(psi) (p<0.0001) (Fig. 5).

Sit-Up Test — torso strength

Swimmers (Sw) group displayed statistically
insignificantly higher results in Examination I in terms
of sit-ups, in comparison with Control (C) group.
Examination II revealed statistically better results of
girls from Swimmers group. Examination II proved
statistically significant improvement of results in both
groups (Sw, C) in comparison with Examination I (Table
7). In Swimmers group, it was in average 6.5(n), while in
Control group it was 5.6(n) (p=0.083) (Fig. 6).
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Table 4. Descriptive characteristics of Sit-and-Reach Test (flexibility) results in Swimmers (Sw) group and Control (C)

group
Distribution EXamination | Examination Il :i):,in:lination | vs. Examina-
type
Sw C Sw C Sw C

n 36 49 36 49
min - max -6.0-14.0 -12.0-13.0 -1.0-17.0 -6.0-16.0

Girls mean 3.0 1.0 8.0 4.0
X (SD) 3.9(4.7) -0.5(5.6) 8.7 (4.0) 3.4(5.4)
ss 0.0002 <0.0001 <0.0001 <0.0001

Sw — Swimmers, C — Control, min — minimum value, max — maximum value, X — arithmetic mean, SD — standard

deviation, ss — statistical significance

1C

Current effect: F(1, 83)=7,6670, p=,00694

Girls

Centimeters
N

E group
Sw

=E= group

Il c

Fig 3. Changes of the Sit-and-Reach Test (flexibility) results in Swimmers (Sw) group and Control (C) group

Table 5. Descriptive characteristics of Standing Broad Jump Test (explosive leg power) results in the Swimmers (Sw)
group and Control (C) group

Distribution

Examination |

.. Examination | vs. Examina-
Examination Il

tion Il
type
Sw C Sw C Sw C
n 36 49 36
min - max 55.0-132.0 52.0-129.5 64.5-146.0 65.5-141.0
Girls mean 105.8 94.0 117.5 108.0
X (SD) 105.4 (14.8) 91.4 (16.9) 117.8 (15.7) 106.4 (16.5)
Ss 0.0002 0.002 <0.0001 <0.0001

Sw — Swimmers, C — Control, min — minimum value, max — maximum value, X — arithmetic mean, SD — standard

deviation, ss — statistical significance
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Current effect: F(1, 83)=2,4242, p=,12328
Girls
130

125

120

115

=
[N
o

Centimeters
=
o
m

S

=
o
o

©
a1

90

== grouwp
Sw
85 . . = aroup
C

I I
Fig 4. Changes of Standing Broad Jump Test (explosive leg power) results in the Swimmers (Sw) group and Control (C)
group

Table 6. Descriptive characteristics of Handgrip Strength Test (static strength) results in the Swimmers (Sw) and
Control (C) groups

Examination | vs.

Distribution Examination | Examination Il Examination Il
type
Sw C Sw C Sw C
n 36 49 36 49
min - max 1.0-4.0 0.5-5.0 2.5-5.0 1.0-5.5
Girls mean 2.0 2.5 35 3.0
X (SD) 2.3(0.9) 2.5(0.9) 3.5(0.8) 3.2(1.0)
Ss 0.309 0.220 <0.0001 <0.0001

Sw — Swimmers, C — Control, min — minimum value, max — maximum value, X — arithmetic mean, SD — standard
deviation, ss — statistical significance

Table 7. Descriptive characteristics of Sit-Up Test (torso strength) results in the Swimmers (Sw) and Control (C) groups

Examination | vs.

Distribution EXamination | Examination Il Examination Il
type
Sw C Sw C Sw C
n 36 49 36 49
min - max 6.0-19.0 1.0-21.0 12.0-28.0 7.0-26.0
Girls mean 125 11.0 18.5 17.0
X (SD) 12.3(3.6) 10.7 (4.6) 18.8(3.7) 16.3 (4.2)
ss 0.078 0.006 <0.0001 <0.0001

Sw — Swimmers, C — Control, min — minimum value, max — maximum value, X — arithmetic mean, SD — standard
deviation, ss — statistical significance
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Current effect: F(1, 83)=28,887, p=,00000

Girls

3,8

3,6

34

3,2

3,0

psi

2,8

2,6

24

2,2

2,0 L

E group
Sw

= E group
C

Fig 5. Changes of Handgrip Strength Test (static strength) results in the Swimmers (Sw) and Control (C) groups

Current effect:: F(1, 83)=3,0694, p=,08347

Girls

22 T

2C

18

16

14

Number of sit-ups

12

10

E group
Sw

= E group
C

Fig 6. Changes of Sit-Up Test (torso strength) results in the Swimmers (Sw) and Control (C) groups

Bent Arm Hang Test — functional strength

Swimmers group displayed statistically significantly
better results in Examination I and II in terms of bent
arm hang. Examination II proved statistically significant
improvement of results in both groups (Sw, C) in
comparison with Examination I (Table 8). In Swimming

Group, it was in average 3.6s, while in control group: 1.9s
(p=0.0001) (Fig. 7).

10 x 5m Shuttle Run Test — agility run

In Examination I, average results of Shuttle Run
were statistically insignificantly better in Swimmers
group, while in Examination II statistical difference was
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Table 8. Descriptive characteristics of Bent Arm Hang Test (functional strength) results in the Swimmers (Sw) group
and Control (C) group

.. L. Examination | vs.
Distribution Examination | Examination Il

Examination Il
type
Sw (seconds) C(seconds) Sw (seconds) C(seconds) Sw C
n 36 49 36 49
min - max 1.4-21.1 0.9-20.0 4.9-23.1 3.6-22.2
Girls mean 9.2 6.4 13.4 7.7
X (sD) 9.2(4.2) 6.6 (4.1) 12.8(3.8) 8.5 (3.7)
ss 0.004 <0.0001 <0.0001 <0.0001

Sw — Swimmers, C — Control, min — minimum value, max — maximum value, X — arithmetic mean, SD — standard
deviation, ss — statistical significance

Current effect: F(1, 83)=16,671, p=,00010

Girls
18
1€
14 |
4 12
c
o
[5)
Q -
0 wn
1c
. .
6
1 =& arow
Sw
4 . . = aroup
I I e

Fig 7. Changes of Bent Arm Hang Test (functional strength) results in the Swimmers (Sw) group and Control (C) group

Table 9. Descriptive characteristics of 10 x 5m Shuttle Run Test (agility run) results in the Swimmers (Sw) group and
Control (C) group

Examination | vs.

Distribution Examination | Examination Il Examination I
type
Sw (seconds) C (seconds) Sw (seconds) C(seconds) Sw C
n 36 49 36 49
min - max 20.7-37.4 23.0-34.6 19.2-35.9 21.2-32.5
Girls mean 26.1 27.2 23.5 25.1
X (SD) 26.7 (3.4) 27.8(3.0) 24.0(3.0) 25.8 (2.7)
ss 0.097 0.006 <0.0001 <0.0001

Sw — Swimmers, C — Control, min — minimum value, max — maximum value, X — arithmetic mean, SD — standard
deviation, ss — statistical significance
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Fig 8. Changes of 10 x 5m Shuttle Run Test (agility run) results in the Swimmers (Sw) group and Control (C) group

significant. Examination II proved statistically significant
improvement of results in both groups (Sw, C) in
comparison with Examination I (Table 9). In Swimmers
group, it was in average 2.7s, while in Control group it
was 2.0s (p=0.036) (Fig. 8).

Discussion

The research revealed changes in both groups (Sw,
C) in terms of all eight tests. Examination II proved
statistically significant improvement of results in both
groups (Sw, C) in comparison with Examination I.
Changes between Examination I and Examination II
results were most visible in Swimmers groups in terms
of balance, agility, static strength, functional strength
and agility run. Changes between Examination I and
Examination II were similar in both groups (Sw, C) in
terms of speed of limb movement, explosive strength and
torso strength.

The analysis of statistical data from the EUROFIT Test
Battery conducted by the author of this paper proved that
increased number of training hours resulted in enhanced
motor skills of girls who started their swimming trainings.
Other authors’ research [Pietrusik 1981, Dziedziczak,
Witkowski 1998] also indicated positive correlation
between increased number of sports hours/trainings and
motor skills of children who trained swimming.

Pietrusik’s research [1981] confirmed that girls in
swimming groups displayed significant improvements of
final results of all physical ability tests (ICSPFT). There
were no significant improvements of the examined motor
skills (motor qualities) of subjects in control groups. It
should be noted that initial stage of school education is
the period of significant development of all motor skills
[Osinski 2011], and it was confirmed by Denisiuk,
Milcerowa’s [1969] research, conducted in the 1960s.

As for this study, Swimmers group did not attain
better dynamics of changes in all tests than the peers
from Control group (i.e. speed of upper limb movement,
agility, explosive strength, torso strength, agility run). It
may be explained by specificity of swimming trainings: it
was conducted at swimming pool, not at the gym, where
strength of young swimmers could be increased more
noticeably.

Progressive changes of subjects’ motor skills are
positive phenomenon in the physical development of
a child. During both Examinations (I and II) subjects
attended elementary school 1 grade, i.e. the first grade
of junior school age [Osinski 2011]. School authorities,
Physical Education teachers and Integrated Education
teachers at Elementary Schools no. 51, 55, 56 and 62 in
Szczecin (attended by the subjects from both groups: Sw
and C) facilitated development of motor skills by their
didactic, sports and recreational activities. Diversified
motor and recreational activities provided during PE
classes might have significantly influenced the EUROFIT
Test results.

During both Examinations (I and II) subjects were
1st-graders, therefore their physical condition was at
junior school age level, which lasts until puberty (age
of 10-12) [Osinski 2011]. During this period, especially
when children begin their school education, they must
conform to certain requirements, school duties and new
environment [Osinski 2011]. According to Przeweda
[1981, p. 164] children demonstrate great ‘need to
blow off steam by physical activity, to satisfy their
great «hunger for activity».” Schools (their sports and
recreational infrastructure), Physical Education teachers,
Integrated (junior age) education teachers influence the
quality of motor skills’ training. Therefore, Physical
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Education teacher plays significant role in the process of
rising generation’s physical development. Participation in
organized, regular sports classes results in development
of children’s motor (physical) skills [Torrance et al. 2007,
Chalcarz et al. 2008 Wilk, Eider 2014].

In the remaining motor skill tests (speed of upper
limb movement, explosive strength, torso strength)
differences in results between Examination I and Ex-
amination II were similar in both groups (Swimmers
and Control group) (Fig. 2, 4, 6).

Conclusions Progressive changes of subjects’ motor skills are

1. Examination II proved statistically significant im- positive phenomenon in physical development of a
provement of results in both groups (Swimmers, child.

Control) in comparison with Examination I. Swimming training resulted significantly in positive

2. Comparative analysis of both groups’ motor skills changes in terms of motor skills of subject who were

confirmed that the dynamic of changes between Ex-
aminations I and II was greater in swimming subjects
in five tests (general balance, agility, static strength,
functional strength, agility run) (Fig. 1, 3, 5, 7, 8).

at initial stage of swimming trainings, compared
with their non-training peers.

Participation in organized, regular sports classes re-
sults in development of children’s motor (physical)

skills.
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