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Abstract

The purpose of study is to determine the effectiveness of the influence of strength fitness on the development of motor

abilities of high school students.

Materials and methods. The study was conducted on the basis of secondary school No. 55 Kharkiv in several stages.
During the study, two groups were created: experimental and control. The control and experimental groups included
10 boys of 10 grade each. In the control group, lessons were held on the module “Gymnastics” according to the
thematic plan. And in the experimental group the lessons content included: strength fitness, stretching exercises and
aerobic combinations. Special attention was paid to the preparation of muscles for performing the exercises of the main
part of the lesson - strength training. Research methods: study, synthesis and comparative analysis of literature and
other sources on the research issue; observation; questionnaires, diagnosis of well-being, activity, mood according to
the WAM method, testing of motor readiness, methods of mathematical statistics.

Results. According to the study results, in the experimental group was found a probable improvement in the state

of activity by 11.3 points (p<0.01) and mood by 12.7 points (p<0.01). This indicates the positive impact of strength
fitness exercises, modern music accompaniment and the corresponding load on these indicators. In the control group
under the program of the variable module “Gymnastics” we observed an improvement in strength abilities such as
flexion and extension of the arms in the abutment position by 3.8 (p<0.05). Indicators of motor abilities of students in
the experimental group at the end of the trial had probable shifts towards improvement: shuttle run 4x9 m by 0.9 sec.
(p<0.01), flexion and extension of the arms in the abutment position by 3.9 times (p<0.05), flexion and extension of the
arms in suspension by 1.5 times (p<0.05), bent suspension by 7.4 sec. (p<0.001), jump in length from the place by 7.4

cm (p<0.05), flexibility (torso inclination) by 3.1 cm (p<0.001).

Conclusions. The use of recreational fitness in physical education classes in high school students not only contributes
to an increase in the level of motor abilities, but also improves the emotional state of students. Through a combination
of physical education, aerobic exercise, stretching, strength fitness, breathing exercises, visualization, high school
students noted an improvement in well-being, mood, and activity.
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Introduction

The current problem remains a decrease in motor ac-
tivity and interest in physical education classes at school.
This is determined in the observations and research of the
leading scientists (Krutsevych, & Chervotoka, 2019; Khu-
dolii et al., 2019; Bahinska, 2015). The study of the authors
Moskalenko and Torbanyuk (2019) found that a significant
number of schoolchildren have harmful habits (smoking,
alcohol, drugs). All this leads to a decrease in the indicators
of physical, mental, and social health of children in Ukraine.
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Modern society requires the system of higher pedagogi-
cal education to train teachers who are ready to innovatively
approach physical education lessons (Babiy, 2017; Tulaidan
& Shelekhova, 2021).

There is a constant search for modern approaches to con-
ducting physical education classes in secondary and higher
education institutions (Sermeev et al., 2016; Kravchuk et al.,
2017; Dubynska et al., 2021). Scientists study the dynamics of
changes in the indicators of motor abilities according to the
age of students and planned load (Marchenko & Kovalenko,
2020; Petrov et al., 2020; Sanzharova et al., 2019).

According to modern scientists Kravchuk and Kurochka
(2013), Sinitsa and Lytovchenko (2022) fitness has become
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one of the popular areas of physical culture and health tech-
nologies, which are used in physical education classes among
different segments of the population. The study of new forms
of recreational fitness classes, the structure and content of
classes is devoted to the scientific works of the authors Du-
binska et al. (2019), Litvin et al. (2020).

In the scientific works of Lithus (2017), Moroz and
Mykytyuk (2019), Golenkova et al. (2021), the positive im-
pact of fitness classes on the indicators of physical develop-
ment of a person, improvement of the functional state of the
body of those engaged in the study of the structure, content
of activities of various types of fitness were proved.

The issue of the influence of recreational fitness on the
indicators of motor abilities of students in secondary educa-
tion requires more detailed study, which contributed to the
choice of the research topic.

The purpose of study is to determine the effectiveness of
the influence of strength fitness on the development of motor
abilities of high school students.

Materials and methods

Study participants

The study was conducted on the basis of secondary
school No. 55 of Kharkiv in the period from October 2021
to September 2022. During the study, two groups were creat-
ed: experimental and control. The control and experimental
group included 10 boys of the 10th grade, who set themselves
the goal of increasing the level of physical fitness, recovery,
acquisition of strength and endurance. Study participants
and their parents were warned about participation in the
experiment and gave their consent.

Organization of the study

Research methods: study, synthesis and comparative anal-
ysis of literature and other sources on the topic of research;
observation; questionnaires, diagnosis of well-being, activity,
mood according to the WAM method, testing of motor readi-
ness, methods of mathematical statistics.

The study was conducted in several stages.

The first stage involved the study and analysis of sci-
entific literature, analysis of regulatory documents on the
organization of physical education in school and other ma-
terials. We offered to take part in the trial to 10 high school
boys, received consent from their parents and through a
questionnaire selected types of fitness and wellness programs
for physical education lessons. At this stage, the participants
of the trial were surveyed to determine the level of interest
in recreational fitness classes in physical education classes
at school. According to the survey (questionnaire) for the
experimental group, a thematic plan was developed, and the
content was selected for lessons from the chosen direction of
“strength fitness”. The lessons also used elements of aerobics
in the preparatory part and stretching in the preparatory and
final part of the lesson.

In the control and experimental groups, physical educa-
tion lessons were held 3 times a week for 45 minutes. In the
control group, lessons were held in accordance with the the-
matic plan for the “Gymnastics” module. And in the experi-
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mental group the lessons included: strength fitness, stretching
exercises and aerobic combinations. And in the experimental
group the lessons content included: strength fitness, stretch-
ing exercises and aerobic combinations. Strength programs
in the experimental group included a set of strength exercises
for all muscle groups:

without weights;

with stuffed balls;

with rubber band;

circular training;

exercises in pairs;

The second stage was devoted to generalizing, com-
paring, and processing the obtained data using methods of
mathematical statistics, studying and investigation of the ef-
fects of recreational fitness classes on the motor abilities of
high school students, formulating conclusions.

Statistical analysis

The statistical analysis application SPSS 20 was used to
analyze the results of the study. Elementary statistics, t-test
for paired and independent comparisons were calculated.

The study protocol was approved by the University Ethics
Committee. In addition, children and their parents or legal
guardians were fully informed about all the features of the
study, and a signed informed consent document was received
from all parents.

Results

Preliminary testing of students revealed an average level
of physical fitness of the studied control and experimental
groups. For the experimental group, a thematic plan for
strength fitness classes was developed. The structure of each
lesson consisted of three parts:

Preparatory part (aerobic exercises, stretching exercises
— prestretching).

The main part consisted of five sets of strength train-
ing exercises, which were carried out consistently depending
on the complexity of the exercises and the level of physical
activity.

The final part (stretching exercises — deep stretching,
meditation, visualization, breathing exercises).

Exercises for each lesson were selected considering the
level of physical fitness of high school students.

At the beginning and at the end of the study, a question-
naire for the WAM test (well-being, activity, mood) was car-
ried out to diagnose the prompt assessment of well-being,
activity, and mood among the subjects of the control and
experimental groups. At the beginning of the study, in the
control and experimental group, we observed average as-
sessments of the psycho-emotional state of students, namely
well-being, activity and mood. This indicates that the stu-
dents were not tired and were ready for a physical education
lesson. And the data obtained in both groups did not differ
statistically from each other (Table 1).

At the end of the trial, a repeated questionnaire was car-
ried out, which revealed certain changes in the scores ac-
cording to the WAM tests, both in the control and in the ex-
perimental group. Students who were engaged in gymnastics
classes stated improvement of their psycho-emotional states.
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Table 1. WAM test indicators of the control (n=10) and the experimental group (n=10) at the beginning of the trial

N bl Ao :
Wellbeing, points 39.9+1.94 379+ 1.94 0.6 >0.05
Activity, points 39.7 £ 1.84 36.6 £2.12 1.1 >0.05
Mood, points 43.3+3.60 41.8 +2.68 0.3 >0.05

As aresult, we obtained an improvement in the assessment of
well-being by 1.6 (p>0.05), mood - by 0.3 (p>0.05), activity
- by 3.6 (p>0.05), but their increase is statistically unreliable
(Table 2).

Table 2. The WAM test indicators of the test subjects of the
control group at the beginning and end of the trial (n=10)

Indicators Before After t P
Wellbeing, points  39.9+1.94  41.5+2.07 0.6 >0.05
Activity, points 39.7+1.84 433 +£2.04 1.3 >0.05
Mood, points 43.3 £ 3.60 43.6 £2.59 0.1 >0.05

At the same time, the experimental group showed a likely
improvement in the state of activity by 11.3 (p<0.01), and
mood by 12.7 (p<0.01). This indicates the positive impact of
strength fitness exercises, modern musical accompaniment,
and the corresponding load on these indicators (Table 3).

Table 3. The WAM test indicators of subjects from the
experimental group at the beginning and end of the trial (n=10)

Indicators Before After t P
Wellbeing, points  37.9 £2.63 41.7+283 1.0 >0.05
Activity, points 36.6+2.12 479+2.14 3.8 <0.01
Mood, points 41.8+2.68 54.1+231 35 <0.01

When comparing the results according to the WAM test,
we obtained a probable difference in mood indicators between
the control and experimental groups (p<0.01) (Table 4).

During the study, a comparative analysis of the dynamics
of changes in the indicators of motor abilities was also car-
ried out in the experimental and control groups, as a result of
the influence of strength fitness and gymnastics, respectively.
This comparison made it possible to reveal the effectiveness
of physical education lessons using different means.

As a result of the study of the control group under the
program of the variable module “Gymnastics”, we observed
an improvement in strength abilities such as flexion and ex-
tension of the arms in the abutment at 3.8 (p<0.05), which is
probable (Table 5).

In addition, other indicators of motor abilities improved:
shuttle run 4x9 m by 0.5 sec. (p>0.05), flexion and extension
of the arms in suspension by 0.9 times (p>0.05), bent suspen-
sion by 3.7 sec. (p>0.05), a jump in length from the place
by 2.2 cm (p>0.05), flexibility (torso inclination) by 1.7 cm
(p>0.05), but these indicators are not reliable (Table 5.).

Indicators of motor abilities of students in the experi-
mental group at the end of the trial had probable shifts to-
wards improvement: shuttle run 4x9 m by 0.9 sec. (p<0.01),
flexion and extension of the arms in the abutment position
by 3.9 times (p<0.05), flexion and extension of the arms
in suspension by 1.5 (p<0.05), bent suspension by 7.4 sec.
(p<0.001), jump in length from the place by 7.4 cm (p<0.05),
flexibility (torso inclination) by 3.1 cm (p<0.001) (Table 6.).

Table 4. The WAM test indicators of the control (n=10) and experimental groups (n=10) at the end of the trial

Indicators At the end of the At the end of the . P

classes CG classes EG
Wellbeing, points 41.5+2.07 41.7 +2.83 0.1 >0.05
Activity, points 43.3+2.04 479+ 2.14 1.6 >0.05
Mood, points 43.6 +2.59 54.1 £2.31 3.0 <0.01

Table 5. Indicators of the level of development of motor abilities of the subjects from control group at baseline and end of

study (n=10)

Indicators Before After t P
1. Shuttle run 4x9 m. (sec.) 11.1+£0.17 10.6 £ 0.16 2.1 >0.05
2 iﬁfiﬁfggg’lﬁ:l& 1:;?::;?;2;“ 122+ 1.17 16.0 + 1.09 24 <0.05
> ies’;frilrllld(i’:ﬁf;;fzstflil;‘;rms n 7.4+0.63 8.3 % 0.52 1.1 >0.05
4. Bent suspension (sec.) 15.7 £ 1.60 19.4 +1.87 1.5 >0.05
5. Jump in length from place (cm) 196.2 + 1.83 198.4 +1.29 1.0 >0.05
6. Torso inclination (cm) 2.3+0.57 4.0 +£0.52 2.2 >0.05
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Table 6. Motor ability indicators of the subjects from experimental group at the beginning and end of the trial under the

programm of “Strenght Fitness” (n=10)

Indicators Before After t P
1. Shuttle run 4x9 m. (sec.) 11.4+0.14 10.5+0.16 4.3 <0.01
2 iﬁfll;r?fsoes’f:;l:l& I:lszt::sf?;i)the 103+ 0.93 142 +0.95 2.9 <0.05
3 fies’;ori gf&’::;ﬁ;‘r’z&flﬁ::)‘rms - 8.5+0.36 10.0 +0.31 3.1 <0.05
4. Bent suspension (sec.) 16.7 £ 1.01 24.1+£0.94 54 <0.001
5. Jump in length from place (cm) 194.6 £2.35 202.0 +2.01 2.4 <0.05
6. Torso inclination (cm) 2.1+0.40 52 +0.38 5.6 <0.001
Thus, the complexes of exercises of strength fitness, References

stretching, aerobic combinations were aimed at the develop-
ment of all motor abilities, and especially at the development
of strength and flexibility.

Discussion

The conducted trial suggested an improvement in a few
indicators of motor abilities, an improvement in the psycho-
emotional state of high school students. As a result of con-
ducting physical education classes in high school by means
of health-improving fitness, we observed likely shifts towards
improving the indicators of strength testing, flexibility, and
agility. At the same time, students noted an increase in mood.

We received confirmation of studies of Khudolii et al.
(2012, 2019) on the peculiarities of the development of
strength abilities in high school boys, namely the ability of
students to develop strength abilities.

The obtained data complement the results of the study
of Kravchuk et al. (2017) on the positive impact of the use of
health fitness on the development of physical abilities of high
school students.

In contrast to the studies of Dubynska et al. (2019),
which studied the influence of mental fitness on the psycho-
emotional state of high school girls, the influence of the use
of mental fitness elements on the psycho-emotional state of
high school boys was studied.

Conclusions confirmed the study of Lithus (2017) on
the effectiveness of various forms of strength fitness classes
with high school students, the need for the development of
strength abilities for the general physical fitness of young
men has been proven.

Conclusions

The use of recreational fitness in physical education
classes in high school students not only contributes to an
increase in the level of motor abilities, but also improves the
emotional state of students. Through a combination of physi-
cal education, aerobic exercise, stretching, strength fitness,
breathing exercises, visualization, high school students noted
an improvement in well-being, mood, and activity.
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Bnauns 3aHATb cnoBUM piTHECOM Ha PO3BUTOK
PyxoBuX 3A4i6HOCTEN YUYHIB cCTaplumnx Knacis

2 2ABCD

Cepriit Jepkau'45cP, Oner Xypmoriii 1ABCD

, FOmisa IomenkoBa

'XapkiBcbkuit HallioHaIbHMI Tefaroriynmit yHiBepcutet imeHi I. C. CkoBoponu
?XapkiBcbKa fiep)kaBHa akajzeMis GisuaHOI KynbTypu
ABTOpCHKNMII BRI/ A — Au3aiiH gocmipkeHHs; B — 36ip ganux; C — crataHanis; D — migroroska pykormcy; E — 36ip kowtis

Pedepar. CraTps: 6 c., 6 Tab11., 21 mxeperno.

Merta JOCTily)KeHHA [IO/IATA€ Y BU3HAYeHHA e(DeKTMBHOCTI BIVIMBY 3aHATDH CMIOBMUM (iTHECOM Ha PO3BUTOK PYXOBUX 3/[iOHOC-
Tell CTapIIOK/TaCHMKIB.

Marepianu i MeTogu. Jocnifkenns nposopmnocs Ha 6asi 3OII Ne 55 m. XapkiB y fekibka etamnis. Y Xofi ZOCTiIXeHH 610
CTBOPEHO JIBi TPYyIIN: eKCIIEPMMEHTA/IbHA Ta KOHTPO/IbHA. JI0 KOHTPO/IbHOI Ta €KCIIePMMEHTA/IbHOI PN yBijimim 1o 10 xmonuis
10 xmacy. B koHTponbHil rpymi npoBoauanch ypokn 3a mopyneM «[iMHacTuKa» 3rifHO TeMaTMYHOIO IJIaHy. A B €KCIIepUMEH-
TaJIbHII TPy IPOBOAWINCD YPOKH, O 3MICTY AKMX Oy/Iu BK/IIOYeHi: CuIOBUIT BiTHEC, BIIPaBU CTPEUIiHTy Ta aepoOHi kombiHail.
OcobnmBa yBara NpUAUIAIACS MATOTOBL M>sA3iB JO BUKOHAHH: BIIPAB OCHOBHOI YaCTVMHY YPOKY — CU/IOBOTO TpeHiHTry. MeTonn
TOCIiPKEHHA: BUBYEHHsA, CMHTE3 Ta NOPiBHAIbHMI aHaJli3 JIiTepaTypy Ta iHIIMX IpKeper 32 TEMOIO TOCTI/KEHH A; CIIOCTEPeXXEeHH;
aHKETYBaHHs, JialrHOCTMKA CaMOIIOYYTTs, aKTMBHOCTI, HACTPOI0 3a MeTofauKow CAH, TecTyBaHHS PyXOBOI IiATOTOB/IEHOCTI, Me-
TOAY MaTeMaTUIHOI CTaTUCTUKN.

Pesynprarn. 3a pesynbTaTaMy JOCTIIKeHHA Oy/I0 BUABICHO B €KCIePUMEHTa/IbHIN IPYyIl, BiporifHe IIOKpalleHHA CTaHy
akTBHOCTI Ha 11,3 6amm (p<0,01) Ta HacTpow Ha 12,7 6anis (p<0,01). [Ilo cBiguuTh IPO MO3UTUBHUIL BIUIMB BIIPAB CUIOBOTO (iT-
HeCY, Cy4aCHOI'0 MY3MYHOT'O CYIIPOBOJIY Ta BifNIOBiJHOTO HaBaHTa)KeHHA Ha IIi MOKa3HUKM. B KOHTPO/IbHII Tpymi 3a MporpaMom
BapiaTMBHOro MOAY/I0 «[IMHACTIKa» MM CIIOCTEPirany IMOKpaleHHsI CUIOBUX 3/{i0HOCTelT TaKMX SIK, 3TMHAHHS Ta PO3TMHAHHSA PYK
B ynopi nexxaun Ha 3,8 (p<0,05). IlokasHuKy pyXoBux 31i6HOCTEl YYHIB eKCIIePUMEHTAIbHOI IPYIN HAIPMUKIHII eKCIIePUMEHTY
Maiy BipOrifHi 3pylIeHH: B OiK IOKpallleHH:A: YOBHUKOBMII 6ir 4x9 M Ha 0,9 cek. (p<0,01), sSTMHAHHA Ta PO3TMHAHHA PYK B yIIopi
nexxadi Ha 3,9 pas (p<0,05), STMHAHH:A Ta POTMHAHHS PYK Y BUCi Ha 1,5 pasu (p<0,05), Byic Ha 3irHyTUX pyKax Ha 7,4cek. (p<0,001),
CTpMOOK y ZOBXIHY 3 Micus Ha 7,4cM (p<0,05), rHY4KicTb (Haxw Tyry6a) Ha 3,1cm (p<0,001).

BucHoBKM. BukopycTaHHs 03[0poBunx BupiB QiTHecy Ha ypokax Gisu4HOI KYJIbTYpHU B YUHIB CTapIINX K/IACIB CIPUSE HE
TiIBKY MiBUIIEHHIO PiBHA IOKa3HMKIB PYXOBMX 3[iOHOCTeIT, a if MIOKPAIIIOE eMOLiITHNII CTaH Y4YHIB. 3aBAAKM HOETHAHHIO Ha
ypoui Gi3ndHOI Ky/IbTypu aepoOHNX BIIPaB, CTPEUNHIY, CUIOBOTO (iTHECY, fUXaNbHMX BIIPaB, Bidyanisamuil y4Hi cTapmmx Kiacis
BiMIiTI/IM TOKPALEHHs CAMOIIOYYTTSA, HACTPOIO Ta IIiJI0OM aKTUBHOCTI.

Kiro4oBi cmoBa: cijioBa miiroToB/IeHICTh, PyXOBi 3i6HOCTI, CTapLUIOKTACHIUKIL.
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