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Abstract

The aim of the study was to reveal the effectiveness of combined fitness classes for primary school children, organized
considering their physical preparedness level and peculiarities of posture formation.

Materials and methods. The research involved 56 children who were 8-9 years old at the beginning of the experiment,
among them 32 girls and 24 boys. Four groups were formed: two experimental EG1 (13) and EG2 (16) and two
control CG1 (11) and CG2 (16). Participants of the experimental groups attended fitness classes, and children in the
control groups exercised only during physical education classes. The following methods were used in the study: study
and analysis of literature; analysis of video recordings of fitness programs; pedagogical testing; visual screening of
biogeometric posture profile; pedagogical experiment, and mathematical statistics.

Results. Measurement of physical ability development at the end of the experiment showed significant improvement
in groups where children attended specially organized combined fitness classes in addition to main physical education
classes at school. The most positive results of the study were changes in the level of the biogeometric posture profile

of the studied EGI. Thus, if at the beginning of the experiment in EG1 there were 2 children with low level and 11
children with medium level, at the end of the experiment 6 children had medium level and 7 children improved their

posture to high level.

Conclusions. It has been experimentally proved that for children with posture defects and low level of physical
preparedness, fitness classes should be filled mainly with low-impact strength exercises that have a corrective effect.
High-impact aerobic exercises should be included in the combined classes for children with normal posture and
organized according to the classical scheme: warm-up, aerobic peak, hitch, power block, and stretching.
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Introduction

Recently, the world has been facing challenges that have
led to a significant decrease in the level of physical activity of
children of all ages. The COVID-19 pandemic, the growing
negative impact of Internet addiction on juniors, the unsat-
isfactory organization of physical education in educational
institutions, and many other factors lead to negative conse-
quences for childrens health (Chen I, Chen C et al., 2021;
Picca, Manzoni et al., 2021).

For example, low levels of physical activity in children lead
to several health problems (Sunanto, Asmara, Himawan, & Pur-
woto, 2022; Adameék, Stefan, Marko, & Bartik, 2023). Among
the most common are the problem of obesity (Gjonbalaj, Mo-
rina, Gontarev, & Georgiev, 2022; Strotmeyer, Kehne, & Her-
rmann, 2020), and poor mental health (Andermo, Hallgren,
Nguyen, et al., 2020; Chen, Gu, Chen, & Wang, 2022). Weak, un-
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trained muscles often cause poor posture, especially in primary
school age, when children spend more time studying (Shchyrba,
2016; Lukianchuk & Tymoshenko, 2021; Spitsyn, 2016).

A decrease in physical activity inevitably causes dete-
rioration in physical preparedness. The following studies
(Nesen, 2022; Sopa & Pomohaci, 2021; Dunton, Do & Wang,
2020) confirm that children of different ages have a low level
of development of individual physical abilities and motor fit-
ness in general, caused by unfavorable factors.

One of the solutions to the problem of decreased physical
activity of children and youth may be to involve them in vari-
ous sports in their spare time (Morina, Gjonbalaj et al., 2022)
and improve the organization of physical education at school
(Kashuba, Goncharova, & Butenko, 2016; Goncharova, 2017;
Samsudin, Gani et al., 2022).

Effective means of increasing the level of physical activ-
ity, improving health and improving physical abilities are
exercises of various types of fitness, including body ballet
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(Kravchuk & Kurochka, 2013), yoga aerobics (Mykhno &
Loza, 2016) and complex fitness technologies (Kibalnyk,
2009; Stepanova, 2013). Nowadays, most health clubs offer
children’s fitness classes, but they do not always consider the
state of physical development and physical preparedness of
children when organizing classes.

The study hypothesis. The efficiency of children’s fitness
classes will increase if they are organized considering pecu-
liarities of children’s posture and physical preparedness level.

The aim of the study. To determine the effectiveness of
combined fitness classes for primary school age children,
organized considering their physical fitness level and the pe-
culiarities of posture formation.

Materials and methods

Participants of the study

The study involved 56 children who were 8-9 years old
at the beginning of the experiment, including 32 girls and 24
boys. Four groups were formed: two experimental EG1 (13)
and EG2 (16) and two control CG1 (11) and CG2 (16). Par-
ticipants of the experimental groups attended fitness classes,
and children in the control groups did physical exercises only
during physical education classes and did not attend any ad-
ditional sections or clubs.

Research methods

Study and analysis of pedagogical and scientific-method-
ical literature; analysis of video recordings of different fitness
programs; pedagogical testing; visual screening of biogeo-
metric posture profile; pedagogical experiment; methods of
mathematical statistics.

The design of the study

The study was conducted on the basis of the fitness club
“Sport life” and Kharkiv gymnasium Ne55. At the beginning
of the pedagogical experiment, the following indicators were
measured in all participants: flexibility development level,
power and speed power abilities, agility, and quickness.

To determine the development level of the abovemen-
tioned abilities, we chose the tests proposed by the physical
education curriculum for grades 1-4. These include: seated
forward bend (flexibility), lie down push-ups (strength),
standing long jump (speed and power abilities), 4x9 m shut-
tle run (agility), and 30 m run (quickness).

The posture was also assessed using a visual screening
card of the biogeometric posture profile (Kashuba etal., 2017).
According to this method, the participants posture was as-
sessed on a 33-score scale. In particular, six posture indicators
were evaluated in the sagittal plane (head and trunk position,
presence of kyphosis or lordosis, abdominal shape, position
of the hips and shins) and five in the frontal plane (position of
the shoulders, angles of the scapulae and pelvic bones, waist
triangles, foot position). For each indicator, the participant
could score a maximum of 3 scores. According to the scores
received for posture, children were divided into three levels of
biogeometric posture profile “low” - 11-16 scores, “medium”
- 17-23 scores, and “high” — 24-33 scores.
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After measuring the level of physical abilities development
and visual screening of the biogeometric posture profile, the
participants were divided into four groups. EG1 included chil-
dren who attended fitness classes and had a low and medium
level of biogeometric posture profile (6 boys and 7 girls in total).
EG2 included children with a high level of biogeometric pos-
ture profile (7 boys and 9 girls in total). The control groups were
filled in the same way. Thus, CG1 included children with vari-
ous posture disorders (6 boys and 5 girls in total) and CG2 in-
cluded children with correct posture (9 boys and 7 gils in total).

Based on the composition of the experimental groups, we
determined the main tasks of fitness classes for them, selected
appropriate means and their appropriate combination in one
and a series of classes. Thus, for the participants of EG1, we
chose mainly non- or low-impact exercises of power orien-
tation, which should help improve posture indicators. Most
exercises had to be performed from the lying and sitting posi-
tions. High-impact exercises, which create a high load on the
musculoskeletal system and could negatively affect the forma-
tion of posture of the participants, were not used in the classes.

Exercises of predominantly aerobic orientation with the
inclusion of high-impact basic exercises (hops and jumps)
were used for the participants of EG2. They were combined
with strength and stretching exercises (see Table 1).

The participants of experimental groups were trained ac-
cording to the above methodology for 3 months from February
to April 2023. After that, we measured the indicators of the level
of physical ability development and the level of the biogeometric
posture profile. The probability of the difference in the results at
the beginning and at the end of the experiment was processed
using the statistical package for social sciences (SPSS).

Results

The results of the research showed that at the beginning
of the experiment the level of physical abilities development
in the studied EG1 and CGl1 as well as EG2 and CG2 did not
differ significantly both among boys and girls (see Tables 2-5).
At the same time, indicators of participants of EG1 and CGl,
which included children with low and middle levels of biogeo-
metrical posture profile, were lower than those of participants
of EG2 and CG2, which included participants with high levels.
This was especially true for power and speed power abilities.

Testing of physical abilities of the studied children at the
beginning of the experiment also showed that according to
the indicative standards presented in the curriculum for pri-
mary school, they were in most cases at the primary and sec-
ondary levels of academic achievement of pupils of the corre-
sponding age. This was especially observed in EG1 and CG1,
which included participants with a low level of biogeometric
posture profile. Thus, at the beginning of the experiment,
there were more than 80% of such children in these groups.

Measurement of the physical abilities level at the end
of the experiment showed a significant improvement in the
groups where children, in addition to basic physical educa-
tion at school, were involved in a fitness club. However, it was
significant only for the indicators of flexibility and strength
of girls of EG2 and boys of EG1 as well as flexibility of boys
of EG2. Although the physical abilities of the control groups
improved, the level of improvement was much lower than
that of the children in the experimental groups. The data
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Table 1. Features of the organization of combined fitness classes for the studied experimental groups

EG Nel EG Ne2
(participants with a low and medium level of biogeometric pro- e ] e .
file) (participants with a low level of biogeometric profile)

The main focus of the classes

Health promotion, posture correction Improving physical and functional preparedness.
The tasks to be solved by fitness classes

1)

2)

—

Improving health.

Correction of the main indicators of posture.

Instilling the skill of correct posture.

Development and improvement of physical abilities necessary

for maintaining correct posture (mainly strength, coordination 3)

and flexibility). 4)
Means (exercises of different types of fitness) used in fitness classes

Improving health.

Increasing the level of development of physical abilities
(strength, speed, power and coordination abilities, flexibility,
agility and aerobic endurance.

Improvement of functional indicators of physical development.
Reducing excess weight.

W N
T — —

Exercises with fitballs, body ballet exercises (on the floor and at the Basic moves of classical (including high-impact) and step aerobics
bearing), Pilates, stretching, children’s yoga, rhythmic gymnastics ~ combined with dance moves (Latin aerobics, zumba, rock and roll

exercises, and non- and low-impact basic movements of classical
aerobics.

aerobics), rhythmic gymnastics exercises, strength exercises, and
stretching exercises.

Type and duration of classes

Combined classes last 40-45 minutes

Combined classes last 40-45 minutes

Class design
Preparatory: Preparatory:
- non-impact and low-impact basic movements of classical - basic movements of classical or step aerobics;
aerobics; - rhythmic gymnastics exercises;
- rhythmic gymnastics exercises; Basic:
Main: - aerobic top (basic movements of classical, step and dance

yoga in various combinations)
Final:
stretching and breathing exercises

corrective block (exercises with fitballs, body ballet, Pilates, and

aerobics in various combinations)

hitch (isolated basic aerobics exercises of medium intensity and
low impact

strength block (strength exercises in the floor and standing
position)

Final:

stretching and breathing exercises

Musical accompaniment

Depending on the part of the class, from 40 to 110 beats per minute. Depending on the part of the class, from 90 to 145 beats per minute.

The number of classes per week

3 classes per week for 40-45 minutes

3 classes per week for 40-45 minutes

obtained indicate the need for additional specially organized
fitness classes for primary school children, which will bring
their physical fitness indicators to a sufficient level.

It should be noted that the most positive results of the
study were changes in the level of the biogeometric posture
profile of the studied EGI. Thus, if at the beginning of the
experiment in EG1 there were 2 children with low level and
11 children with medium level, at the end of the experiment
6 children had medium level and 7 children improved their
posture to high level. In CG1, the posture score for some
participants also increased, but this increase was much less
than in the control group. At the same time, there were also
decreases in scores, which indicates the progression of chil-
dren’s posture disorders under the influence of negative envi-
ronmental factors and unsatisfactory organization of physi-
cal education at school.

Discussion

The results of the study confirmed our hypothesis about
increasing the effectiveness of children’s fitness classes con-
sidering the level of physical fitness and peculiarities of chil-
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dren’s posture formation. We fully confirm the definitions of
the studies (Kashuba, Goncharova & Butenko, 2016; Gon-
charova, 2017; Samsudin, Gani et al., 2022; Spitsyn, 2016)
that the aim, means, structure, and features of class organiza-
tion should meet the needs of the body and have a health-
improving and corrective effect on it.

The data obtained coincide with the results of modern sci-
entific studies (Nesen, 2022; Sopa & Pomohachi, 2021; Dunton,
Do & Wang, 2020) and show that most of the primary school
children who participated in the study had an unsatisfactory
level of basic physical abilities development. Due to a seden-
tary lifestyle and other negative factors in the organization
of children’s lives, significant violations of their posture were
found, which confirms the results of the study by Shchyrba
(2016); Lukiyanchuk & Tymoshenko (2021). Our opinion on
the expediency of saturating programs aimed at forming cor-
rect posture with strength exercises coincides with the opinion
of Spitsyn (2016); Omelchenko & Kravchuk (2011).

During organizing and conducting the study, the positive
impact of body ballet (Kravchuk & Kurochka, 2013), yoga aero-
bics (Mykhno & Loza, 2016), and other types of fitness technol-
ogies (Kibalnyk, 2009; Stepanova, 2013) on the health of chil-
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Table 2. Indicators of physical abilities development level and biogeometric posture profile of girls in experimental groups at
the beginning and at the end of the experiment
EG 1 (girls) n=7 EG 2 (girls) n=9
Ne Test name before after t p Ax before after t P Ax
X s X s X s X s

State of biogeometric
posture profile, score

2. Seated forward bend,cm 5.1 1.77 7.1 1.68 20 >0.05 -2 58 228 86 230 24 <0.05 -2.8
Lie down push ups,

18.3 2.69 220 252 25 <005 -1.7 289 237 296 207 0.6 >005 -0.7

3. R 6.3 4.03 10.6 431 1.8 >005 -4.3 7.6 324 11.8 4.02 23 <0.05 -4.2
number of times

4. Standing longjump, cm 104.7 6.73 108.3 745 09 >0.05 -3.6 107.7 6.12 111.2  5.40 1.2 >0.05 -3.6

5.  4x9 m shuttle run, s 13.8 0.43 13.6 054 0.7 >0.05 02 138 0.59 135 055 09 >0.05 0.3

6. 30mrun,s 7.2 0.45 7.1 046 04 >0.05 0.1 7.1 0.38 6.9 027 08 >0.05 0.2

Table 3. Indicators of physical abilities development level and biogeometric posture profile of girls in control groups at the
beginning and at the end of the experiment

CG 1 (girls) n=5 CG 2 (girls) n=11
Ne Test name before after t P Ax before after t p Ax
X S X s X s X s

State of biogeometric
posture profile, score

2. Seated forward bend,cm 4.6 230 5.8 1.92 0.8 >0.05 -1.2 55 1.81 5.8 1.72 0.5 >0.05 -04
Lie down push ups,

20.8 1.79 21.0 2.45 0.1 >0.05 -0.2 289 2.02 28.7 1.74 0.2 >0.05 0.2

3. . 7.2 3.11 8.0 2.65 0.4 >0.05 -0.8 8.0 2.37 9.0 2.00 1.0 >0.05 -1.0
number of times

. Standing long jump, cm 107.8 6.26 109.0 6.28 0.3 >0.05 -1.2 106.8 4.02 109.3 4.67 1.3 >0.05 -25

5. 4x9 m shuttle run, s 13.8 0.26 13.6 0.25 0.9 >0.05 0.2 138 0.41 13.7 0.32 1.0 >0.05 0.1

6. 30mrun,s 7.4 032 7.1 0.47 0.8 >0.05 0.2 7.2 041 6.9 046 1.5 >0.05 0.3

Table 4. Indicators of physical abilities development level and biogeometric posture profile of boys in experimental groups at
the beginning and at the end of the experiment
EG 1 (boys) n=6 EG 2 (boys) n=7
Ne Test name before after t P Ax before after t P Ax
X s X s X s X s

State of biogeometric
posture profile, score

2. Seated forward bend,cm 2.2 147 53 1.37 3.5 <0.02 -3.1 2.1 1.07 49 1.57 3.5 <0.01 -2.7
Lie down push ups,

20.8 1.33  24.0 200 29 <005 -32 291 1.77  30.1 1.07 12 >0.05 -1

3. . 7.8 2.14 135 2.88 3.5 <0.02 -5.7 13.3 496 16.0 473 1.0 >0.05 -2.7
number of times

. Standing long jump, cm 110.3 7.12 114.2 6.65 0.9 >0.05 -3.8 118.6 7.68 120.9 570 0.6 >0.05 -2.3

5.  4x9 m shuttle run, s 13.3 0.39 13.2 0.58 0.2 >0.05 0.1 12.8 0.54 12.7 044 0.3 >0.05 0.1

6. 30mrun,s 6.8 043 6.6 0.52 0.6 >0.05 0.2 6.6 0.45 6.5 0.39 0.3 >0.05 0.1

Table 5. Indicators of physical abilities development level and biogeometric posture profile of boys in control groups at the
beginning and at the end of the experiment
CG 1 (boys) n=6 CG 2 (boys) n=5
Ne Test name before after t P Ax before after t P Ax
X s X s X s X s

State of biogeometric
posture profile, score

2. Seated forward bend,cm 2.2 .72 3.2 147 1.0 >0.05 -1 2.8 1.30 34 1.52 0.6 >0.05 -0.6

17.7 2.73 19.0 237 0.8 >0.05 -1.3 288 3.11 28.0 346 0.3 >0.05 0.8

Lie down push ups,

3. . 9.8 3.71 10.3 3.78 0.2 >0.05 -05 13.6 3.29 15.0 255 0.7 >0.05 -1.4
number of times

. Standing long jump,cm 112.2 598 112.5 6.47 0.1 >0.05 -0.3 114.0 5.24 114.8 6.22 0.2 >0.05 -0.8

5. 4x9 m shuttle run, s 13.3 0.55 13.2 0.59 0.5 >0.05 0.1 13.1 0.55 12.9 049 0.5 >0.05 0.2

30 m run, s 6.9 046 6.7 044 04 >005 0.2 6.9 047 6.8 036 0.5 >0.05 0.2
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dren of different ages in general and the level of development
of their physical abilities and functional fitness was confirmed.

Experimentally proven improvement of primary school
children’s physical preparedness level by fitness and improve-
ment of their biogeometric posture profile confirms the in-
terconnection of physical activity, physical preparedness,
and certain health indicators (Morina, Gjonbalaj et al., 2022;
Samsudin, Gani et al., 2022).

The results of the study coincide with the results of Ivash-
chenko, Iermakov and Khudolii (2021), Kruglov and Khu-
dolii (2022), Khudolii, Golovnin and Bartik (2020) on age
and gender peculiarities of development of certain physical
abilities in primary school children and their structure.

The practical significance of this study is to determine the
content and structure of fitness classes for children with differ-
ent levels of physical preparedness, considering the peculiarities
of their posture formation. In our opinion, filling the content of
fitness classes for children with posture defects with low-impact
strength exercises will have a corrective effect and completely
eliminate the possibility of harm to the body, in contrast to the
use of high-impact aerobic exercises that create a large load on
the musculoskeletal system. Instead, the use of high-impact aer-
obic exercises will be effective in improving the level of physical
and functional fitness of children with correct posture.

Further prospects for the study are to improve the de-
veloped combined fitness programs and to test them in the
organization of classes for senior and high schoolchildren.

Conclusions

The study has shown that one of the most acute problems
of today is the decline in the level of physical activity and
physical fitness of primary school children, as well as numer-
ous postural disorders and other health problems. The analy-
sis of literature sources and practical experience in organ-
izing both school and out-of-school physical education and
sports shows insufficient consideration of the peculiarities of
children’s physical development and preparedness.

This study presents a methodology for organizing and
conducting combined fitness classes for primary school chil-
dren, considering their level of physical preparedness and
peculiarities of posture formation. It has been experimentally
proved that for children with posture defects and low level of
physical preparedness, fitness classes should be filled mainly
with low-impact strength exercises that have a corrective ef-
fect. High-impact aerobic exercises should be included in the
content of combined classes for children with normal posture
and should be organized according to the classical scheme:
warm-up, aerobic peak, hitch, power block, and stretching. It
has been experimentally proven that classes that consider the
peculiarities of children’s development can have a health and
developmental effect to a greater extent and will not harm the
body by improper selection of exercises.
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BnanB kKom6iHOBaHNX 3aHATb 3 PpiTHeECY
Ha ¢pi3NYHY NiAroToBNEHICTb Ta pOpMyBaHHA
nocTtaBun y fiTein MOJIOALLOrO WKINIbHOrO BiKy

Muxaitno IIporac'*®<P, Onpra IBamenko'*®“P, Terssna KpaBuyk

1ABCD

'XapkiBcbkuit HallioHanbHMI Tefaroriunmit yisepcutet imeHi I[.C. CkoBoponu

ABTOpCHKNMIL BRI A — Iu3aiiH gocmipkeHHs; B — 36ip ganux; C - crataHanis; D — migroroska pykormcy; E — 36ip koutis

Pedepar. Crarps: 7 c., 5 Tab11., 27 [KeperL.

Merta KOCTiTKeHHS — BUABUTU e(EeKTUBHICTb BIUIMBY KOMOIHOBaHMX 3aHATH 3 (IiTHECY I AiTell MOIOAIIOrO MIKiTbHOTO
BiKy, TOOYIOBaHNUX 3 ypaXyBaHHs;M PiBHs IXHBOI (i3M4HOI MirOTOBIEHOCTI Ta 0COOMMBOCTEl POPMYBAHHS TOCTABI.
Marepianu i MmeTogu. Y HOCTi/KeHHI B35/1M Y4acTb 56 HiTell, AKMM Ha I1I0YaTOK eKCIIepMMEHTY BUKOHanocs 8-9 pokiB, cepen,

HYX 32 pgiBunHu Ta 24 xn0n14. byno cdopmosano yoTpy rpymm: i excriepumentanbayx EI'l (13) Ta EI'2 (16) Ta ABi KOHTpONIbHI
KT'1 (11) ta KI'2 (16). HocnimpKyBaHi ekcliepuMeHTaIbHYUX IPYH BilBifyBam 3aHATTS QiTHECOM, a [iTH, IO YBIMIIIN O KOHTPOIb-
HIX IPYII 3aiiMancs GpisMYHMMM BIIpaBaMM JIMIIE IIijf 4ac YPpoKiB Gisn4aHOI KyIbTypy. Y JOCTiIKeHHI 6yIM BUKOPUCTaHI HACTYIIHI
MeTO/M: BUBYEHHs 11 aHAJI3 JiTepaTypy; aHasi3 Bifeosanucis ¢irHec mporpaM; IefarorivHe TeCTyBaHHs; BidyabHMII CKPMHIHT
6ioreoMeTpUYHOrO MpO(isio MOCTaBY; IMEJATOT YHNIT eKCIIePUMEHT; METOAY MaTeMAaTUIHOI CTATUCTUKIL.
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Pesynbratu. BumiproBaHHA piBHA PO3BUTKY (isMUHMX 37i0HOCTel HAIPUKIHI[ eKCIIEPUMEHTY IO0Kasaso iX 3HauHe MOKpa-
LIEHHA B TPYINaX, Jie JiTV JOJATKOBO O OCHOBHMX 3aHATD q)isquOIO KY/IbTYPOIO B HIKOJI BifiBiflyBa/M CelliaTbHO OpraHi3oBaHi
KOMOiHOBaHi 3aHATTA 3 piTHecy. Hait6ibll MO3UTHBHUMM pe3y/IbTaTaMM JOCTIIKEHHs CTa/i 3MiHU PiBHA CTaHy bioreoMeTpud-
Horo npodinto nmoctasu gocnimxysanux El'l. Tak, AKijo Ha moyatky excrnepumeHTy B EI'l 6y)10 2 DUTVHY 3 HU3bKMM Ta 11 gitei 3
CepefiHiM piBHEM, TO HAIIPUKIHIII BXe 6 JIiTell Ma/u CepefHill, a 7 IOKPALIVIN CBill piBEHb IIOCTaBMU IO BUCOKOTO.

BucHoBku. EKcIIepyMeHTaNbHO JOBEIEHO, 10 /LA AiTeil 3 BajaMy TOCTABY Ta HU3bKVUM piBHeM (isMYHOI MirOTOBIEHOCTI
¢iTHeC 3aHATTS MAIOTh HAIIOBHIOBATNCS [IEPEBAXKHO HUSBKOYAAPHUMI CUIOBUMI BIIPABaMI, IKi MalOTh KOPUTYIOUMil BIUIUB. [0
3MicTy KOMOIHOBAHMX 3aHSATD /IS AiTell 3 HOPMA/TbHUMM [TOKa3HUKAMMY IIOCTaBU BapTO BKIIIOYATH BUCOKOYZAPHi aepoOHi BIpaBu
Ta Oy/yBaT 3aHATTS 3a K/IACUYHOIO CXEMOIO: PO3MIHKA, aepOOHa BepIIHA, 3aMIHKA, CHJIOBUIT 6/IOK Ta CTPEITIMHL.

KnrouoBi cmoBa: aepobika, AiT¥ MOJIOAIIOrO LIKi/TbHOTO BiKY, IOCTaBa, (isuyHi 3ni6HOCTI, piTHeC.
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