Petkova, M., & Aleksieva, M. (2022). Retrospective analysis of physical ability to 9-year-old students. Problems of
Education in the Fourth Industrial Revolution Era. Eurgpean Scientific e-Journal, 1 (16), 38-47. Ostrava: Tuculart Edition.
ITerkosa, M., Aaexcuesa, M. (2022). PerpocnekruBeH aHaAu3 Ha (DH3HYECKA ACECIIOCOOHOCT HA 9-TOAMIITHM
yaenura. Problems of Education in the Fourth Industrial Revolution Era. European Scientific e-Journal, 1 (16), 38-47. Ostrava:
Tuculart Edition. (#a anra.)

DOI: 10.47451/ped2021-12-002

The paper will be published in Crossref, ICI Copernicus, Academic Resource Index ResearchBib, J-Gate, ISI
International Scientific Indexing, Zenodo, OpenAIRE, BASE, LORY, LUASA, ADL, eLibrary, and WebArchive

databases.

Miroslava Petkova, Associate Professor, PhD in Pedagogics, Theory and Methodology of Physical
Education Department, “St. Cyril and St. Methodius” University of Veliko Tarnovo. Veliko Tarnovo,
Bulgaria. ORCID: 0000-0001-9372-0530. Semantic Scholar: 48521708.

Milena Aleksieva, Professor, PhD in Pedagogics, Theory and Methodology of Physical Education
Department, “St. Cyril and St. Methodius” University of Veliko Tarnovo. Veliko Tarnovo, Bulgaria.
ORCID: 0000-0002-3537-3312. Semantic Scholar: 119254696.

Retrospective analysis of physical ability to 9-year-old students

Abstract: Physical capacity is not an inherent human quality. It is formed, developed and improved. It is
achieved with a systematic and well-chosen training routine, which can lead to quantitative and qualitative
changes in human capabilities when performing motor actions in a particular environment. The purpose of
the present study is to analyze the results of the studied indicators of physical performance of 9-year-old
students for a 12-year period (2007-2019). The subjects are 9-year-old students, distributed in equal numbers
— 50 in four groups, subjected to testing every 4 years during the school years 2007,/2008, 2011/2012,
2015/2016 and 2019/2020. The sutrvey was conducted at the beginning of each school year. The following
methods atre applied to solve the problems and achieve the goal of the experiment: 1. Testing — includes 5
indicators for measuring physical capacity. 2. Mathematical-statistical methods — Vatiation, comparative and
graphical analysis are used. The results obtained from the variation analysis are presented in tabular and
graphical form. Tables 2-5 show the achievements after statistical processing of the data taken by means of
tests carrying information about the physical capacity of 9-year-old students during the 12-year period, and
Figures 1 and 2 show the variability of the studied indicators for different periods of ime. Despite that, main
conclusion of the study is that the physical capacity of 9-year-old students in 2019 is significantly improving,.
The tendency to observe a sedentary lifestyle, obesity and reduced physical activity in students is refuted by
the present experiment. With regard to the first two indicators characterizing the explosive power of the
lower and upper limbs, it can be summarized that in 2019 the average values in the test “Long jump from a
place with two legs” have significantly increased, and in the indicator “Throwing a solid ball”, the results have
significantly decreased. For the other three indicators, determining the speed, endurance and flexibility of the
surveyed students, it is found that the average values in 2019 are much better in comparison to those of the
surveyed students in preceding periods. Research shows that the four samples for the period 2007-2019 are
relatively homogeneous in all indicators of physical capacity.
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PerpocnexruBen aHasu3 Ha pu3NIECKA ACECIIOCOOHOCT HA 9-TOAUIIHA yIEHUITA

Abemparm: Prsmaeckara AeecriocoOHOCT ce Qopmupa, pasBuBa u ycbebpIueHctBa. [loctara ce cbe
CHCTEMATHYHH U AOOpe MOAOPAHN TPEHHUPOBBYHU METOAH, KOUTO MOIAT A4 AOBEAAT AO KOAHMYECTBCHU U
KAYECTBEHHU IIPOMEHH B YOBEIIKUTE Bb3MOMKHOCTH IIPH U3BBPIIBAHE HA ABUTATEAHU ACHCTBUA B KOHKPETHA
cpeaa. LleaTa Ha HACTOAIIIOTO U3CACABAHE € A2 CE AHAAUZUPAT KOHCTATUPAHUTE PE3YATATH OT H3CACABAHHTE
ITOKa3aTeAN 32 PUIUIECKA ACECITOCOOHOCT HA 9-TOANIITHU YICHHIIHN 32 12-roaurneH mepuoa ot Bpeme (2007-
2019 r.). Vuennnnre ca 9-TOAMIIHN yYeHHIN, Pa3lIPEACACHN Ha paseH Opor - 50 B wermpu rpymm,
IIOAAOJKCHH Ha TecTBaHe Ha Bcekn 4 roamnm npes yaebmmre 2007/2008, 2011/2012, 2015/2016 n
2019/2020. ITpoyuBaHETO CE MPOBEKAALIE B HAYAAOTO HA BCAKA yIeOHA TOAMHA. 32 PEIIABAHE HA 32AAUNTE
U TIOCTHTAHE Ha IICATA HA CKCIICPHMEHTA Ce IpuAaraT cAeAHuTe MetoAm: 1. TectBame — BKArouBa 5
[TOKA3aTeAd 33 M3MEpBAHE HAa (PU3HMYECKATA ACECITIOCOOHOCT. 2. MaTeMATHKO-CTATHCTHYCCKH METOAU —
Msmoassar ce BApHALIMOHEH, CPABHUTEACH U IpadpuyeH aHaAn3. PesyAaraTnTe, IOAYIEHH OT BAPHUAIIMOHHUA
AHAAMS, Ca IIPEACTaBeHN B TabAamdeH u rpacpudeH BuA. B Tabaumm or 2 A0 5 ca HOKAa3aHU [TOCTIKEHUATA
CACA CTATHCTHYECKA OOpabOTKA Ha AAHHETE, CHETH YPe3 TeCTOBe, Hocemmy HH(MOPMAIHS 34 (DH3MIECKATA
ACECIIOCOOHOCT HA 9-TOAMITHATE ydeHHIH npes 12-roaurnHns meproa, a Ha durypu 1 u 2 e moxasana
IIPOMEHAMBOCTTA HA U3CAEABAHHUTE IIOKA3ATEAN 3a PA3AHYIHH IIEPHOAH OT Bpeme. OCHOBHOTO 3aKAIOYEHHUE
OT AHAAM3A HA PE3YATATHTC €, 4¢ (DU3MYECKaTa ACECIIOCOOHOCT Ha 9-roamrrauTe yaenunu apes 2019 r.
3HAYMTECAHO Ce€ IOAODpsBa. TeHACHIIUATA, Ye ce HAOAIOAABA 3ACCAHAA HAYHH HA JKHBOT, 3ATABCTABAHE H
HAMAAEHA ABHIATEAHA AKTHBHOCT IPH YYEHHIIHTE, CE OIIPOBEPIaBa OT HACTOAmMA excrepument. Ilo
OTHOIIIEHHE Ha IIbPBUTE ABA IIOKA3ATEAS, XAPAKTEPHU3HPAINM B3PUBHATA CHAA HA AOAHUTE H IOPHHUTE
KpaHUIIN, MOKe Aa ce 00o0rn, ge mpe3 2019 . cpeAHnTE CTORHOCTH OT TeCTa ,, CKOK Ha ABAJKHHA OT MACTO
C ABa Kpaka“ ca ce YBEAHYHNAHM 3HAYHTEAHO, 4 IIPH MOKA3aTeAd ,, XBbPAAHE HA IABTHA TOIIKA™ PE3yATATHTE
3HAYHTEAHO HaMaAfBaT. 32 OCTAHAAWUTE TPH IIOKA3ATEAA, OIPEACAAIIN OBP3UHATA, U3APBKAHUBOCTTA U
I'bBKABOCTTA HA M3CACABAHHTE YIEHHUIIHU, CE YCTAHOBABA, Ye cpeaHuTe crornocru upes 2019 r. ca muoro mo-
AOOPH B CpABHEHHE C TE3H HA YIEHUIIUTE OT IPEAXOAHHTE IEPUOAH. VI3cAeABaHUATA ITOKA3BAT, Y€ YCTUPUTE
m3Baaku 3a repuosa 2007-2019 r. ca OTHOCHTEAHO XOMOIE€HHH IIO BCHYKH IIOKa3aTeAd 3a (puamdecka

AEECIIOCOOHOCT.

Koaouosu dymu: yaenunn, pusugaecko pp3unranue, GU3UIECKa ACECIIOCOOHOCT, (PU3NIECKH KAYeCTBa.
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Introduction

The development of society is characterized by a pronounced offensive strategy for mastering
nature and its subordination to human needs. At the heart of this process is the desire to minimize

the physical efforts of people (National Strategy for the Development of Physical Education and Sports in the



Republic of Bulgaria 2011-2020). The reduction of motor activity while the neuro-sensory load is
significantly increased, causes irreparable damage to the activity of autonomic and motor functions.

They most significantly affect the physical capacity of students.

In the present conditions for physical education and sports in school, along with educational,
motor, didactic and rehabilitation tasks, which as a subject it must accomplish, it is increasingly
necessary to create conditions for diversification, expansion and enrichment of resources and
methods in mastering the curriculum content tailored to the age of the trainees (Aleksieva &> Petkova,
2018:5).

In sports literature there are different interpretations of the concept of physical capacity.
Depending on the individual approach of the different authors to the problem various definitions
of the concept of its content can be traced, as well as terminological diversity of its definition —
physical fitness, physical performance, physical preparedness and more (Aleksicva, 2006:17).

Physical abilities can be called motor if they are based on the central neuro-regulatory
mechanism for movement control, and psychomotor — when it comes to distinguishing the
qualitative feature of motor action from the position of mental factors (Petkova &> Aleksieva, 2015).
In this sense, physical capacity is not an inherent human quality. It is formed, developed and
improved. It is achieved with a systematic and well-chosen training regime, which can lead to
quantitative and qualitative changes in human capabilities when performing motor actions in a
certain environment (A/kksieva, 2010:69).

According to A. Tsurova: “physical capacity is an inherent state of the human organism,
characterised with a certain level of motor response, reached as a result of a functional adaptation
to various biosocial influences. It plays a role in the physical qualities and motor skills, when
performing particular motor tasks and can be developed and mastered.” (Tsurova, 2019:9)

T. Tsankov points out that “the development of motor skills does not proceed evenly, but
instead has periods when certain motor abilities develop rapidly, followed by periods of gradual
development or stagnation. A crucial period is the phase of the sensory period when stimulation is
need in order for a result to be achieved.” (Tsankor, 2020:65)

The knowledge of the sensitive periods of the students in elementary school by the sports
pedagogues helps increase the efficiency of the educational-training process, aimed at the
development of the individual motor qualities by including appropriate means and methods (Dezer,
2018:39).

The functional and motor components relevant to the particular quality develop the most
effectively during the sensitive periods (Borukova, 2018).

These facts provoke our interest in the topic, which led to motivation for retrospective analysis
of the physical capacity of 9-year-old students who were in fourth grade in the school years
2007/2008, 2011/2012, 2015/2016 and 2019/2020 - four groups for a period of twelve yeats.

The purpose of the present study is to analyze the results of the studied indicators of physical
performance of 9-year-old students for a 12-year period (2007-2019).

The tasks arising from this goal are the following:



1. To study the sports literature and to analyze the indicators which show the physical capacity of
the students of the studied age.

2. To establish the level of the examined indicators in terms of physical capacity in 9-year-old
students.

3. To compare the established values for the four surveyed sets.

To summarize and draw conclusions from the study.

Methodology

The study subject are the indicators of physical capacity of 9-year-old students.

The study object is the training in physical education and sports at elementary school.

The subjects are 9-year-old students, distributed in equal numbers — 50 in four groups, subjected
to testing every 4 years during the school years 2007/2008, 2011/2012, 2015/2016 and 2019/2020.
The four groups are from different schools in the town of Veliko Tarnovo — the ones studied in
2007 are from “Emilian Stanev” High School, in 2011 — from “Vela Blagoeva” High School, in 2015
— from “P.R. Slaveykov” Primary School and in 2019 — from “Dimitar Blagoev” Primary School.
The survey was conducted at the beginning of each school year.

The following methods are applied to solve the problems and achieve the goal of the
experiment:
1. Testing — includes 5 indicators for measuring physical capacity (Table 1).
2. Mathematical-statistical methods — Variation, comparative and graphical analysis are used. The

obtained results were processed with a standard statistical program SPSS 21.

Results

The results obtained from the variation analysis are presented in tabular and graphical form.
Tables 2-5 show the achievements after statistical processing of the data taken by means of tests
carrying information about the physical capacity of 9-year-old students during the 12-year period,
and Figures 1 and 2 show the variability of the studied indicators for different periods of time.

The explosive force of the lower limbs is established by the indicator “Long jump from a place with
two legs”. There is a similarity in the average values of the studied groups in 2007 and 2011, as well
as those in 2015 and 2019. It turns out that for the 12-year period the 9-year-old students increased
their average values by 13.17 cm.

The values of the coefficient of variation V range between 11.41% in 2007, 10.72% in 2011,
14.30% in 2015 and between 5.28% in 2019. Therefore, all four surveyed sets are acceptably
homogeneous in terms of the explosive force of the lower limbs with a tendency to reduce variability
in 2019 (tab. 2-5 and fg. 1-2).

The explosive force of the upper limbs is examined by means of the “Throwing a solid ball” test.
The data of the average values of the studied groups show a decrease in the results on this indicator.
In the period 2007-2015 the average values are almost similar — 498.0 cm and 485.0 cm, for 2015 —
457.05 cm, and in 2019 they significantly decreased by 114.17 cm — respectively 383.83 cm.



With regard to variability, the acceptable homogeneity is preserved in the four studied groups
regarding this indicator (from 11.59% to 14.66%), which characterizes the speed-power qualities of
the students (7ab. 2-5 and fig. 1-2).

To monitor the dynamics of speed development, the test “Running 50 m” was applied (tab. 2-5
and /. 7-2). It is established that the average values of this indicator in 2007 and 2011 are similar,
then in 2015 they decreased, and in 2019 decreased significantly by — 2.13 s.

Judging by the variation V coefficient, the values of which range from 7.02% to 9.31%, the
studied groups are homogeneous with respect to this indicator.

To determine the level of endurance of 9-year-old students, the traditional test was used —
“Running 200 m” (tab. 2-5 and fig. 1-2). In 2007 and 2011 the results of the average values are
approximately the same, in 2015 they are lower — 46.53 s and in 2019, they significantly improved
by — 8.1 s.

All four groups studied are homogeneous with respect to this indicator, which is confirmed by
the values of the variation coefficients (from 9.48% to 6.29%).

The “Slope depth” indicator is informative about the state of the flexibility quality. It is well known
that flexibility is genetically determined and individual for everyone, it is relatively easy to train, but
it is also lost very quickly (Aleksieva & Petkova, 2018:80).

Tables 2-5 show that in the period from 2007 to 2011 the average value for the indicator
increased from 100.73 cm to 100.79 c¢m, in 2015 it decreased to 99.53 ¢m and in 2019 increases
significantly again, with a value of 103.90 cm. The observed samples show homogeneity in terms of
the variation coefficient of <10%, where the values vary from 8.07% to 5.42% (tab. 2-5 and fig. 1-2)
(Petkova & Aleksieva, 2015).

Discussion

Today it is even more apparent that the development ot society is characterized by pronounced
bold strategy for mastering nature and its subordination to human need. The education system is a
main factor which determines the development of the social environment and at the same time the
functioning of an education system is a consequence of the social requirements. At the heart of this
process is the desire to minimize the physical efforts of people at the expense of the factors which
influence positively the heath of the adolescents.

Despite that, main conclusion of the study is that the physical capacity of 9-year-old students
in 2019 is significantly improving. The tendency to observe a sedentary lifestyle, obesity and reduced

physical activity in students is refuted by the present experiment.

Conclusions
1. With regard to the first two indicators characterizing the explosive power of the lower and
upper limbs, it can be summarized that in 2019 the average values in the test “Long jump from
a place with two legs” have significantly increased, and in the indicator “Throwing a solid ball”,

the results have significantly decreased.



2. For the other three indicators, determining the speed, endurance and flexibility of the surveyed
students, it is found that the average values in 2019 are much better in comparison to those of
the surveyed students in preceding periods.

3. Research shows that the four samples for the period 2007-2019 are relatively homogeneous in
all indicators of physical capacity.

Recommendations
Prioritization of the development of the physical qualities of the upper and lower limb in the

elementary stage of the basic educational system.
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Appendix

Table 1. Description of the tests

Ne Indicators Measure | Accuracy of | Direction of
units measurement growth
1. Long jump from a place cm 1 +
with two legs
2 Throwing a solid ball cm 0,1 +
3 Running 50 m s 0,1 -
4. Running 200 m s 0,1 N
5 Depth of slope cm 1 +

Table 2. Results of the variational analysis of the indicators showing the physical capacity of the studied in
2007 — at the beginning

indicators X S A\
Ne name
1. | Long jump from a place with two legs (cm) 121.73 13.89 1141
2. Throwing a solid ball (cm) 498.0 0.73 14.66
3. 50 m running (s) 10.40 0.73 7.02
4. 200 m running (s) 51.27 4.32 8.43
S. Slope depth (cm) 100.73 7.18 7.13

Table 3. Results of the variational analysis of the indicators informing about the physical capacity of the
studied in 2011 — at the beginning

indicators X S A%
Ne name
1. Long jump from a place with two legs (cm) 120.71 12.94 10.72
2. " Throwing a solid ball (cm) _ 4850 | 061 | 1258
3. 50 m running (s) 10.23 0.72 7.04
4. 200 m runnin-g (s) 51.35 3.23 6.29
5. Slope depth (;m) 100.79 7.15 7.09




Table 4. Results of the variational analysis of the indicators showing the physical capacity of the studied in
2015 — at the beginning

indicators X S \Y
Ne name
1. Long jump from a place with two legs (cm) 13353 | 19.09 14.30
2. Throwing a solid ball (cm) 457.05 | 59.40 12.99
3. 50 m running (s) 1112 | 099 | 890
4. 200 m running (s) 46.53 4.41 9.48
5. Slope depth (cm) 99.53 8.03 8.07

Table 5. Results of the variational analysis of the indicators showing the physical capacity of the studied in
2019 — at the beginning

indicators X S A\
Ne name
1. Long jump from a place with two legs (cm) 134.90 7.12 5.28
2 Throwing a solid ball (cm) 383.83 44.48 11.59
3. 50 m running (s) 8.27 0.77 9.31
4. 200 m runnin-g (s) 43.17 2.94 6.81
5: Slope depth (cm) 103.90 5.63 5.42
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Figure 1. Dispersion of indicators of physical capacity at the beginning of the study
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Figure 2. Dispersion of signs of physical capacity at the beginning of the study



