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ABSTRACT

An integral part of teaching and assessment in physical education in Bulgarian
schools is the development of motor qualities. Identifying the specific characteristics
of how these qualities manifest is fundamental to the correct selection of methods
and tools for their development, taking into account age, gendet, and individual
differences. In addition, understanding their current state also supports the process
of forming criteria for their evaluation. Based on these principles, the goal of this
report is to reveal the specifics in the manifestation of the motor qualities of explosive
strength and agility in pupils aged 7-10.

The study was conducted as part of the mandatory assessment in ,,Physical Educa-
tion and Sport® over four consecutive school years. At the beginning of the experi-
ment, 20 pupils were tested, but due to some leaving or transferring, by the end of the
experimental period of the group consisted of 11 pupils, forming a single class. The
pupils were tested at the beginning and end of each school year using the following
tests: standing long jump, throwing a 1 kg medicine ball, and the T-test. The results
were subjected to variation and comparative statistical analysis.

The results of the study show irregular changes in the dynamics of the development
of the motor qualities under consideration. These changes can be considered insignif-
icant, given the known sensitivity of this age group in terms of motor development.
In conclusion, it is important to emphasize the need for systematic and purposeful
work on the development of these motor qualities in primary school pupils, which
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would lead to more significant changes in their developmental dynamics.
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INTRODUCTION

Haywood and Getchell (2001, 2025) view motor
development as a continuous process of changes in
human movement, corresponding to age and influ-
enced by the individual's developmental environ-
ment. In its essence, motor development is a com-
plex and dynamic process, whose progression is
determined not only by environmental conditions
but also by the natural biological development of the
individual and their unique characteristics, many of
which are genetically predetermined. Moreover, a
child’s motor development serves as a foundation
for other domains of development, such as cogni-
tive and social, and is even considered a prerequi-
site for academic achievement. Similar conclusions
have been reached by researchers studying children
and school-aged populations from various perspec-
tives, including Piek et al. (2012), Cameron et al.
(2016), Katagiri et al. (2021), and Tsvetkova (2020).
One of the main environmental factors determin-
ing the dynamics of motor development during
adolescence is the amount and frequency of phys-
ical activity. The modern lifestyle of childhood

and school-age pupils leads to a reduction in daily
physical activity. This provides the basis for Fer-
nandez-Jimenez et al. (2018) to conclude that adult
behavior stems from the environment experienced
during childhood and that habits formed in the
early years are often retained into adulthood. In
this context, Mihaylov & Dimitrova (2023) point
out that a leading factor in the emergence of so-
cially significant diseases in adulthood is physical
inactivity during childhood and adolescence.

There is substantial evidence that engaging in the
recommended amount of daily physical activity is
beneficial for children and adolescents. According
to Alvarez-Pitti et al. (2020), such activity contrib-
utes to improvements in physical and mental health,
sleep quality, brain development, bone health, as
well as social, psychological, and cognitive well-be-
ing. At the same time, there is growing evidence of
significantly low levels of physical activity among
children and adolescents. (Guthold et al., 2020) re-
port that over 80% of school-aged children globally
do not meet the recommended daily levels of phys-
ical activity. Studies conducted in Bulgaria by the
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NCPHA (2018) and the WHO (2013) indicate that
fewer than 30% of Bulgarian pupils in primary and
lower secondary school meet the WHO guideline
of 60 minutes of daily physical activity. According
to Mihaylov and Dimitrova (2023), this figure in-
creases to around 50% in upper secondary school
pupils. In this context, they emphasize that physi-
cal inactivity during childhood and adolescence is
a leading factor contributing to the development of
socially significant diseases in adulthood.

Aim and Objectives
The findings and arguments presented by the au-
thors prompted us to examine the dynamics of mo-
tor skill development in primary school pupils aged
between 7 and 10 years. Based on this, the aim of
the present report is to explore the specific charac-
teristics of the manifestation of motor abilities, ex-
plosive strength, and agility in pupils aged 7 to 10.
To achieve this objective, the following main tasks
were set:

1. Conduct a literature review on the topic.

2. Implement testing procedures with the same

group of pupils over a four-year period.
3. Process and analyze the collected data.

METHODOLOGY

The study was conducted as part of the mandato-
ry assessment in the subject “Physical Education
and Sport” over four consecutive academic years.
Pupils are informed about the testing procedure at
the beginning of each school year. At the beginning
of the experiment, 20 pupils were tested. However,
due to student transfers to other schools, the final
sample consisted of 11 pupils from a single class.
The pupils were tested at the beginning and end
of each academic year by the physical education

teacher, using the following tests: Standing Long
Jump, 1 kg Ball Throw, and the T-test. The testing
procedures were carried out in accordance with
the requirements established by the Ministry of
Education and Science, as outlined in Ordinance
No. 11 of September 1, 2016, on the assessment of
student learning outcomes, and the System for As-
sessing the Physical Fitness of Students developed
by Miladinov et al. (2019). Both documents define
the mandatory nature of these assessments for ev-
ery student, and pupils are informed about them
at the beginning of each school year. Compliance
with the requirements of both documents proves
adherence to ethical standards. As part of the pre-
liminary study, we examined the presence of sta-
tistically significant differences between the perfor-
mance of boys and girls. No such differences were
identified. To avoid further overloading the present
work, these results are not presented, and the data
for boys and girls were analyzed jointly.

The results were subjected to descriptive statistics
and two hypothesis testing methods. The paramet-
ric Student’s t-test was applied to reveal the specifics
of changes between each pair of ages, and repeated
measures analysis of variance (RM ANOVA) was
used to examine the effect of age-related changes.
Statistical data processing was performed using the
IBM SPSS software, v. 23.

RESULTS

The analysis and interpretation of the data from the
conducted study are carried out separately for each
of the three tests. Considering the sample size, results
for both genders will be processed together. Table 1
and Figure 1 presents the results of the variation and
variance analysis for the Standing Long Jump test.

Table 1. Descriptive statistics and RM ANOVA of the test “Standing Long Jump”

Indicator N R X min X max Mean SD V% As Ex
Iclass_1 11 38.00 92.00 130.00 106.63 11.21 10.51 0.58 0.51
Iclass 2 11 54.00 96.00 150.00 122.36 14.79 12.08 0.01 0.33
II class _1 11 70.00 82.00 152.00 120.18 21.43 17.83 -0.25 -0.32
Il class 2 11 60.00 95.00 155.00 123.72 19.39 15.67 0.14 -1.03
III class _1 11 60.00 100.00 160.00 132.00 18.84 14.27 -0.36 -0.68
III class 2 11 89.00 77.00 166.00 120.00 27.39 22.82 -0.11 -0.41
IV class 2 11 67.00 115.00 182.00 138.72 22.02 15.87 0.92 -0.11
F 9.938
P(F) 100
eta’ 0.498

The results presented in Table 1 illustrate the values
of individual indicators from the variation analy-
sis. Of particular importance for the study are the

coeflicients of variation (V%), skewness (As), and
kurtosis (Ex), as well as the dynamics of changes in
the mean values, which will be discussed further in
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the analysis. The skewness and kurtosis coefficients
shown in the table, with a few exceptions, indicate a
normal distribution of values, which in turn allows
us to apply parametric tests for hypothesis testing
in subsequent analyses. Regarding the coeflicient of
variation, there is a clear trend of increasing val-
ues with age among the subjects. Practically, this
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indicates a growing individual differentiation in
explosive lower limb strength between ages 7 and
10. Additionally, a negative skewness coefficient
was observed in three of the measurements. This
provides a basis to suggest that the 8 and 9-year-old
subjects exhibit an underdeveloped reserve con-
cerning the motor quality under study.

138,72
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Figure 1. Average achievements, differences, and guarantee probability of the test ,,Standing Long Jump*“

The above statement is further supported by the
data presented in Table 2 an uneven dynamic in
the changes of the pupils’ average performance is
observed, with a total increase of 32.09 cm over the
entire period, supported by a significance level of
P(F) = 100%. The high partial eta squared value
of 0.498 provides strong evidence of the substan-
tial impact of age-related changes on explosive
lower limb strength. Comparing the initial and fi-
nal data for each grade allows for a more detailed
description of the dynamics of explosive strength
development in the studied group of pupils over
the research period. In the first grade, a 15.53 cm
increase was recorded, supported by a significance
level of P(t) = 100%. In the second year, a decrease

Table 2. Descriptive statistics and RM ANOVA of the

of over 3 cm was observed, but it did not reach the
necessary significance level. However, the decline
in average performance in the third grade was
more pronounced, at 12 c¢cm, with a significance
level of P(t) = 97.7%. The greatest increase was ob-
served between the end of the third and the end
of the fourth grade, with an improvement of 18.72
cm and a corresponding significance level of P(t) =
100%. This represents a relative increase of 15.16%
over the one-year period between ages 9 and 10.

Overall, regarding the explosive strength of the
lower limbs in the studied group, the period be-
tween ages 7 and 10 can be characterized as one of
dynamic changes, without a clearly defined trend of
continuous increase between individual age points.

test ,1 kg Ball Throw*

Indicator N R X min X max Mean SD V% As Ex
Iclass_1 11 200.00 150.00 350.00 268.63 69.53 25.88 -0.36 -1.14
Iclass 2 11 225.00 195.00 420.00 329.54 66.68 20.23 -0.90 0.29
Il class 1 11 250.00 180.00 430.00 328.63 69.03 21.00 -0.98 1.23
II class 2 11 165.00 285.00 450.00 377.27 59.09 15.66 -0.30 -1.14
III class _1 11 400.00 220.00 620.00 431.81 117.77 27.27 0.13 0.003
III class 2 11 390.00 140.00 530.00 379.09 119.87 31.62 -0.90 0.04
IV class 2 11 285.00 300.00 585.00 482.27 103.01 21.35 -0.83 -0.62
F 14.523
P(F) 100
eta’ 0.592
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The results of the 1 kg Ball Throw test, which pro-
vides information on the explosive strength of the
upper limbs, are presented in Table 2 and Figure
2. Like the previous test, we observe coefficient of
variation (V%) values above 12%, indicating het-
erogeneity within the studied group. The skew-
ness and kurtosis coeflicients indicate a normal
distribution of the data. However, unlike the test
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assessing explosive strength of the lower limbs, the
skewness coefficient here, with only one exception,
is negative, suggesting that the performances of the
tested individuals fall below the mean. This gives us
grounds to assert that the explosive strength of the
upper limbs in the pupils studied is insufficiently
developed, and target intervention is necessary to
improve this motor quality.

48227
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Figure 2. Average achievements, differences, and guarantee probability of the test ,,1 kg Ball Throw*

Tracking the dynamics of changes, we note that,
like the previously discussed test, there is no clear
trend of improvement in results. The total increase
over the entire period is 159.64 cm, representing
a relative increase of 100%, supported by a signif-
icance level of P(F) = 100%. Considering the eta
squared coefficient value of 0.592, we can fully at-
tribute this increase to age-related changes and the
physical education teacher’s work.

To reveal the dynamics of these changes over the
period, we calculated the Student’s t-test values

for paired samples. Between the first and second
grades, increases of 60.91 cm and 48.64 cm, respec-
tively, were observed, both of which are statistically
significant, given that the confidence levels in both
cases exceed 99%. However, no such significance
was found for the decrease in performance of 52.42
cm in the third grade. An increase in performance
of 27.21%, with an absolute value of 103.18 cm, was
observed between the end of the third and the end
of the fourth grade.

Table 3. Descriptive statistics and RM ANOVA of the test ,,T-test"

Indicator N R Xmin X max Mean SD V% As Ex
Iclass 1 11 4.09 15.66 19.75 18.23 1.64 8.99 -0.58 -1.53
Iclass 2 11 5.90 15.32 21.22 17.58 1.83 10.40 0.99 0.25
I class 1 11 6.61 15.21 21.82 17.95 1.97 10.97 0.62 0.05
II class 2 11 5.80 14.33 20.13 17.00 1.59 9.35 0.34 0.43
III class _1 11 5.72 13.14 18.86 16.55 1.67 10.09 -0.96 0.46
III class 2 11 5.70 12.39 18.09 15.89 1.73 10.88 -0.71 -0.15
IV class 2 11 5.33 13.87 19.20 16.89 1.61 9.53 -0.57 -0.41

F 6.054

P(F) 96.6

eta’® 0.377

The results of the examined pupils on the T-test,
presented in Table 3, and Figure 3 show a continu-
ous improvement trend over the studied 4-year pe-

riod. Unlike the two previously discussed tests, here
we observe coefficient of variation values ranging
between 8.99% and 10.97%, indicating high homo-
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geneity of individual pupils’ performances within
the group. The skewness and kurtosis coeflicients
indicate a normal distribution. Considering the
specifics of scoring in this test, it is important to

18,23
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note that, given the positive skewness coeflicients
at the end of first and entire second grade, there is
a significant reserve concerning the motor quality
of agility.
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Figure 3. Average achievements, differences and guarantee probability of the test “Standing Long Jump”

The data from the analysis of variance indicates a
statistically significant improvement in the average
performance of the examined pupils over the stud-
ied period, with a large age effect reflected by an
eta squared value of 0.377. Unlike the tests measur-
ing explosive strength, here we observe continuous
improvement in average performance throughout
the entire period. However, applying the Student’s
t-test for paired samples, we found that the only
statistically significant difference occurs in the in-
crease of average performance between the end of
third grade and the end of fourth grade. This im-
provement of 1 second, or 5.92%, is confirmed by a
confidence level of P(t) = 97.5%.

DISCUSSION

Similar to the analysis of the results obtained, we
will apply the same approach in the discussion, ad-
dressing the results test by test, beginning with the
Standing Long Jump test. Regarding the measure-
ment and assessment of individual motor abilities,
this test is one of the most objectively validated in
practice. This assertion is supported by authors such
as Castro-Pifiero et al. (2010), Artero et al. (2012),
Ramirez-Vélez et al. (2017. The results of our study
first indicate that between the ages of 7 and 10, the
explosive strength of the lower limbs undergoes
continuous changes. However, the curve of these
changes does not show a clear trend of improve-
ment; rather, it has a wave-like character. Statistically
significant positive changes are evident at ages 7, 8,

and 10, while around age 9, there is a decline in aver-
age performance, which is statistically insignificant.
This contradicts findings reported by authors such
as Yanev et al. (1965, 1982), Slanchev et al. (1992),
Nacheva et al. (2002), and Thomas et al. (2020), who
observed continuous positive changes in explosive
strength of the lower limbs between the ages of 7
and 10. Considering the specifics of the work with
the studied group of pupils, we attribute these dif-
ferences to two factors. The first is undoubtedly the
dynamics of age-related development and anatom-
ical-physiological changes, which are very intense
between 7 and 10 years of age. The second factor is
related to the physical education lessons, specifical-
ly the lack of a specialist teacher in the second and
third grades, which significantly delays the motor
development of the pupils under study.

A similar delay is observed in the performance of
children in the “1 kg Ball Throw” test, where we
notice the exact same development dynamics of the
motor quality explosive strength, but manifested in
the upper limbs. The presence of negative skew-
ness values and high percentage values of the co-
efficient of variation in both tests measuring explo-
sive strength leads us to conclude that the studied
pupils possess a significant reserve regarding the
motor quality of explosive strength. This reserve
should be developed through individually dosed
and targeted interventions within the physical edu-
cation curriculum.

The average performance of the pupils in the
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“T-test,” which provides information on the motor
quality of agility, shows continuous improvement
on an annual basis. Considering that the pupils
do not engage in targeted sports or physical activ-
ities outside of their physical education classes, it
is necessary to acknowledge the negative impact of
the three-month summer vacation on the manifes-
tation of this motor quality. At the same time, the
positive values of the skewness coefficient indicate
a significant reserve regarding the motor quality of
agility.

CONCLUSION

Analyzing and discussing the results of the con-
ducted study, we can summarize that the period
between 7 and 10 years of age is crucial regarding
changes in both explosive strength of the lower
and upper limbs, as well as agility in the examined
group. The revealed changes are more pronounced
for the motor quality of explosive strength, with
a relative increase of 30% in the manifestation of
this quality in the lower limbs and 79% in the up-
per limbs. Regarding agility, the relative increase is
only 7.93%. The observed levels of improvement in
the motor qualities studied are supported by the re-
quired significance levels and result from two main
factors. The first and most influential factor is the
biological age of the subjects, as the anatomical and
functional changes occurring in the child’s body
largely determine the changes in motor qualities.
The second factor, which we derive based on con-
ducted observations and taking into account the
fact that the pupils who are studied do not partici-
pate in organized physical activities, is the physical
education teacher and the impact of their instruc-
tion during lessons.
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