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DEPENDENCIES OF SPEED ABILITIES AND PHYSICAL
DEVELOPMENT OF CHILDREN AT THE AGE OF 6 — 7 YEARS

lvan Cillik, Tomas Willwéber

Matej Bel University, Department of Physical Education and Sport, Slovak Republic

Abstract

In this article, we present the results of selected parameters of the running speed of young school
children. The aim of this research is to determine the dependence of parameters of speed abilities
and physical development of 6 — 7 year old children. The sample consisted of 67 probands (42 boys
and 25 girls) with a decimal average age of 6.72 +0.3 year. We used the test 4 x 10m shuttle run
with changes of direction for diagnostics of running speeds. We used the test of lower-limbs
frequency in 6s to find out the parameters of movement frequency. We established basic somatic
parameters: body height, body weight, BMI. All obtained results were compared with each other and
evaluated using correlation analysis. We stated that in somatic parameters high statistical
dependence was recorded (p < 0.01), which we consider as a natural developmental indicator. In the
group of girls, we recorded a slightly shorter contact time with the pad; however, a significantly longer
flight time with single stride cycles. In intrasexual comparison, we recorded statistical significant
difference in flight time and in stride frequency (p < 0.05). Boys achieved a higher stride frequency
and a shorter flight phase, so they also achieved a higher number of step cycles. In the group of
boys, we recorded statistical dependence (p < 0.01) between a running speed with changes of
direction and stride frequency.

Key words: younger school age, shuttle run, movement frequency, somatic parameters, correlation
analysis

development in children using special exercises,

Introduction but develop the speed through general training.

Movement speed is the ability to respond as
quickly as possible to a stimulus or to perform a
motion as quickly as possible with minimal
resistance [10]. Authors state that the long-term
influence of speed abilities of human movement
is a very complex issue, because speed abilities
are genetically conditioned up to 80 % [8].

Speed abilities belong to expresions of
movements that should be developed as soon as
possible. Refering to children’s preparation,
development of speed abilities along with
coordinating skills belong to an area that should
have a high priority [9].

Authors [5] consider speed abilities in
children as a basis and primarize them together
with  dexterity over all other abilities.
Furthermore, they state that we must not in any
case put emphasis on special speed

Authors [1] consider the age between six
and eight years in girls and between seven and
nine years in boys to be the first critical period in
the development of speed abilities. Authors [7]
state that speed abilities, unlike strength abilities,
depend on age rather than gender and they are
the most genetically determined.

Authors [4] state that by the age of 10 it is
recommended that children develop, in
particular, the frequency of movement, as the
best conditions for frequency development and
movement coordination are created in this given
period. [6] They add that significant sensitivity for
speed frequency begins between the 6th and 7th
year.

Methods

Children of a younger school age participated in
this research. The sample monitored consisted
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of 67 probands (42 boys and 25 girls) at the age
of 6.72 0.3 years.

Procedures

For diagnostics, we used the test 4 x 10m shuttle
run to measure running speed with changes of
direction [3]. Author [2] recommends using this
test for diagnosing a selection of talents in given
age category.

The frequency of lower Ilimbs was
diagnosed using the test of lower-limbs
frequency [13]. The time for performing the test
was 6s, due to the age of the probands. We used
the device FiTRO tapping check (FITRONIC,
Bratislava, Slovak Republic) for measurement.
The device consists of two contact switches
firmly attached to the floor, connected via a
communication interface to a computer. The role
of the tested subject is to do as many alternate
touches with a lower limb on the contact mats as
possible in 6 s. The system measures the
frequency and the number of individual touches,
as well as contact time with a mat and flight time

in milliseconds. The better of two attempts is
counted.

We established basic somatic indicators:
body height, body weight, BMI.
Statistical analysis
The statistical significance of differences
between genders in the parameters of physical
abilities was determined using a T-test for
independent samples. The data were processed
using correlation analysis to determine
relationships between individual parameters.
Statistical significance was evaluated at the level
of significance p < 0.05 and p < 0.01.

Results

Basic indicators of physical development are
comparable to measurements of the school
population [3].

Arithmetic averages and values of variability
point to high homogeneity in intersexual
comparison (Table 1).

Table 1. Characteristics of age indicators, somatic parameters in the group of boys and girls

Decimal Bqdy Body BMI
age [years] height weight [kg] [i]
[cm]

M 6.77 124.56 24.81 15.88

Boys SD 0.3 5.69 413 1.7
(n=42) Xmax 7.3 137 40.4 21.5
Xmin 6.25 112 19.8 13.2

M 6.64 122.08 23.09 15.92

Girls SD 0.28 5.38 3.67 1.3
(n=25) Xmax 7.15 134 32.4 19.5
Xmin 6.27 113 18.2 13.3

on the results of physical 0.04. Although we recorded differences in

development, we state that boys are about
0.13 years older, 2.48 cm taller and 1.72 kg
heavier when compared with the girls;
however, they have a lower BMI index of about

intersexual comparison, in parameters of age
and physical development these differences
were not statistically significant.
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Table 2. Characteristic of parameters of speed abilities in the group of boys and girls

SR Step Flight Stride
4 x10m cycles ti%;nt[?ﬁ;] time frequency

[s] [n] [ms] [HZ]

M 14.27 34.8 136.17 207.27 6.04
Boys SD 0.92 7.32 25.79 52.26 1.26
(N=42) | Xpax 16.4 54 209 323 9.13
Xmmin 12.2 23 93 101 4.32
M 14.61 31.12 136.08 243.48 5.32
Girls SD 1.36 7.42 27.43 65.09 1.35
(N=25) | Xpax 19.3 54 217 356 9.5
Xmmin 12.1 22 92 118 3.9

P-value 0.046* 0.053 0.989 0.016* 0.032*

Note: M — mean value; SD — standard deviation; * — statistical significance p < 0.05

When comparing the parameters of
speed abilities in terms of intersexual

higher number of stride cycles. In intersexual
comparison, we recorded statistical

comparison, we conclude that boys reach
better average results in speed parameters
(Table 2). In the group of girls, we recorded a
slightly shorter (-0.09 ms) contact time with the
pad; however, a significantly longer flight time
(+36.22 ms), with single stride cycles. Boys
reached a higher stripe frequency and a
shorter flight phase, so they also achieved a

dependence (p < 0.05) in flight time and in
stride frequency.

Boys use the stride frequency while
running more significantly. It enables them to
achieve a better performance in the 4 x 10m
shuttle run in comparison to the girls.

Table 3. Correlation matrix of significant correlates between the variables in the group of 6 and 7 year-old boys.

BOYS Age hBe(i)Sr)llt vﬁaﬁg%’t BMI-| 4 x10m (Nnc)) (r-:;cs) (;fs) (HFz)
Age _
Body height <.05 _
Body weight n.s. <.01 _
BMI n.s. <.05 <.01 _
4x10m n.s. <.05 n.s. n.s. _
No (n) n.s. n.s. n.s. n.s. <.01 _
Tc (ms) n.s. n.s. n.s. n.s. <.05 <01 _
Tf (ms) n.s. n.s. n.s. n.s. <.01 <.01 | <.05 _
F (Hz) n.s. n.s. n.s. n.s. <01 <01 | =01 | =01 _

Note: BMI — body mass index; No — Number of stride cycles; Tc —contact time; Tf — flight time;
F — stride frequency; n.s. — statistically insignificant
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A significant statistical dependence in
somatic indicators in the group of boys was
found between body height and body weight,
as well as between body weight and body
mass index, which we consider to be a natural
developmental indicator (Table 3).

In the group of boys, we noted significant
dependencies in the parameters of frequency
of speed. In the group of boys, we found
significant dependencies (r = 0.985, p < 0.01)
between the movement frequency and the
number of performed stride cycles. Equally
high dependence (r = 0.912, p < 0.01) was
found between the flight time and the number
of performed cycles, which means that the
shorter the duration of the flight, the greater the
number of stride cycles.

Statistically  significant dependencies
were also noted between the parameters of

speed frequency and running speed with
changes of direction, which proves a close
relationship between these abilities in the
group of boys. Negative statistical dependence
was observed in the parameters of physical
development and speed abilities between body
height and 4 x 10m shuttle run (p < 0.05),
which confirms that higher body height is a
disadvantage at this age in running with
changes of direction. On the contrary, body
height does not affect the speed frequency of
lower limbs.

In the group of girls as well as in the
boys" group, a significant statistical
dependence between body height and body
weight was found from somatic indicators, as
well as between body height and body weight
index, which we evaluate as a natural
developmental indicator (Table 4).

Table 4. Correlation matrix of significant correlates between the variables in the group of 6 and 7 — year-old girls.

GIRLS Age hi?gr}u/t V\?ggzt BMI" | 4x10m ’(\:3 (r-:;(;) (r-r:fs) (I—||:z)
Age _
Body height <.01 _
Body weight | <01 | <01 _
BMI n.s. n.s. <.01 _
4x10m n.s. n.s. n.s. n.s. _
No (n) n.s. n.s. n.s. n.s. n.s. _
Tc (ms) n.s. n.s. n.s. n.s. n.s. n.s. _
Tf (ms) n.s. n.s. n.s. n.s. n.s. <01 n.s. _
F (H2) n.s. n.s. n.s. n.s. n.s. <01 n.s. <01 B

Note: BMI — body mass index; No — number of stride cycles; Tc — contact time; Tf — flight time; F — stride
frequency; n.s. — statistically insignificant

In the group of girls, we found significant
dependencies (r = 0.986, p < 0.01) between the
movement frequency and the number of
performed stride cycles.

However, we did not record statistically
significant dependencies between the
parameters of speed frequency and parameters
of running speed with changes of direction, as in
the group of boys. We note that the speed
frequency of lower limbs and running speed with
changes of direction are two relatively
independent factors in girls.

Discussion and conclusions

On the basis of the obtained results, we note that
in the group of boys there is a more significant
correlation dependence between the parameters
of speed abilities. From the interdependencies
between the frequency and the number of
performed cycles, it is clear that the increase of
frequency significantly contributes to a greater
number of stride cycles in boys as well as in
girls.

The relationship between the 4 x 10m
shuttle run and the frequency of lower limbs in
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the boys' group (Figure 1) achieves a significant  significant correlation (r = 0.244). This means
strength of relationship (r = 0.467, p < 0.01). that the girls' better performance in a 4 x 10m
In the girls' group, the relationship between the 4  shuttle run was not conditioned by increasing the
x 10m shuttle run and the movement frequency  frequency of the stride, but rather by lengthening
(Figure 2) does not reach a statistically the running stride.

4 x 10 m - Frequency

0,95 Int.spol. r=0.4671
20 " .

19

18

17 o

4x10m (s)

Frequency (Hz)

Figure 1. Analysis of relationships between the 4 x 10m shuttle run and stride frequency in the group of boys.

4 x 10 m - Frequency
0,95 Int.spol. r=0.244

17,0
16,5
16,0
15,5
15,0

14,5

4x10m (s)

14,0

13,5

13,0

12,5

12,0
3 4 5 6 7 8 9 10

Frequency (Hz)

Figure 2. Analysis of relationships between the 4 x 10m shuttle run and stride frequency in the group of girls.
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Authors [3; 12] note a statistically significant
difference in intersexual comparison in favor of
boys in the test of 4x10 m shuttle run.

In our groups, we found that the difference
also results from the different implementation of
running in boys which is focused on the stride
rate, while girls” running is focused on the stride
length. [12] did not record statistically significant
dependence between the 4 x 10m shuttle run
and BMI in the group of boys. The authors also
note significant dependencies of body height and
body weight with speed and strength abilities,
except for the 4 x 10m shuttle run.

This was not confirmed in our group of girls
and in the group of boys we recorded statistical
dependence (r = 0.333, p < 0.05) only between
body height and the 4 x 10m shuttle run.

We recorded a statistical dependence in the
somatic parameters, which we evaluate as a
natural developmental indicator.

When comparing the parameters of speed
abilities in intersexual comparison, we note that
boys achieve on average better results in the
shuttle run with changes of direction (4 x 10m).
In the group of girls we recorded a slightly
shorter contact time with the pad, but
significantly longer flight time in individual step
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Abstract

A significant decrease in physical activity and a growing incidence of obesity are becoming problems
of contemporary times, the economic and social costs of which we are bound to face. The systemic
actions undertaken are aimed at creating space for physical activity and shaping health-oriented
attitudes among children and young people. Promotion of health-oriented attitudes among children is
one of the ways of preventing illnesses associated with lifestyle, and are also a significant factor
influencing the condition of society and future generations.

This study forms a preliminary evaluation of attitudes among primary school students in Lublin
towards physical activity — its preferred forms and frequency. Moreover, the study presents a
preliminary and general analysis of pain within the locomotor system in children.

A survey in the form of a questionnaire was conducted in a primary school in Lublin among children
at various stages of education. The questionnaire contained data about the children's age and
gender. Other questions concerned preferred forms of physical activity, its frequency and attitudes of
schoolchildren to physical activity.

The results obtained indicate that the majority (99%) of the children definitely like to undertake
physical activity in various forms and they regard it as fun and an interesting way of spending free
time. A significant share (51%) of the respondents reply that they undertake physical activity every
day (apart from activities organized at school). However, the number of affirmative answers to the
question about pain is worrying.

The results obtained demonstrate quite a high level of physical activity among schoolchildren.
However, the alarming results concerning incidences of pain (47%) point to the need for further in-

depth research on this area.

Key words: physical activity, pain, health-oriented attitudes

Introduction

Widespread illnesses associated with lifestyle,
resulting from incorrect diet, obesity and limited
physical activity, pose an increasing challenge to
health care services. A growing number of
children and young people seek rehabilitation
treatment due to pain, e.g. of the spine [6].
Decreased physical fitness is also observed in a
situation where sports facilities have become
more common and accessible in our country and
schools have better sports equipment. Promaotion
of health-oriented attitudes among children is
one of the ways of combatting illnesses

associated with lifestyle and an important factor
influencing the condition of society and future
generations. It is emphasized that body posture
is formed on both a morphological and functional
basis, and effective operation of the muscular
(and nervous) system significantly contributes to
its development [2].

Aim

The objective of the study was to preliminarily
examine the attitudes of primary school students
from Lublin towards the extent and forms of
physical activity, additionally supplemented with

information concerning pain. How often and with
what motivations do children take physical
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activity in the study group? How often do
children in the study group experience pain? A
qguestion about pain was introduced due to the
fact that both lack of physical activity and
intensive practising of sports are indicated as
causes of spinal conditions in children and youth

[1].

Material and methods

The survey was conducted in a primary school in
Lublin among children at various stages of
school education. 140 questionnaires (own
authorship) were used, of which 127
guestionnaires, correctly filled in, were taken into
account in the study. The age of the children
completing the questionnaires was 6-12. Parents
of all children received the questionnaire by e-
mail before the survey at school and gave their
consent for the children’s participation in the
survey. In the questionnaire it was noted that in

responses concerning the frequency of physical
activity, no school activities should be taken into
account. Children were required to indicate
activities which lasted at least 20 min, taking into
account difficulties with accurate definitions of
time in this age group. Children were clearly
instructed to focus on a purposeful physical
activity and not to regard e.g. going to a nearby
shop as a walk. During the survey the children
were informed that the question concerning pain
did not refer to pain connected with a fall or a
strike, but should be understood as pain in the
back or the limbs not caused by any injury.

Results

Most of the respondents replied that they liked
physical activity (99% positive responses).
Forms of physical activity preferred by children
are presented in Graph 1.

Forms of physical activity preferred
by children

Graph 1. Forms of physical activity preferred by children

Most children indicated cycling (56%) as their
favourite form of physical activity, almost half of
them (46%) mentioned swimming as a preferred
form of activity as well. Other forms of activity
readily undertaken by children are: walking
(34%), roller skating (22%), football (22%) and
martial arts (15%). The least frequently
mentioned sports activities are: jogging (3%),
horse riding and dancing (1% each).

In reply to the question about frequency of
physical activity (excluding sports classes at
school), most children (51%) answered that they
undertook physical activity every day, and a
similar shares of the respondents (22% and
23%) indicated that they engaged in physical
activity 1-2 and 3-5 times a week respectively.
The results are presented in Graph 2.
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Frequency of physical activity

51%

da|l\ar

3-5times a week
1-2 times a week

Graph 2. Frequency of physical activity

With respect to division into age groups, physically active. The frequency of physical
children aged 10-12 are the most physically activity in various age groups is presented in
active group among the respondents, while  Table 1 and Table 2.
children aged 6-8 are on average are less

Table 1. Frequency of physical activity in various age groups

Age Daily 3-5 times a week 1-2 times a week

6-year old 50,0% 0,0% 50,0%
7-year old 42,5% 17,5% 40,0%
8-year old 38,9% 11,1% 50,0%
9-year old 26,5% 42,0% 31,5%
10-year old 60,0% 35,0% 5,0%
11-year old 62,0% 18,8% 18,8%
12-year old 50,0% 25,0% 25,0%

Table 2. The average and the most frequent values presenting frequency of physical activity among children

- (e AVeradge 2dlad s darda ae d U0

6-year old 4,6 4 2,29
7-year old 4,47 4 24
8-year old 4,3 4 2,39
9-year old 4,68 4 2,24
10-year old 514 7 2,23
11-year old 5,11 7 2,26
12-year old 511 7 2,41
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The respondents aged 6-9 undertake
physical activity 4 times a week on average.
Children aged 10-12 undertake physical activity
5 times a week on average, while the most
frequently given answer in this group is 7 times a
week.

An important aspect of undertaking physical
activity is motivation and perception of physical
activity by children. Graph 3 presents the main
reasons for engagement in physical activity and
the perception of its role in the surveyed group.

Perception and importance of physical
activity according to children

82%
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55%
11%
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Graph 3. Perception and importance of physical activity according to children

The largest group of respondents (82%)
reply that physical activity is good for health; over
half of them (55%) claim that physical activity is
an interesting way of spending time and almost a
half (48%) think it is good fun.

Attitudes towards physical activity and its
frequency indicated by the children are quite
high. However, the children also answered
questions concerning pain within the locomotor
system (not directly connected with an injury).
The results are presented in the graph below.

60%

339 39%

Pain in various age groups
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50%
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Graph 4. Pain in various age groups
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In general, pain is reported by 47% of the
children in the surveyed group. In terms of age
analysis, it is noteworthy that such complaints
are reported by 60% of 7-year-olds, while in
other age groups by ca. 40% of the respondents.
Occurrence of pain was preliminarily assessed in
this study but this aspect appears to be very
worrying and requires in-depth research.

Discussion

Despite the research results indicating that the
least physically active children undertake
physical activity once or twice a week and this
group constitutes 22%, a study conducted
among schoolchildren in 400 small towns reveals
other tendencies. The research carried out within
the Polish Project 400 Towns demonstrates that
24% of the respondents aged 6-9 and 10-13
preferred to spend their free time in front of TV,
while only 16% opted for physical activity
outdoors.[9] The research conducted by HBSC
(Health Behaviour in School-Aged Children)
reveals that everyday physical activity (at least
60 minutes) is undertaken by 27.3% of
schoolchildren aged 11-12 [11]. Such problems
as excess weight and obesity, as well as
decreased physical fitness, are described as new
health concerns, so improvement of quality and
effectiveness of health education are the priority
[10].

With respect to pain in children, the main
issue discussed in literature is back pain. Until
recently, back pain was regarded as a problem
of adults and it was indicated that such ailments
begin around the age of 30. However, it turns out
that a considerable share of the younger
population also suffer from back pain of various
etiology. According to literature, around 10% of
schoolchildren suffer from pain of the
lumbosacral spine.[7] Back pain is experienced
by about 10% of children periodically and by
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13% chronically [5]. It is emphasized in literature
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activity which is too intense are significant risk
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Conclusion

Even though the question concerning pain had a
general character in the discussed study, a
considerable share (47%) of positive answers is
worrying and requires further research into this
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notion, so it is necessary to specify what is a
share of growth-related pain, which pain has a
short-term or a chronic character. It is also
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mental factors which can contribute to incidences
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Abstract

The aim of this study is to see if there are significant relationships between different variables of
physical condition and academic performance.

Most literature shows that a relationship does exist, mainly emphasizing maximal oxygen
consumption and academic performance. With regard to the other variables, more differences can
be found.

A total of 79 students participated in the study from the island of Majorca (Spain), ranging in age
from 12.5 to 14.5 years. Students passed fithess tests, which were compared with their academic
results.

The results show a significant positive relationship between BMI and hand grip strength and
significant negative relationships between BMI and note and between BMI and maximal oxygen
consumption. No significant relationships have been found, however, between maximal oxygen
consumption and note.

Assessment of the importance of physical condition and therefore physical education in academic
performance is of interest in order to implement the necessary hours of Physical Education.
Furthermore, this subject should be characterised further in terms of its relation to the issue of health.

Key words: physical fitness, physical activity, academic performance, adolescents.

Introduction

Obesity and the problem of weight gain in young
people is one of the real problems that societies
are currently suffering around the world. In the
last 37 years, according to the World Health
Organization (WHO), data concerning obesity
have doubled. In the year 2014, 1,900 million
people over the age of 18 (39% of the
population) were overweight, of whom 600
million (13% of the population) suffered from
obesity [20]. At state level, in Spain 52.7% of
people were above the weight considered normal
in 2014 according to the National Institute of
Statistics (INE). In the case of the Balearic
Islands and in the youth and juvenile population
the prevalence of child and juvenile obesity in the
Balearic Islands is 9.3% (95% CI: 7.7-11.0). One
in five students from the Balearic Islands is

overweight (19.3% CI: 17.3-21.7). The frequency
of low weight is less than 1%. The frequency of
being overweight and obesity is similar in men
and women [1]. Related to the concepts of being
overweight and obesity, sedentary lifestyle is one
of the main causes of these two problems. In
Spain, 4/10 people are sedentary in their free
time. This figure is higher amongst Spanish
women (49.8%), than men (38.8%) [18].

In this way, it can be seen that levels of
regular physical activity are quite low. In addition,
due to levels of low physical activity, obesity and
being overweight are present in today's society,
which can lead to various health problems that
also affect the economy in terms of the increase
of possible illnesses related to sedentary
lifestyle. "Noncommunicable diseases such as
coronary heart disease or type Il diabetes
mellitus cause costs for the health system to
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increase" [13]. The WHO indicates the following
diseases (not transmissible) and those that most
affect the planet: cardiovascular diseases,
cancer, chronic respiratory diseases, and
diabetes. It also claims that these diseases are
mainly due to sedentary and unhealthy lifestyles,
poor nutrition, alcoholism, and smoking.
Specifically, physical inactivity is associated with
being overweight and obesity, which are for
example underlying causes of heart disease and
diabetes mellitus type I, [13].

Performing moderate or vigorous physical
activity more than once a week has a positive
effect on health by decreasing type Il diabetes.
However, all studies show a negative
relationship between physical activity and the
risk of diabetes type Il [7]. Other investigations
[9] show that physical activity has a positive
relationship with mental health. Specifically,
physical activity is positively related to a
decrease in stress, an increase in mood, an
improvement in self-awareness and decreases in
the levels of anxiety and depression.

The assessment of the physical condition,
insofar as it is related to the habits and levels of
physical activity in a population, allows us to
obtain information about the state of health and
the quality of life of this population [10].

The original conception of the evaluation of
physical condition in schools has changed
radically over the last 20 years. While physical
condition was initially focused on performance, it
was subsequently related to health [4]. This
relationship between physical condition and
health has been employed relatively recently, but
it is currently a much exploited and very
necessary field with regard to establishing the
current health status of the general population.

Having observed and verified the
relationship between having a good physical
condition, performing physical activity on a
regular basis and having good health, we then
focus on analyzing whether the level of physical
condition is related to the qualifications of
students in educational centers.

A recent study found a relationship between
academic performance and physical condition. In
the case of boys, a significant relationship was
observed between all the tests of physical
condition passed by students (explosive force of

lower train, agility, speed, and flexibility) and the
subject of Mathematics, but no relation to the
subject of Spanish Language and Literature. The
capacity presenting a significant relationship
lasting for 3 years of the study is cardiovascular
capacity, in both sexes [3]. Other studies have
also emerged that show the significant
relationship between cardiovascular capacity and
academic performance, but the latter cannot
claim to be related to other physical abilities [5,
14].

The significant relationship  between
cardiovascular  resistance and academic
performance has been corroborated by different
studies [6] and also adds other relationships
such as poor academic peformance amongst
underweight people as opposed to people with
normal weight.

A study recently carried out in Spain shows
a significant relationship between academic
performance and physical condition, only in
terms of the body mass index and the waist
circumference, both negatively related. That is to
say, the greater the BMI or waist perimeter, the
lower the academic performance and vice versa.
These same authors, on the other hand, do not
observe a significant relationship between
cardiovascular capacity and flexibility [12].

Another interesting finding is the significant
relationship between academic performance and
flexibility, speed test and resistance test.
Regarding the tests of flexibility and speed, there
is a greater relationship with academic
performance in women, while the resistance test
is higher in men [15].

There is evidence that it supports the
effectiveness of interventions that improve
aspects of physical condition to enhance school
performance among school-age children who are
overweight or obese [16]. These authors, on the
other hand, also affirm that the interventions that
take place at the level of physical condition in
students who are overweight or suffer from
obesity suppose an important support for these
on the academic stage. However, other factors
such as culture and socioeconomic level can
also have an influence. In the same way, other
studies argue that schoolchildren with obesity
have lower academic performance compared to
others [14]. On the other hand, there are studies
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that show the BMI values do not have a
significant relationship with almost any of the
subjects [17].

Related to this latest idea, the aim of this
study is to establish the relationship between
academic performance and physical condition in
adolescent students at an educational center of
the island of Majorca.

Materials and methods

Participants

The present study was carried out with a sample
of 79 participants (46 boys and 33 girls) from
Majorca (Spain). All the students who took part in
the study were in the 2nd grade of secondary
education.

Before performing the tests, the students
were informed that their data would be used for
the study and that they would be totally
anonymous. In the same way, the educational
center also gave its consent and provided the
data with reference to the academic results.

The inclusion criteria in the study stipulated
that participants should not be suffering any form
of pathology or have been injured in such a way
as to inhibit performance in the tests in an
optimal way. In this way, the participants had to
be students of 2nd grade, present during the
session designated for performance of the tests,
without impediments which would prevent
appropriate performance.

Procedure

The collection of data was carried out in April
2017, at the final stage of the second school
quarter 2016-2017. The test site was the indoor
sports center located next to the center itself,
which enabled the execution of all the tests.
Instruments

The variables analyzed were as follows: level of
physical condition (strength of manual pressing

(N), vO2max (ml/kg/min), (BMI)), academic
performance (0-10 points) and sex.

The physical tests chosen were carried out
during one session: manual dynamometry,
Course-Navette and BMI (weight and height,
requested orally).

All participants had a single attempt at The
Course-Navette test, whereas the best of two
possible attempts was recorded for the test of
manual presses force. In addition, before the
completion of the tests, the protocol was
explained to each participant.

Regarding academic performance, the
arithmetic averages (of the second quarter) were
used for all subjects studied in the 2nd grade.
The average note was obtained, thus obtaining a
single figure, which encompasses all the
subjects.

Statistical analysis

For the extraction of data, several types of
analysis have been used in order to accumulate
all the data and make good use of them. The
program used was IBM SPSS Statistics 23. In
the first place, a descriptive analysis of the
different variables has been carried out, using
frequencies, percentages, and standard
deviations.

Average comparisons have also been
made, in the cases of the different BMI ranks and
the academic notes (T-student).

Finally, a type of inferential analysis has
been performed, which has allowed establishing
of meaning between the different variables
analyzed, in order to determine if there is a
relationship between them (Pearson's correlation
coefficient).

Results

The results shown below were obtained from the
frequencies, percentages, and averages
established for each of the 4 variables analyzed.
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Table 1. Frequencies and percentages of the 4 variables analyzed

All Boys Girls
X (SD) X (SD) X (SD) t Sig (p)
Strength 2587 (6.28) 28.65 (6.20) 22.00 (3.90)  5.42 0.016
BMI 20,87 (3.35) 2055 (3.50) 21.32  (3.20)  -1.01 0.422
VO2 Max 4332 (7.22) 4655 (6.90) 38.82  (4.80) 5.50 0.045
Academic mark 6,04 (1.64) 561 (1.60) 6.63  (1.50)  -2.83 0.436

As can be seen, the majority of participants
who have participated in the study were boys,
with a difference of almost 20% between both
sexes.

On the other hand, it is remarkable that girls
receive better grades in academic performance,
exceeding boys with 1.02 points on the
arithmetic average.

It is also interesting to note that, with both
boys and girls, the BMI is within healthy limits
and that the arithmetic averages of this variable
are within the norm. Below is a table that
classifies according to the health scale of the
BMI for each gender.

Table 2. BMI frequencies by sex

All Boys Girls
BMI N (%) N (%) N (%)
Underweight 22 (27.80) 14 (30.40) 8 (24.20)
Normal weight 47 (59.50) 27 (58.70) 20 (60.60)
Overweight 8 (10.10) 4 (12.10) 4 (12.10)
Obese 2 (2.50) 1 (2.20) 1 (3.00)
Underweight  participants  score  an Table 3 shows the correlations that have

academic mark mean of 6.16; normal weight
score 6.02; overweight score 5.92; and obese
score 5.50.

been observed between the variables (BMI,

VO2Max, strength, and marks) for which some

meanings can be extracted.

Table 3. Correlation between variables strength, BMI, VO2 Max, and marks.*p<0.05 **p<0.001

Strength BMI VO2 Max Mark
Strength 1 0.387** 0.133 -0.232*
BMI 1 -0.432** -0.078
VO2 Max 1 -0.117
Mark 1
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As can be seen, it should be noted that
there is a significant positive relationship (p
<0.01), among those students who have
presented higher levels of strength and those
with a higher BMI.

The other result to note is that there has
been a significant negative relationship (p <0.01),
between BMI and maximum oxygen
consumption. That is, those students who have
obtained a better result in the test that recorded

the consumption of oxygen are those that had
lower levels of BMI.

In Figure 1, it can be observed that there is
a tendency for those subjects with a low body
mass index to achieve higher oxygen
consumption levels. Likewise, a significant
relationship (p <0.05), negative, is observed
between "mark" and "strength" variables, where
those with lower values of force obtain a better
academic qualification.
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Figure 1. BMI and VO2 Max Maximum Dispersion

Discussion

The aim of the present study was to analyze the
marks obtained by students from the 2nd grade
of secondary education from Majorca, and to
determine if their physical condition had a
significant relation. Next, the concordances and
disagreements with other studies related to the
case will be presented, in order to establish
whether they compare with other lines of
investigation.

It was noted that people with normal weight
in this study accounted for 59.5% while in

another study the figure was 79.7% [1]. This
difference, however, could be due again, to the
diversity of population studied in both cases. In
relation to the physical condition; it can be
observed that boys have higher values in the test
of the force of manual pressing and also a
greater consumption of oxygen, which enters the
parameters of normality, due to the development
of both sexes.

Differences between boys and girls begin to
be appreciated after adolescence, around age 14
when boys develop their strength more quickly.
Men have more strength than women (36-44%)
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since they have more muscle tissue than women
(25-29%), and men's ability to develop muscles
is almost twice as high as that of women [2].

In relation to the VO2 Max, there is no
significant difference between boys and girls
before puberty. It is after this that differences
begin to present. Girls present between 30-35%
lower levels of VO2 Max. In the present study,
however, these differences are smaller as the
boys show a maximum consumption of 46.55
oxygen and girls 38.82 [11].

Focusing on academic record, we
emphasize that the results show that girls (6.63)
have an overall arithmetic mean in comparison
with boys (5.61). Related to this, the European
Commission [8], in a document of gender
comparison, writes that generically boys gain
higher qualifications in scientific subjects while
girls get better results in the field of humanities.

Based on the results obtained in the
correlation between strength and BMI, one might
think that it is better to have low BMI levels, since
this may mean having lower levels of manual

strength and therefore obtaining better
qualifications.
However, these results disagree with

another study [19] carried out in seniors. The
work affirms that those people with higher levels
of hand grip strength have better cognitive
capacity. However, these studies prove difficult
to compare because of the age difference.
Regarding the relationship between BMI
and marks, no significant relationships were
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Abstract

The 100 m race is not only a sports discipline but also a way of assessing an athlete’s speed
abilities. The run over the distance of 400 metres combines both speed and endurance (anaerobic)
capacities. The purpose of the study was to evaluate the development of results in men's 100 and
400m sprint races, taking into account the best performance within the age from 6 to 100. By
examining the course and the development of the world's leading sprinters’ careers, the authors took
into consideration their best final results achieved each year. They were assigned to three research
protocols that included age, successive years of starts, and the period before and after their personal
best.The results are presented with arithmetic means and standard deviations (SD). In the
comparative analysis of groups of runners over various distances (100 and 400m), the percentage
value (%) of the result in relation to the world record over the given distance was chosen as a
common element. The research has shown that the age range from 20 to 31 in the 100m race and
20 to 29 in the 400m run respectively, are the best periods for continuation of a sports career
suitable for the shortest and longest sprint distance at the highest world level. The development of
speed abilities up to the age of 14 is similar to the scale of their regression after the age of 35.
Knowledge concerning the change in sports performance level in relation to age provides the
opportunity to predict the periods of peak performance in a given sports discipline. This enables a
rational and proper planning of the training process.

Key words: 100m, 400m, ontogenesis, sports career development.

The 100m race

Introduction

Effort abilities as a result of many years of
development and training are of interest to many
researchers dealing with issues concerning not
only the theory but also the methodology of
sports. A sports result is the consequence of
many biological, social and training factors
affecting the athlete. Sports achievements
determine their prestige and social position; they
are evidence of success. In recent years, we
have witnessed record results in track and field
speed disciplines, and the 100 and 400m races
are interesting, also in terms of analyzing the
development of results and the related course of
sports careers.

is not only a sports
discipline but also a way of assessing an
individual's speed. Although at a younger age
groups this distance seems too long for speed
assessment (Raczek 2010), it works in the field
of sports competition for the most talented
children.

The 400m run is a discipline combining both
speed and endurance (anaerobic) capacities. In
this case, both in the youngest and oldest age
groups, the difficulty in covering that distance
increases. The final result in covering one lap of
the athletic stadium is mainly determined by
exceptional (anaerobic) propensity that makes it
possible to continue to run quickly under
conditions of significant "acidification" of muscles
(Letzelter 1979, Iskra 2015). The difficulty of
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training and competition in the 400m run is
evidenced by the fact that this distance was
included in the Olympic women's contests only in
1984, i.e. more than 100 years after this
discipline had been included in the men's
contests. (Wallechinsky and Lucky 2012).

Age is of indisputable importance in
defining the model of sports championship.
Information concerning the age at which the
sports abilities reach their peak, as well as the
optimal time to begin an athlete's adventure and
specialization in sports are essential in the
selection of candidates for particular disciplines
and events. Research based on those data can
be used to draw practical conclusions, to
forecast and evaluate the development of results
and speed capabilities in human ontogenesis
(Wazny and Sozanski 1980; Sozanski et al 1999,
Tataruch 2014).

Table 1. Periods of sports success in track

Knowledge concerning the change in sports
performance level in relation to age provides an
opportunity for the prediction of the period of
peak performance in a given discipline. This
enables proper planning of the training process.
Rational training should be a step-by-step
process, targeted and continuous, taking into
account the personal changes in ontogenesis.
Only such proceedings lead to the gradual
development and maximization of training effects
(Sachnowski 2002, Hohmann et al. 2002).

The accuracy of data presented by
statisticians — members of the International
Association of Athletics Federations (ATFS) - is
helpful in assessing the age for the best results
in track and field events. In Butler's extensive
publications, one can evaluate the age at which
the best results in all athletic events are
achieved, by following various championship
contests (Buttler 2012, 2015).

and field events (according to Ptatonow 2004).

The highest
Events First success performance Maintaining high results
W M W M W M
Sprint races 18-20 19-21 20-24 22-26 25-26 27-28

While assessing the importance of age in
sports, the optimal age of sports championship is
just the beginning of scientific observation. The
data collected are the basis for the definition of a
specific "sports ontogenesis”, i.e. systematic
changes in athletes’ results and their sports
development; in other words in the course of
their sports careers defined as a specific curve of
growth, stabilization and gradual reduction of
sports performance level. The process of sports
maturation is a specific stage of human
ontogenesis, covering the period from the
moment when interest is taken in a particular
discipline, through the achievement of best
results, to the end of the sports career
(Skorowski 1968, Iskra 2005, Sozanski et al.
2012).

The purpose of the study
The purpose of the study was to evaluate the
development of results in men’s 100 and 400m

sprint races, taking into account the best results
from the 6th to 100th year of age.

Material

The world's best sprinters (aged from 15 to 35)
were subjected to detailed analysis. The sports
ontogenesis of athletes achieving record-
breaking results in the 100m race (9.86 +0.07
s) and 400m run (44.06 + 0.32s) was analyzed.
The record results were achieved within the
period of 1968 to 2016. The data collected
included the best results achieved by the
respondents in the given calendar year - from the
first to the last start in their sports careers.
Additionally, the development of the best results
in groups outside the championship competitions
(up to the 14th and after the 35th year of age)
was presented.
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METHODS

While examining the development of the world's
leading sprinters’ careers, the authors took into
account their best final results in each year of
their starts. They were assigned to three
research protocols that included age, successive
years of starts, and periods before and after their
personal best. This procedure was used in
previous studies (Plewnia 2016, Dziadek 2017).
The structure and method of data distribution are
presented below:

Protocol 1 — analysis of achieved results taking
into account the athlete’s age.

Protocol 2 — analysis of achieved results in
successive years of training.

Protocol 3 — analysis of achieved results before
and after the personal best.

The results are presented taking into
consideration arithmetic means and standard
deviation (SD). In the comparative analysis of
groups of runners over various distances (100
and 400m), the percentage value (%) of the
result in relation to the world record over the
given distance was chosen as a common
element.

The other set of data includes results in all
age groups - from the 6th to the 100th year of
age. These data are  available at
www.age-records.125mb.com
and www.world.masters.atchletics.com

Results

Looking for changes in the level of results with
regard to the age, it is difficult not to refer to the
record results achieved by the younger (children
up to 14 years) and older (veterans aged over
35) representatives of age groups. Data from the
age between 6 and 14 are supplementary to the
analysis of sports championship development in
the 100 and 400m runs. These results
(especially concerning the longest sprint run) do
not have much in common with the training
methodology in this discipline, which applies to
the older age groups (Smith 2005, Iskra 2015).
They only inform about the possibilities of the
human body at a given stage of ontogenesis.
This is due to the lack of information about their
later performance in the 400m run. The distance
of 400 meters is extremely demanding and the
runners have to be prepared for it in a balanced
manner, taking into account the young athletes’
age and above all their biological development.
Premature specialization is not only inadvisable,
but can be hazardous to health. Not without
significance is the fact that the 400m run appears
in the program of competitions only for younger
juniors, i.e. young athletes aged under 15 (Butler
2015).
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Fig. 1. Changes in running abilities over the distance of 100 and 400m in human ontogenesis up to the 14th year
of age compared to the world record (WR=100%)
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Fig. 2. Changes in running abilities over the distance of 100 and 400m in human ontogenesis after the 35th year
of age compared to the world record (WR=100%).

Comparing the increase of results in the
period up to the age of 30 with the decrease of
sports skills level after the age of 35, almost
symmetric relationships must be noticed (Figures
1. and 2.). Both an 11-year-old athlete and a 60-
year-old one achieve about 80% of record
results. The same can be noted for 6- and 80-
year-old athletes (about 62% for 400m and 67%
for 100m), 7- and 75-year-old ones (about 68%),
8- and 70-year-old ones (about 73%) as well as
9- and 65-year-old ones (about 77% of the world
record). In human ontogenesis, the scale
(magnitude) of speed abilities' development up to
the age of 14 is similar to the regression scale
after the 35th year of age. Figures 1. and 2. also
indicate the difference in results regarding
distances 100m and 400m at the very early (up
to 10 years) and very late (after 75 years) life
stages. From the data it follows that the speed
and endurance capabilities appear later and
decrease relatively early.

An analysis of sports career development of
the 50 best sprinters in the history of the 100m
race showed that the mean value of the best
results achieved by the above mentioned
athletes throughout the course of their careers is
9.86 + 0.07 sec., with a minimum result of 9.58
sec. and a maximum one of 9.93 sec., and
concerns the 25th year of age (+ 3 years). The

age at which the personal best is achieved varies
within the wide range between the 20th and 33rd
year of athletes’ age. In the shortest sprint race,
the number of analyzed data (n = 42) increases
up to the age of 22, then it remains at a relatively
constant level (n = 38-40) within the age from 23
to 25; after that the number of analyzed data
constantly decreases. (in the 31st year of the
examined sprinters’ age n <200).

The analysis of sports' career development
of the 50 best sprinters in the history of the 400m
run showed that the mean value of the best
results achieved by the above mentioned
athletes throughout the course of their careers is
44.06 + 0.32 sec., with the minimum result of
43.03 sec. and the maximum one of 44,36 sec.
and concerns the 24th year of age (+ 3 years).
The age at which the personal best is achieved
varies over a wide range between the 18th and
32nd year of the athletes’ age.

By studying the sports championship
development based on the results achieved in
the given year of age of the world’s best 400m
runners, it can be noted that up to the 23rd year
of age the number of analyzed data increases (n
= 34). From the age of 24 to 26 on, it remains at
a constant level (n = 27), and later on the
number of analyzed runs decreases.
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Fig. 3. Sports championship development in men’s 100m and 400m run, taking into account the athletes’ age in
relation to the world record in particular discipline (WR=100%)

By studying the sports championship
development based on the results achieved in
the following year of age of the world's best
400m runners, it can be noted that the most
dynamic results progression of the researched
groups takes place up to the age of 22; after that,
in the group of 400m runners it stabilizes up to
the age of 29 at a relatively equal level (Fig.3.).
This may indicate that the age from 20 to 29 is

the best period in which the athletes running over
the longest sprint distance can achieve record
results. On mean, the fastest short distance
sprinters maintain the highest level of sports
championship up to the 31st year of age. After
the 32nd year of age, the level of results
regresses systematically in both examined
groups of athletes.

Table 2. Significance of differences between the sports performance level at particular stages of sports
championship.

Stage 100m 400m

(years of n X- SD (s) ANOVA n X-SD (s) ANOVA

career)
17 12 10,46 +0,09 0,05 7 46,29 +1,06 -
18 20 10,34 0,16 13 45,76 +1,38 -
19 34 10,26 0,16 - 20 45,37 +£0,95 -
20 37 10,21 #0,22 0,01 22 45,09 +£0,83 -
21 41 10,09 #0,17 0,01 27 44,76 +0,78 -
22 42 9,97 +0,21 31 44,63 £0,74 -
23 39 9,98 +0,15 34 44,76 +0,93 -
24 40 10,01 0,18 31 44,59 +0,64 0,05
25 38 10,01 0,14 26 44,96 +0,61 -
26 35 9,98 +0,15 27 45,02 +£1,02 -
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Fig. 4. Sports championship development of the

best sprinters in the history of 100m and 400m runs

in the consecutive years of their careers in relation to the world record (WR=100%)

The analysis of the consecutive years of the
best sprinters’ careers indicates that the most
dynamic development of results takes place in
the first four years of specialized training in the
group of 400m runners (from the mean result of
45.89 + 1.45 sec., for n = 50 on up to 44.75 *
0.70 sec. (n = 35) and in the first seven years for
100m sprinters (from 10.37 + 0.21 sec. on up to
9.95 + 0.12 sec., respectively). After eight years
of continuous 100m sprinters’ career, there is a

mild but steady decrease in the results' level
(from 9.97 to 10,17 sec.). In the fifth year of the
400-m runners’ career, the sports performance
stabilizes at a similar level for another three
years. In the later years of the fastest male 400m
runners’ career, the mean values of the results
decrease and increase alternately and the sports
performance level shows a general declining
trend.

Table 3. The significance of differences between the sports performance level at particular stages of sports

championship in the consecutive

years of examined athletes’ careers.

Stage 100m 400m
(years of n x- SD (s) ANOVA n x-SD (s) ANOVA
careers)
1 50 | 10,37 +0,21 0,01 50 45,81 +£1,29 0,01
2 45| 10,26 £0,21 0,01 38 45,15 £ 0,92 0,01
3 42| 10,11 +0,15 - 39 44,80 + 0,57 -
4 47 | 10,06 £0,14 0,05 36 44,70 £ 0,64 -
5 42 9,99+0,13 - 37 44,70 £ 0,81 -
6 47 9,97+0,12 - 31 44,70 £ 0,72 -
7 43 9,95+0,24 - 26 44,76 £ 0,74 -
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The analysis of the consecutive years of the
examined sprinters’ careers indicates that the
continuous progress within the first three years of
participating in sports competitions, i.e. between
the first and the third year of sports career
development is statistically significant (p<0,01).

In addition, among sprinters specializing in the
distance of 100m, the period between the fourth
and fifth year of runners’ sports career
development has an impact at the level of
p<0.05.
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Fig. 5. Sports championship development of the best sprinters in the history of 200m and 400m runs in the
previous and following years since achieving the best results in their careers in relation to the world record
(WR=100%)

The research results indicate that
continuous progression of results concerns the
period of five years prior to the personal best
("PB") achieved by the fastest 400m runners and
eight years prior to achieving the "PB" by the
fastest 100m racers in the history of those
events. The permanent regression of results
after achieving the "PB" concerns the following
three years of careers in both groups of
examined sprinters. In the 4th year after the
400m runners discussed achieved their "PB" and
in the 4th and 5th year after achieving the best
result in the career in the group of 100m
sprinters, the mean result improves. This affects
the general regression of the results following the
establishment of the personal best of the
examined athletes.

In analyzing the influence of the years
before and after achieving the best results in the
careers of examined sprinters, it should be noted
that the two years preceding the achievement of
the best results in their sports careers have
statistically significant impact (p<0.01) on the
runners themselves and their achievement of
their "PB" in both groups of runners specializing
in distances of 100 and 400m. In addition, the
3rd year before achieving the best result in the
careers of examined athletes among the tested
400m runners has a significant impact (p<0.05)
on the runners themselves and the achievement
of their "PB".
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Table 4. The significance of differences between sports performance levels at particular stages of sports
championships in the years before and after achievement of PB amongst the athletes examined.

Stage 100m 400m
(zgf‘erzr‘)’f n x- SD (s) ANOVA n x-SD (s) ANOVA
4 40 10,14 +0,19 - 21 45,40 1,06 -
3 41 10,09 +0,19 - 29 45,27 0,89 -
2 46 10,02 0,12 - 31 45,08 +0,83 0,05
1 45 9,95 £ 0,20 0,01 38 44,68 +0,61 0,01
PB 50 9,86 +0,07 0,01 50 44,06 0,32 0.01
1 37 9,98 £0,11 - 37 44,87 0,83 -
2 34 9,99 £0,12 - 21 44,85 +0,66 0,05
3 34 10,06 0,20 - 17 45,34 +0,73 -
4 24 10,05 +0,13 - 13 45,02 +0,65 -
5 24 10,04 +0,10 - 13 4527 +1,02 -

Table 5. Correlation coefficient between the selected parameters and personal best of examined sprinters.

Parameter 100m 400m
r p r p
17" year of age (cadet) 0,48 - -0,13 -
19" year of age (junior) -0,13 - 0,35 -
22" year of age * 0,46 0,01 0,36 0,05
23" year of age * (youth) 0,65 0,01 0,39 0,05
15 year of career 0,07 - 0,13 -
2" year of career 0,16 - 0,20 -
5" year of career* 0,56 0,01 0,47 0,01
6" year of career* 0,52 0,01 0,53 0,01
3 years prior to "PB"™* 0,46 0,01 0,51 0,01
2 years prior to "PB"™* 0,51 0,01 0,63 0,01
1 year prior to "PB™* 0,63 0,01 0,78 0,01
1 year after achieving 0,65 0,01 - -
"PB"™*
2 years after achieving 0,59 0,01 - -
"PB"™*
3 years after achieving 0,49 0,01 - -
"PB"™*

*The statistically significant selected parameters correlating with "PB” of examined sprinters (p<0.05)

The statistically significant (p<0.05) results

of 400m runners in the periods from the 22nd to
the 26th and from the 28th to the 32nd years of
age, except for the 30th year of age, correlate
with their personal best (PB). In the 24th and
28th years of age, the value of p<0.01 achieved

statistical significance. The statistically significant
(p<0.01) mean values of results achieved by the
world's fastest 100m sprinters between their
22nd and 31st year of age correlate with the best
results in their sports careers. This confirms the
fact that it is the best time to achieve results at
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the highest world level. Results in the 24th and
28th years of age correlate statistically with the
PB at the level of p<0.05. The conducted
analysis of results in relation to the age of
examined sprinters did not show any statistically
significant impact of the age of cadet (U18) and
junior (U20) on their results in relation to their
later record achievements (Table 5).

Studying the correlation between the results
achieved by the best sprinters in the consecutive
years of their careers in both groups (100 and
400m), there was a statistically significant
relation with the best results in the period from
the 5th to the 12th year of sports career
development (p<0.01). It is to be noted that in
both groups of sprinters, the results achieved by
them in the first two years of their careers do not
have a statistical impact on the later record
results at world level.

All mean results from the period of three
years prior to achieving the best results in their
career by world-class athletes are statistically
significant with their PB (Table 4, p <0.01). In
addition, in the group of examined 100m runners,
the results from years 1-4 following the
establishment of their "PB" correlate significantly
with the best results in their careers (p<0.01).

Discussion

Research on human motor abilities in the context
of sports ontogenesis indicates that the peak of
speed development as a motor ability is
achieved within the age range from 20 to 23,
while the peak of endurance and strength
development is observed between the 24th and
27th year of age (Krawiec 1989).

In the 1980s, it was a common view that
athletic training should be taken up as early as
possible. The research of Iskra (2005) showed
that the beginning of training and sports
specialization too early does not guarantee
achievement of becoming a sports champion.
Sozanski et al. (1993) believe that the late
engagement of a child in sports activities is
better than taking them up too early.

The high sports performance level of young
champions is first of all the result of specialized
training already performed in the youngest
periods of age. Those athletes who make further
progress have usually trained in a different

manner based on a comprehensive and targeted
preparation (Sozanski 2003). Youth sport cannot
be aimed at maximizing the performance already
in the youngest age groups. Adolescent athletes
exploited too early are unable to make further
progress; they often suffer from injuries, and
eventually give up their training. For years there
have also been characteristic constant age
ranges, in which the percentage results rates of
stagnation frequencies and the giving up of
sports activities are the highest, also including
track and field runs. At the age of 19-21, this
indicator concerns almost 65% of women and
52% of men (Sozanski 2013).

The comprehensive analysis of age
dynamics (Sachnowski and Iskra 2015), in which
the best results in athletics and swimming are
achieved, indicates that after a significant
increase in the 1980s and 1990s of the age at
which championship results were achieved, at
the beginning of the 21st century a trend to
stabilize this was observed.

This phenomenon can be explained by the
commercialization and professionalism  of
Olympic sports. In the last few decades, along
with the extension of sports championship
formation, the length of its maintenance has
increased even more. According to Ptatonow
(2004) and Szustin (2001), the above mentioned
elements significantly contributed to the
prolongation of sports ontogenesis in the context
of competition at the highest level.

Until now, the best age to take up the
adventure with sport in sprint disciplines was
considered to be from 10 to 12 years. The age
range from 14 to 16 was considered ideal for
beginning a specialization. The age at which
record results are achieved ranges from 22 to 26
years (Bompa and Haff 2010). At the same time,
according to the data provided by Vaeyens et al.
(2009), only less than half (44%) athletes
participating in the Olympic Games in Athens in
2004 took part in international junior contests in
their sport discipline. Most of them (56%) had
such debuts only at senior age. Of the 387
athletes competing in the 28th Olympic Games
track and field events, 8% of them began their
adventure with sports before the age of 8, 10%
within the range of 9-10 years, 17% at the age
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from 11 tol2, 22% started training at the age of
13-14 and 43% were more than 15 years old.

According to Kampmiller (2000), the optimal
age for maximizing athletic performance in the
men's 100m race is the age range from 20 to 25.
In the men's 400m run, this range is extended
and shifted and ranges from 22 to 28 years.

The results of various studies inspired the
research team to reflections and analysis of
sports career development of the best athletes
specializing in the shortest and the longest sprint
race (100 and 400m). The analysis of results
showed that the greatest dynamics of results
development in both groups occurs up to the age
of 22 and in the first four years, taking into
account the successive years of the 400m
runners’ sports career and the first seven years
for the world’s fastest "short" sprinters. The mean
value of the 400m runners' results assigned to
the athlete’s age at the time of their achievement
indicates that the best time for the distance of
one lap of the athletic stadium is achieved aged
20 to 29. This is confirmed by previous analyses
(Ptatonow 2015). At this age, the mean of results
is less than 45 seconds.

The fastest sprinters specializing in the
100m race maintain the highest sports
championship level on average up to the age of
31. The mean of the fastest sprinters’ results is
equal to or less than 10 seconds and occurs at
the age between 22 and 31. This may indicate
that this period is the best time to continue the
sports career running over the shortest sprint
distance. In this period, the mean of results is
also statistically significant (p<0.01) and correlate
with the best results in their sports careers.

The best time for men to start the
competition over the distance of 400m is the age
from 18-20. After four years of the most dynamic
sports career development the age of 24 is the
mean (x 3 years) age for achieving the best
result in the career of a 400m runner. Track and
field athletes can continue their struggles over
the distance of one lap of the athletic stadium at
the world’s level until the age of 29. According to
the research, after this time there is a regression
in sports results. Considering the mean age of
achieving the best records in the careers of the
world’s 50 best 100m sprinters, and taking into
account that the period during which these

athletes achieve their personal best is 7 years,
and that the constant progression of results is
shaped within the first 8 years of sports career,
the best time to begin the specialization at the
shortest sprint distance is the age of 17-18.

The conducted analysis of results assigned
to the age of examined sprinters did not show
any statistically significant impact of cadet's
(U18) and junior's (U20) age on their results in
relation to their later record achievements, which
confirms the assumption that beginning training
and sports specialization too early does not
guarantee the achievement of becoming a sports
champion (Iskra 2005).

The research into the correlation between
the results achieved by the best sprinters in the
history of the two race categories showed that
the mean results achieved within the period
ranging from the 5th to 12th year of their careers
in both groups have a statistically significant
impact on athletes’ personal best. The mean
results from the period of three years before
achieving the best result in the careers of
athletes at world level in both groups are also
statistically ~ significant  with  their  "PB".
Additionally, in the group of examined 100m
runners, the results achieved during the period of
1-4 years after achieving the "PB" correlate
significantly with the best results in their careers.
The above statements may be important in
organizing the training process at various stages
of sports championship.

Conclusions

1. In the 100m race (at the level of 9.86 +
0.07 sec.), the mean age of achieving record-
breaking results is 25 + 3 years. The mean age
of achieving the best results in 400m run (results
level: 44.06 £ 0.32 s) is 24 + 3 years.

2. The greatest dynamics of change
(progress) of results in both sprints occurs up to
the age of 22. In the 100m race, this concerns
the first seven years of a sports career, and in
the 400m run, the first four years of specialized
training.

3. The best sprinters’ results (under 10
seconds) are achieved within the period from the
22nd to the 31st year of age. The mean of
results in this period significantly (p<0.01)
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correlate with the best results in their sports
careers.

4. In the 400m race, the age from 20 to 29
is the best time to continue the sports career
over this distance at the highest world level.
In this period, the mean of results is less than 45
seconds.

5. In both examined groups, the periods of
three years prior to achieving the best results,
and 4 years after that is the time in which the
maximum results in sprints are achieved.

6. Of statistically significant importance
(p<0.01), in the context of record results, are the
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Abstract

Persons older than 80 are a significant group of patients in outpatient clinics.The aim of the study
was to evaluate the effect of physiotherapeutic treatment of pain experienced by geriatric patients
and to evaluate the basic activities in their daily lives before and after the 10 days improvement of
the elderly during ambulatory treatment. The study was conducted at the Medical Center in Strzelin.
The study group consisted of patients over 80 years of age (18 women and 6 men) with an average
age of 86 + 8, with pain caused by osteoarthritis, sciatica, rheumatoid arthritis, pericarditis and
periarthritis. It has been shown that physiotherapeutic treatment in people over 80 significantly
reduces feelings of pain and does not affect the improvement of basic activities in everyday life..

Key words: Physiotherapy treatment, feeling pain, people over 80 years old.

Introduction

As average life expectancy so has the number of
elderly people. The general process of physical
aging involves pathological lesions, problems
with bodily functions, and morbidity of different
systems and organs which lead to walking
disorders and problems with personal activities.
The situations described have an impact on the
quality of elderly people's lives and limit their
physical activity. Those people need medical and
physiotherapy treatment and it is a challenge for
doctors and physiotherapists. It is necessary to
select a proper programme of activities for
people who belong to the mentioned age group
(1). No papers that refer to physiotherapy
treatment dedicated to elderly people have been
found so far. That is why the effects of physical
therapy of people over 80 have been evaluated
during outpatient treatment.

Aim
People over 80 are a large group of patients at

outpatient clinics. They take part in individual or
group activities, massages as well as

physiotherapeutic treatment. The aim of this
article is to evaluate the influence of
physiotherapeutic treatment on pain and basic
activities connected with everyday life before and
after 10 days of activities selected for elderly
people during outpatient treatment.

Reference methods and materials

The examinations were conducted at the Medical
Center in Strzelin. The examined group
comprised patients over the age of 80 (18
women and 6 men), the average age 8618.

Patients suffered from pain caused by
osteoarthritis, sciatica, rheumatoid arthritis,
ankylosing spondylitis and periarthritic

inflammation. Examinations were carried out by
a physiotherapist. The eligibility criteria consists
of a referral form for physiotherapy treatment, the
patient’s consent for taking part in examinations
and obtaining a minimum of 4 points on an
AMTS test. For the purposes of examinations
patients have been evaluated according to
Katza’'s (ADL) scale to evaluate the basic
activities of their everyday life. Hodgkinson's test
(AMTS) was applied, which evaluates the mental
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capacity of patients and Borga’s 10-scale which
evaluates the level of experienced pain (Tab. 1,
2, 3).

Katza's scale (ADL) evaluates 6 basic
everyday life activities to determine patients'

physical capacity. In examining patients
according to this scale, the support of other
people has been taken into consideration (Tab.
1).

Tab.1. Katza's scale — ADL (evaluation scale of basic every day life activities).

INDEPENDENT - YES INDEPENDENT - NO
1. BATHING 1 0
2. DRESSING/UNDRESSING 1 0
3. USING THE LAVATORY 1 0
4. GETTING OUT OF BED AND 1 0
MOBILITY IN AN ARMCHAIR
5. INDEPENDENT EATING 1 0
6. CONTROLLED DISCHARGE 1 0
OF STOOLS AND PASSING OF
URINE

Score:
5 -6 —non - disabled people
3 — 4 — moderately disabled people
=< 2 — considerably disabled people

Hodgkinson's test evaluates patients'
mental capacity. Through simple questions and
orders the awareness of the patients and their

memory is controlled. The test described was
carried out only once in order to qualify patients
for the conducted examinations. The Patient had
to obtain 4 or more points to be assured that the
received answers evaluated according to Katz's
scale and Borg's 10 scales were reliable (Tab.
2).

Tab.2. Mental capacity test according to Hodgkinson (AMTS).

How old are you?

What time is it?

Please repeat and try to remember the address you are going to hear — Gruszkowa Street 42.

What year is it?

What is you address?

When were you born?

What year did the Second World War start?

What is the name of the Polish president?

Please count backwards from 20 to 1.

Please repeat the address that you heard.

Single correct answer - 1 point, max. 10 points.
>6 — non — disabled person
4-6 — moderately disabled person
0-3 — considerably disabled person

Hodgkinson' s test shows that 17 patients
are non — disabled, but 7 patients are moderately
disabled (Ryc.1).
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Hodgkinson mental fitness test (AMTS)

= > 6 non -disabled person
" 4 -6 moderately disabled
person

0 -3 considerably disabled
person

Ryc.1. Evaluation of mental capacity, according to Hodgkinson's Test, patients undergoing physiotherapeutic
treatment.

Borga's scale is used for subjective
measurement of the patients' degree of pain. The
scale presented was used in order to obtain

information about whether physical treatment
lowers pain (Tab. 3).

Tab.3. 10 — Borga's 10 grade scale

BORGA'S SCALE USED FOR SUBJECTIVE MEASUREMENT OF A
PATIENT'S DEGREE OF PAIN
10 GRADE SCALE
0 no pain
0,5 light pain
1 mild pain
2 annoying pain
3 moderate pain
4 significant pain
5 intense pain
6
7 severe pain
8
9
10 severe pain, unable to perform tasks
Having qualified patients for  minutes, interferential currents 1 time per day for
physiotherapeutic treatment, the length of about 15 minutes, diadynamic currents 1 per day

rehabilitation (10 days) was applied. This
consists of physiotherapeutic treatment such as:
a laser 1 time per day for about 5 minutes, a
magnetic field 1 time per day for about 15

for about 15 minutes, TENS 1 per day for about
15 minutes, sollux 1 per day for about 15
minutes, cryotherapy 1 per day for about 3
minutes and ultrasound 1 per day for about 3
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minutes on different parts of the body for
example: lumbar spine, knee joint and shoulder
girdle.

Physiotherapy treatment was used for 10
days according to the requirement of the
National Health Fund.

At the beggining and at the end of the
physiotherapeutic treatment programme that
lasts 10 days, every patient took a subjective
measurement of the degree of pain according to
Borga's scale and evaluated the basic activities
of their everyday life according to Katz's scale.

All  patients finished selected the
programme.

The data collected has been statistically
analyzed. For each parameter the mean value
and standard deviation have been charged. The
materiality level within the group has been
determined by using the T Student's Test.

Results

During the research, subjective measurement of
pain degree according to Borga's scale and basic
activities of everyday life according to Katza's
scale have been analyzed. The mean value of
examined indicators and average value were
compared before and after physiotherapeutic
treatment.

The study showed that the average value of
pain experienced before physiotherapeutic
treatment in the group of women was 9.5, but
after physiotherapy treatment it is 8.5. The level
of pain experienced lowered about 10.5% and it
is statistically relevant.

In a group of men the level of experienced
pain was 10, but after physiotherapeutic
treatment 9. The level of experienced pain
lowered about 10 % and it is statistically relevant
(Tab. 4).

Tab.4. Evaluation of experienced pain before and after physiotherapeutic treatment.

Evaluation of experienced pain

Before After
Women - Men Women - Men
9 10 7 8
9 10 9 9
9 10 9 10
9 10 8 9
9 10 10 8
9 10 7 10
9 8
9 9
9 10
10 7
10 8
10 9
10 10
10 7
10 8
10 9
10 9
10 9
9 8
9 9
9 8
10 8
10 9
10 9
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Patients' capacity for dealing with everyday
life activities before and after physiotherapy has

not changed (Ryc. 2).

Skala Katza - ADL

B 5-6 osoby sprawne

B 3-4 osoby umiarkowanie
sprawne

M =<2 osoby znacznie
niesprawne

Ryc.2. Evaluation of dealing with everyday life before and after physiotherapy.

Discussion

The aim of physiotherapy among elderly people
is to improve physical capacity in everyday life as
well as lower experienced pain. According to the
Polish model of comprehensive physiotherapy
presented by prof. Wiktor Dega (1) and
guidelines that refer to individual rehabilitation of
the geriatric, care should be individualized
considering the existing distortions (2).
Examinations conducted by Marek Zak
refer to the rehabilitation of people over 80 years
old considering different types of physical
activities with satisfactory results. Physical
capacity has been improved significantly (3).
Analyzed results of basic every day activities
have not improved but the level of experienced
pain has decreased according to Borga's scale.
Another  form  of  physiotherapy is
occupational therapy. Research conducted by
Dr. Adrianna Maria Borowicz shows positive
results of physical capacity in the area of basic
activities of everyday life. What is more,
occupational therapy enables participation in
community life, the develop of passions and has
influence on mental state, decreasing tension

and levels of stress and promoting a healthy
lifestyle (4).

The review of research conducted by
Agnieszka Borzym shows that highly efficient risk
reduction of falls indicates properly selected
exercises that have an influence on proper body
poise, better balance, strong muscles and better
physical capacity in everyday life (5).

Physical treatment exercises have influence
on decreasing feelings of anxiety about falling,
improved blood flow, ameliorate the symptoms of
depression, and improve the quality of sleeping
which is reflected in patients' well-being (6).

On the basis of studies it is assumed that
physical treatment has a positive influence on
reduced levels of experienced pain but it does
not affect the physical capacity of elderly people
).

Results of research conducted by the
authors of this article and results presented by
other authors are evidence of the need to apply
comprehensive  physiotherapy to  geriatric
patients in order to obtain better physical
capabilities. The aim of detailed recordings and
reviews of the effects of physiotherapy on
longevity, which involves physical treatment,
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kinesiotherapy and occupational therapy, are
necessarily for further examinations of geriatric
patients who suffer from pain caused by
osteoarthritis, ischias, rheumatoid arthritis,
ankylosing spondylitis and periarticular
inflammation (1, 7).

Conclusion

1. It has been proved that physiotherapeutic
treatment of geriatric patients over 80 years old
significantly decreases experienced pain.
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Abstract

To achieve its aim, any human activity needs to be performed consciously and purposefully. In this
way, such an activity strengthens perseverance and contributes to the development of a strategy of
action. The selection of the objective is associated with the valuation and hierarchy of goals and in
such circumstances the teacher who targets the completion o a variety of tasks needs to determine
what is important for them, prioritise, and establish which activities are indispensable in order to
proceed to further steps (Strelau, 2000). Physical education forms a process through which students
are prepared for an independent, satisfying and life-long participation in movement culture(Crum,
2007). However, the realization of these goals is relative to activities on the part of teachers and
adequate education throughout the course of the study program. The objective of this paper is to
establish the opinions of academic teachers regarding the hierarchy of the goals of physical
education. The survey involved 52 teachers working at three Polish universities: Opole University of
Technology, University of Physical Education in Katowice and State Higher Vocational School in
Racib6rz. The method involved a diagnostic technique, i.e. a survey in the form of a questionnaire.
The specific tool applied a survey developed by the European Physical Education Association. On
the basis of the replies to the questionnaire we can conclude that all interviewees agree on the
principal objective i.e. encouraging students to follow an active and healthy lifestyle. This objective
was followed in priority by ensuring students’ safety during physical education classes and

developing the range of movement skills.

Key words: goals of physical education, hierarchy, academic teachers..

Introduction

Physical education forms a process through
which young people prepare for an independent,
satisfying and life-long participation in the culture
of movement (J. Pospiech 2003 after Crum
2003). The realization of the objectives of
physical education is related considerably to the
educational priorities followed by academic
teachers, since the latter have a decisive role in
the perception of physical education amongst
their students, i.e. future teachers of this school
subject.

It was stated by Bart Crum (J. Pospiech
after B. Crum 2003) that the school should
provide students with basic competency as a

result of which the latter will develop the ability

to:

—adapt the course of activity to particular
circumstances,

— appreciate and organize health promoting
activities,

— act as a critical sports consumer,

— maintain a distance in relation to media
reports.

The realization of the goals of physical
education is considerably dependent on teachers
themselves. The existing differences in the
educational priorities followed by teachers can
arise along the career path followed by teachers
with a greater length of service, in particular with
regard to those educated under the influence of
the biotechnology-based theory of physical
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education. The reasons for the discrepancies
between teaching strategies in accordance with
Bart Crum'’s theories can be associated with the
various ideologies followed by teachers of
physical education. "The first ideology -
characterized by the idea of ‘education-through-
the-physical’ — which claims that the described
effects on  character and personality
development come more or less automatically
simply by taking part in movement activities with
the ascribed educational potential ". (Crum 2007,
p.5).

"The second ideology is ‘training-of-the-
physical’. The objectives of PE are formulated in
terms of training effects and the content is
described in terms of exercises that are
classified according to desired effects and/or
body parts. The main methodological rule of
thumb is: keep students busy with frequent
repetitions of simple exercises" (Crum 2007,
p.6). Political transformations and socio-political
factors can play a role in the educational views of
teachers as they affect the system of education
and vocational training. For this reason, it is
important to correctly determine the hierarchy of
the objectives followed in physical education and
adapt a uniform system of teacher training
(Ku$nierz 2015).

Research in the area of physical education
undertakes basic issues related to the realization
of this school subject. During such studies, one
of the objectives is to determine educational
activities, the effect of which is a commitment to
developing well-educated persons in this area.
To give an example, the European vocational
associations in this area united in 1990 to form
European Physical Education Association,
(EUPEA), whose main objective is concerned
with the protection and promotion of the Physical
Education subject curriculum in  school
(Hardman, Green 2011). The important role of
physical education as a subject that is
recognized by the EU is demonstrated by the
fact that the year 2004 was called the European
Year of Education through Sport, and 2005 was
named the United Nations International Year of
Sport and Physical Education. Nevertheless,
despite the considerable progress visible in
many countries, the actual issue is probably
associated with the “permanent tension between

the unfulfilled humanistic commitments
expressed by politicians and compensation
strategies generated by non-governmental
organizations” (Klein, 2003, p. 424).

In consideration of the fact that each
student attends school for at least 12 years and
that schools employ professional PE teachers,
the school takes responsibility for introduction to
movement culture and the acquisition of
movement competency (Crum 2007). The
teaching of movement and sport should be
followed by analogy to the teaching languages
and literature. Despite the fact that the latter
introduces the young to linguistic culture, the
former gives an introduction to movement culture
(Crum 2007). However, in order to ensure that
this process occurs adequately, it is necessary to
start from the source of the issue and determine
which of the goals of PE are recognized as most
important by the staff responsible for preparing
future teachers, i.e. by academic teachers. "As
long as the professor of biomechanics teaches a
different message about the essence of PE than
the pedagogy professor and as long as the
games methodology teacher has a different PE
perspective than the teacher for gymnastics
methodology (just to give some examples), a
PETE program will never be able to defeat the
power of the apprenticeship of observation”
(Crum 2007, p. 10).

The perception of the issue stated by Bart
J. Crum can be limited to the statement
regarding the differences between the objectives
of physical education recognized by academic
teachers in charge of theoretical subjects, such
as theory of physical education, theory of
learning, methodology of physical education and
the group of university teachers providing
training in the gymnastics hall, swimming pool
and athletic stadium.

Objective of the study

This study aims to learn and report on the

hierarchy of the objectives of physical education

as they are recognized and valued by academic

teachers.

Study questions:

- Which of the objectives of physical education
are most important in the opinions of academic
teachers?
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- Are there differences in the hierarchy of goals
followed by teachers teaching theoretical and
practical courses?

- Does gender form a factor in the hierarchy of
the goals?

Material and Methods

The pilot studies involved 52 teachers working at

Polish  universities: Opole  University of
Technology, The University of Physical
Education in Katowice and State Higher

Vocational School in Raciborz. The method
involved a diagnostic technique, i.e. a survey in
the form of a questionnaire developed by the
European Physical Education Association
(Repond, 2010). This questionnaire includes 13
goals of physical education representing general
and detailed content, and the task of the
interviewees was to indicate a hierarchy by
marking the most important goal and giving a
score to the remaining objectives in accordance
with their preferences with regard to the priority.
The analysis of the results involved calculation of
arithmetic means and the statistical materiality
level was established by the application of the
Mann-Whitney test.

Results

An adequate  selection and effective
implementation of the objectives of physical
education can provide students with suitable
competency that can enable life-long
participation in the culture of physical education.
The acquisition of the competency will be relative
to the effective following teaching and
educational activities and fulfilment of their
goals. A classification of such goals was
provided by the European Physical Education
Association, and it involved 13 competencies
considered as core to the subject curriculum.
They are formulated as follows:

1. ‘To encourage students to follow an active

and healthy lifestyle’

2. ‘To develop a feeling of personal well-being’;

3. 'To spread values among students that are
connected to participation in sport: solidarity
and fair play’;

4. 'To ensure students’ safety during classes’;

5. ‘To develop a broad repertoire of students’
competence in movement’;

6. "To show students the cross-curricular links
between physical education and other school
subjects’

7. ‘To promote among students the social and
cultural importance of sports and physical
activity’

8. ‘To develop students’ ability to evaluate their
own and others’ performance’;

9. ‘To develop group management skills and the
ability to organize others’ work’;

10."To appreciate the value of fitness and health’;

11.“To develop the capacity to apply and develop
skills in specific forms of physical activity’;

12.‘To foster a sense of citizenship’;

13.To provide opportunities for satisfactory
participation in classes to all students,
regardless of ability, gender or social and
cultural background'.

The analysis of the results based on
arithmetic mean demonstrates that among the
goals listed above, the teachers recognized
objective no. 1 as the most important one
(encouraging students to follow an active and
healthy lifestyle’). It was followed by two equally
important ones (goals 4 and, 5, i.e. ensuring
students’ safety during classes and developing a
broad repertoire of students’ competence in
movement). The goals that are considered as the
least relevant to the teaching process include:
no. 12: fostering a sense of citizenship and
no. 6., i.e. encouraging students to appreciate
the cross-curricular links between physical
education and other school subjects (Fig. 1).
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Fig. 2. Hierarchy of goals of physical education, comparison of staff teaching theoretical and practical courses

On the basis of a comparative analysis of  practical courses, we can immediately note some
the arithmetic mean gained from the interviews  differences in the hierarchy of goals in the area
involving academic staff teaching theoretical and  of physical education observed by the two
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groups of academics. Despite the fact that both
groups indicated objective no. 1 as the most
important one, later choices demonstrate
discrepancies between the two groups. The
second place among theoreticians is occupied by
goal no. 5, i.e. development of a broad repertoire
of abilities, whereas the practitioners indicated
goal no. 4, which is associated with ensuring
student safety during the classes. The objective
no. 4 took third place in the opinion of the staff
teaching theoretical subjects, whereas for those
giving practical courses this position is occupied
by providing opportunities for satisfactory
participation in classes regardless of ability,
gender or social and cultural background (goal
np.13), for details see Fig. 2.

The following step involved a comparison of
the hierarchy while focusing on the differences

14

depending on the gender of the interviewees.
With regard to goal no. 1, i.e. encouraging
students to follow an active and healthy lifestyle,
a higher arithmetic mean was registered in the
female group and similarly a higher score among
women was indicated with regard to goals no. 4
(ensuring student safety during class) and no. 2
(developing a feeling of personal well-being).
Concurrently, the male interviewees tend to pay
more attention to goal no.13 (providing
opportunities for satisfactory participation in
classes to all students regardless of ability,
gender or social and cultural background) and
goal no. 8 (developing students’ ability to
evaluate their own and others’ performance),
details can be found in Fig. 3.

12
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Fig. 3. Hierarchy of goals of physical education on the basis of comparison of male and female academic
teachers

By comparing the hierarchy of goals
reported by the teachers of the particular
universities, we can note that all of them
indicated goal no. 1 to be the most important;
however, there are some differences with regard
to the hierarchy of the remaining goals. For
instance, goal no. 4 regarding ensuring safety is
more highly valued by teachers from Raciborz

and Opole compared to Katowice and a similar
situation is noted with regard to goal no. 11.
Concurrently, in comparison to the teachers from
Racib6rz and Opole, the staff from Katowice
university tend to give higher priority to goals no.
9 and 11. We can also note that with regard to
goals np. 6 and 12, there is a strong consensus
among the interviewed academic staff from the
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universities participating in the studies (see

14

Fig. 4).
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Fig. 4. Hierarchy of goals of physical education — a comparison of teacher opinions from various universities.

A statistical analysis was also performed
with the purpose of determining the differences
in the hierarchy indicated by the academic staff
teaching theoretical and practical courses. The
statistically material differences could only be
observed with regard to goal no. 9, which was
given a higher rank by the staff teaching practical

courses and goal no.11, which is more respected
by theoreticians (Table 1). On the basis of
statistical analysis regarding the gender-related
variations, only differences were noted with
regard to goal no. 8, which was given a higher
rank by male teachers (Table 2).

Table 1. Hierarchy of goals based on classification of staff teaching theoretical and practical courses.

Mann-Whitney U test with regard to variable: theory/practice. Statistically material
differences (p < 0.05) are marked by bold font
Goal no.
Overall rank Overall rank
theoreticians practitioners U z P
1 854.0 524.0 248.0 1.56 0.11
2 715.5 662.5 280.5 -0.96 0.33
3 868.5 509.5 2335 1.83 0.06
4 719.0 659.5 284.0 -0.90 0.36
5 777.5 600.5 324.5 0.15 0.87
6 716.0 662.0 281.0 -0.95 0.33
7 783.0 595.0 319.0 0.25 0.79
8 720.0 658.0 285.0 -0.88 0.37
9 657.5 720.5 222.5 -2.03 0.04
10 835.5 542.5 266.5 1.22 0.22
11 888.5 489.5 213.5 2.20 0.02
12 738.5 639.5 303.5 -0.54 0.58
13 684.5 693.5 249.5 -1.53 0.12
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Table 2. Gender-related hierarchy of goals.

Test U Mann-Whitney U test with regard to variable: theory/practice. Statistically material
Goal no. differences (p < 0.05) are marked by bold font
Total rank F Total rank M U 4 p
1 610.0 768.0 303.0 0.49 0.62
2 660.5 717.5 252.5 1.42 0.15
3 631.5 746.5 281.5 0.88 0.37
4 654.5 723.5 258.5 1.31 0.18
5 556.0 822.0 303.0 -0.49 0.62
6 499.0 879.0 246.0 -1.54 0.12
7 544.0 834.0 291.0 -0.71 0.47
8 475.5 902.5 222.5 -1.98 0.04
9 566.0 812.0 313.0 -0.30 0.75
10 513.0 865.0 260.0 -1.28 0.19
11 614.5 763.5 298.5 0.57 0.56
12 616.0 762.0 297.0 0.60 0.54
13 596.5 781.5 316.5 0.24 0.80
) . to the apparent respect for value systems
Discussion

The goals of physical education play a role in the
shape of physical culture and hence a diagnosis
with regard to them can be extremely important.
The interviewees participating in the survey play
professional roles concerned with training future
teachers and this was the rationale for the
selections made by the respondents. The current
study can be considered as an initial pilot study
and it can form a starting point for a further
analysis of the issue of the hierarchy of goals.
The impact of the work of a physical education
teacher is relative to the formation of a value
system in the area concerned with care for
health and fithess as well as consistency in
attitudes that are manifested (and not only
declared) by teachers and their students
(Bronikowski 2005). A solution to this issue
should require a consistent approach among
teachers to the overall objectives and the tasks
of physical education that stem from them. It was
stated by Sulisz (2005) that the particularly good
effectiveness of the education can be achieved
in conditions when a coherent educational
system is formed by an education and training
environment that is based on shared and
respected values. Nevertheless, it seems that
the durable outcome of education is not related

declared by teachers. An educational outcome
can only be achieved as a result of an approach
involving professional and emotional
commitment. Physical education does not only
form a teaching process; in contrast, it is
principally based on an educational process
(Kusnierz 2015).

The objectives of physical education in
accordance with Crum (2007) should be stated in
such a manner that the effects they produce
should take the form of an introduction to
movement culture. As a result, the participants
can gain the needed competence to achieve an
independent, conscious, durable and satisfying
participation in physical culture. The selection
made by academic staff with regard to goal no.
1: ‘to encourage students to follow an active and
healthy lifestyle’ demonstrates the correct
interpretation and approval for the humanist idea
of the theory of physical education. This goal
was also selected to be the most important one
in the studies reported in various European
countries (Hardman, Green, 2011) as well as by
teachers based in schools in the southern part of
Poland (Kusnierz 2015). Such an outcome can
also demonstrate similar tendencies observed
among the developmental tendencies in physical
education as well as the common educational
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priorities followed in many countries in Europe.
Further analysis conducted by Crum revealing a
varied hierarchy of goals reflected by remaining
choices with regard to goals of physical
education registered are attributed to a diversity
of versions of the theory of physical education
followed by PE teachers. The professional
experience gained by PE students during their
apprenticeships in  schools can have a
considerable outcome in the form of recognition
of the principles observed and followed in this
profession. We can predict that through
apprenticeships accompanied by observations
made by students during physical education
classes, many students were able to learn about
the principles of the traditional biotechnology
approach to physical education. Consequently,
this leads to a professional approach among new
teachers that mainly reflects the ideas concerned
with the general development of exercise and
game-playing tasks (Crum 2007). Even if a
PETE program succeeds in accomplishing the
desired PE teaching perspective, there is a great
chance that these changes will appear to be
cosmetic once student teachers or new teachers
confront the constraints of real work in schools.
Because many  supervising  cooperating
teachers, older colleagues, principals, parents
and students hold non-teaching perspectives and
expectations  concerning PE, the old
perspectives will be reinforced (Dodds, 1989;
Griffin, 1985; O'Sullivan, 1989; Placek, 1983;
Tannehill, 1989). Research indicates that the
approach to this subject plays the principal role
in the prediction of future physical activity (De
Bruijn et al., 2006, Kusnierz,
2005,2006,2008,2009). The positive experience
derived from PE classes will have an effect in the
form of a stimulus to undertake various types of
exercise and practice sport. In contrast, a
negative experience can produce a reverse
effect, and can discourage students from
involvement in sport activities in the future.
Knowing the sources of student satisfaction,
teachers often tend to meet students’

expectations, which positively affects the level of
activity during class but has a detrimental effect
on the teaching function played by PE classes.
Other reports focus on the fact that meeting of
the adopted goals by the students is related to
the way in which curricula are followed and the
achievement of the maximum effect depends on
the selection of particular types of physical
activity (Kusnierz, 2015). A model that can be
derived from a study by Fisher et al. (2011) is
close to a suggestion that a goal of the subject
that is close to the students’ needs leads to the
better realization of the adopted objectives.

Conclusion

The results representing the opinions of
academic teachers regarding the hierarchy of
goals of physical education have considerable
implications both for theory and scientific
practice. The hierarchies indicated by the
interviewees are in accordance with the values
established in the humanist concept of the theory
of physical education and the latter emphasizes
the role of an active and healthy lifestyle. A
comparison of the academic staff teaching
theoretical and practical courses demonstrates
that statistically material differences are only
noted with regard to two goals, which involve the
development of group management skills and
the abilty to organize others’ work and
developing the capacity to apply and develop
skills in specific forms of physical activity. The
only gender-related differences could be
observed with regard to one objective and this
can mean that gender does not have an effect on
the hierarchy followed by the academics
interviewed. The results of the pilot studies need
to be confirmed by studies involving a wider
group of interviewees, preferably a study
extending to all Polish universities teaching
physical education at Master's degree level. It
would also be necessary to extend the scope of
the investigated variables and perform a wider
statistical analysis of the results.
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