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Abstract: 

Study aim: The aim of the study was to compare the morpho-functional profiles of Polish badminton players in junior and 
senior age categories and to check the stability of variables determining the sports level of Polish representatives in the junior 
category compared with the results achieved in this respect by the players of the Polish senior team.

Materials and methods: Research was conducted in 2017 on a group of 12 badminton players appointed to the Polish 
team. The comparative data were taken from a study of 16 juniors, representing the Polish team of badminton players in this age 
category. The scope of research included those variables that - using multidimensional statistical analyses - were identified as 
determinants of the sports level in the so-called morpho-functional profile, prepared for a group of juniors. These were the fol-
lowing variables: body height, shoulder width, arm reach with a racket, amplitude of movements in the radial-wrist joint, power of 
upper and lower limbs, running speed, strength of abdominal muscles, response time with selection, spatial orientation, coupling 
of movements and kinaesthetic differentiation. Basic volatility measures and morpho-functional profiles in the adopted groups were 
calculated for all the variables included, using the mean results and standard deviations of both badminton representations. The T 
scale was used in this respect.

Results: In most of the studied variables, relatively small individual differences were found, smaller in the senior group than 
in the junior set. In the junior group, the difference between individual variables reached the limit of 0.52 standard deviation, with 
a slight dominance of energy-related abilities. A slightly larger variation (0.62 SD) was observed in the group of seniors with a clear 
dominance of coordination abilities. A large advantage of seniors over juniors was also seen (in addition to coordination abilities) 
in the scope of wrist mobility, MPA (maximal anaerobic power) of lower limbs and strength of the abdominal muscles.

Conclusions: The obtained results confirmed the appropriateness of applying progressive training in youth groups of badmin-
ton players. The analyses also suggest the need to verify training programmes for young badminton students, with clear emphasis 
on the need for early shaping of the level of coordination abilities and comprehensive development of motor skills.

Introduction 

Trainers often ask themselves the question: why do 
promising juniors in many sports disciplines not prove 
themselves in the reality of senior competitions? Of 

course, it happens that a well-trained junior also achieves 
excellent results in the senior category. However, these 
are incidental cases, excluding such sports disciplines as: 
artistic gymnastics, swimming, etc., in which these situ-
ations are related to the specificity of these competitions.
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Badminton, as it seems, requires progressive train-
ing, consisting in a gradual increase in results, with apo-
gee at the stage of adulthood [1, 2]. The nature of the 
game determines this. When locating all activities asso-
ciated with playing badminton within motor structure, it 
should be stated that on the efficacy side, acyclic move-
ments dominate here, with a specific duration and high 
variability of forms. It is worth underlining, that this sport 
requires and, at the same time, develops comprehensive 
physical fitness. Each movement sequence observed in 
the game proper usually requires a complex of predis-
positions, and therefore, the use of a certain quantum 
of strength, speed, endurance and coordination. How-
ever, already superficial observation of the game allows 
to determine the nature of the badminton player’s effort 
as speed-endurance. Therefore, these loads are, on the 
one hand, anaerobic (maximal use of force in the short-
est possible time) - take-offs, changes in the direction of 
movement, fast and strong birdie hits, jumps, etc., and 
aerobic (resulting from the duration of the game and the 
number of repeated various movement sequences) [3-5] 
.The dynamics of the game require work muscle causing 
a change in muscle length and tension. During the match, 
a player engages 80% of total muscle mass (general 
effort), mainly of the lower limbs, shoulder girdle and 
forearm. High importance during rebounding ailerons is 
also placed on the chest, abdominal and dorsal muscles. 
Trying to determine the type and nature of efforts in rela-
tion to the work performed by a badminton player in the 
game proper, this game is considered a sport discipline 
with a high intensity of aerobic and anaerobic exercise 
loads [3]. During the game, a very important function is 
also fulfilled by all components of speed.

This game optics allows to believe that it is also 
important to respect, in the course of long-term sports 
training, the individual properties of a player, related to 
the current level of his/her biological maturity. There 
are no two identical units, and developmental pro-
cesses have different courses. Thus, the effects of the 
performed exercises do not uniformly reflect individual 
adaptation affiliations to the utilised stimuli. This maxim 
must be applied in each of the phases of the long-term 
training process and be consistent with the training pro-
cedures used, in its methodological and technological 
aspects. Only such a procedure allows the postulate to 
achieve attributes characteristic of the master’s model in 
adulthood [6, 7].

Early specialisation and the associated intensification 
of training processes - admittedly - lead to permanent 
stabilisation of sporting achievements already at the age 
of 19-20, but on the other hand, they are not conducive 
to using the optimal sporting potential of an adult. Failure 
to comply with the stage-based principle and the stage-
related training objectives associated with it, may be the 

cause of many teaching and training failures [6]. At the 
youth stages of sports training, participation and results 
in sports competitions should not be determinants of the 
training process, but direct consequences of the level 
of training. At this stage of sports preparation, the main 
goals of the training should be focused around training 
improving motor skills and motor abilities. Participation 
in sporting competitions is determined by training and 
qualified goals of already formed players [8].

Within the context of these comments, the issue of 
identifying and forecasting the development of stable 
features is particularly important. A very significant pro-
cedure is to select individuals, who have the appropri-
ate genetic potential for success in a selected sport [9, 
10]. This is a greatly important problem, because these 
properties in combination with other environmental fac-
tors (motor skills with high eco-sensitivity, training base, 
living conditions, etc.) make up the system enabling 
control and synergy of actions accelerating a player’s 
development, with the perspective of calculating final 
achievements at the senior age [9, 11].

Bearing the above in mind, the main purpose of this 
study was to evaluate the stability of variables determin-
ing sports level in the morpho-functional model of the 
Polish junior badminton team, in parallel with the results 
achieved in this regard by badminton players of the Pol-
ish senior team. The purpose of the work can be reduced 
to answering the following research questions:
–  at what level are the morpho-functional predisposi-

tions of Polish senior and junior badminton players 
developed?

–  do morpho-functional predispositions included in 
the profile calculated for the Polish junior badminton 
team show stability in the players appointed to the 
senior team?

–  which of the variables examined in the senior players 
can be described as leading, in parallel with the re-
sults achieved by the badminton players of the junior 
team?

–  how great is the diversity of the studied variables in 
junior and senior staff groups?

Research materials and methods

The research material was a group of 12 players 
from the Polish senior badminton team. The study was 
conducted in October 2017, at the final stage of prepara-
tion for the most important competitions and sporting 
events. Comparative data were taken from a study of 
16 juniors, who constitute the Polish team of badminton 
players in this age category [12]. Alike the Polish senior 
national team, the junior group was in the last phase of 
preparations for the Polish championship. The average 
age of representatives in the senior category was 22.7 
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years, with 12.7 years of professional experience, while 
in the junior team, this totalled 17.7 and 8.7 years, re-
spectively. All procedures were carried out with the con-
sent of the appropriate sports authorities. Competitors, 
after receiving information about the study purpose and 
method, agreed to participation (consent of the Bioethi-
cal Committee No. 159/KBL/OIL/2017).

Scope of research:

The scope of research included variables, which - 
using multidimensional statistical analyses - emerged as 
determinants of the sports level in the so-called morpho-
functional profile, prepared for a group of juniors - repre-
sentatives of Poland [12].

The measurements of somatic features were taken 
using the Martin technique [13] and included the follow-
ing variables:
–  body height (b - v),
–  shoulder width (a - a),
–  arm reach with forehand grip of racket at in standing 

position with arm maximally extended,
–  amplitude of movements in the radial-carpal joint, 

measured in 4 basic directions in the frontal and 
sagittal planes, using an electronic goniometer.
Energy-based motor skills tests were carried out us-

ing tests, such as:
–  power tests of upper and lower limbs according to 

Spieszny’s tests [14],
–  running speed with changing the direction of move-

ment (running on the “envelope”) - the total time of 
three repetitions without an interval [15],

–  strength of abdominal muscles (sed - leg) according 
to the guidelines proposed in the International Physi-
cal Fitness Test [16].
In terms of coordination abilities, computer tests 

were applied, taking the following variables into ac-
count [17]:
–  average response time with selection,
–  spatial orientation,
–  coupling of movements,
–  kinaesthetic differentiation.

Methods of statistical analysis:

–  MPA (of the lower limbs) was calculated according 
to the formulas [14];
from the results of the 10 x 3 m shuttle run.
 

where:
m - body mass [kg]
t - duration of the test in [sec]

–  and from the results of “tapping” with an MPA medi-
cine ball (upper limbs)

  
where:
m - body mass [kg]
g - acceleration of gravity [9.81 m/s²]
hs - height when seated [m]
t - time of trial performance [sec]

–  arithmetic means and basic measures of variation 
were calculated for all examined traits and abilities,

–  morpho-functional profiles were calculated in the ad-
opted groups using normalised results for the mean 
and standard deviation of both representations of 
badminton players in total (T scale).

Results

According to the adopted method, morpho-function-
al profiles were calculated on the basis of previously se-
lected variables, determining the sports level of badmin-
ton players in the “junior” age category. Therefore, their 
stability in the group of seniors (Polish National Team), 
possible differences between the described sets of play-
ers and the structure of these models created using the 
T scale, were examined.

The numerical characteristics on the basis of which 
the morpho-functional profiles were outlined, in the train-
ing groups adopted for analysis are presented in Tables 
1-2, and their graphical representation is illustrated in 
Figure 1. A parallel approach to the averaged modules 
allows to determine their variability at the level of 0.53 
standard deviation, with predominance of the senior 
team over the group of juniors. It should be noted, how-
ever, that the included variables are characterised by 
a diverse range of variability in the entire studied pop-
ulation of badminton players, larger in the junior team 
(Table 1). A similar, small differentiation in results of both 
observed groups can be seen in such variables as: body 
height, shoulder width, range of the arm with the racket 
and speed measured by running the ‘envelope’ test (ju-
niors 2.6 - 3.7%, seniors 2.8 - 3.3 %). On the other hand, 
the greatest variability is seen in the MPA range of the 
lower limbs and kinaesthetic differentiation, in juniors: 
42.0% and 60.5%, and in seniors: 24.8% and 54.0%, 
respectively. The diversity of other variables oscillates 
between 8.3% - 17.4% in juniors and within the range of 
6.9% - 18.9% in the senior fraction.

In the junior group, interspecific differentiation is 
marked within 0.52 of standard deviation (Fig. 1). Above 
the module are the MPA variables for the arms, speed 
measured using the “envelope” run test, shoulder width, 
range of the arm with the racket and kinaesthetic dif-
ferentiation. It should be noted, however, that all these 
instructions, considered to be parallel with the morpho-

MPA = 36000 × m

       
t3

MPA = 
20 × (2 + 0,1 m) × g × hs

                  
t
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Juniors
N=16

x
_

57.32 179.12 40.48 298.12 392.81 56.75 48.50 32.75 279.58 22.78 2398.57 34.12

SD 6.35 4.79 1.05 9.40 60.10 7.79 8.44 19.83 40.06 0.85 1008.32 2.85

V 10.4 2.7 2.6 3.1 15.3 13.7 17.4 60.5 14.3 3.7 42.04 8.35

Seniors
N=12

x
_

  61.25 182.02 40.62 300.25 319.92 48.75 40.58 28.75 278.63 22.69 2925.82 36.58

SD 3.98 6.09 1.14 8.35 33.53 4.69 5.66 15.53 52.61 0.72 725.26 3.53

V 6.9 3.3 2.8 2.8 10.5 9.6 13.9 54.0 18.9 3.2 24.8 9.6

Total
N=28

x
_

  59.57 180.36 40.54 299.03 361.57 53.32 45.11 31.04 279.17 22.74 2624.53 35.18

SD 5.72 5.48 1.07 8.87 61.76 7.67 8.28 17.91 44.94 0.78 921.81 3.33

v 9.6 3.0 2.6 3.0 17.1 14.4 18.3 57.7 16.1 3.4 35.1 9.5

Table 1.  Descriptive statistics of morpho-functional variables for the junior and senior representations

Variables Senior representation Junior representation d

Wrist mobility 52.9 46.1 6.8

Body height 53.0 47.7 5.3

Shoulder width 50.7 49.4 1.3

Arm range with racket 51.4 49.0 2.4

Average reaction time with selection 56.7 44.9 11.8

Spatial orientation 55.9 45.5 10.4

Movement coupling 55.5 45.9 9.6

Kinaesthetic differentiation 51.3 49.0 2.3

MPA of upper limbs 49.9 50.1 -0.2

Running speed 50.6 49.5 1.1

MPA of lower limbs 53.3 47.5 5.8

Abdominal muscle strength 54.2 46.8 7.4

52.9 47.6 5.3

Table 2. Value of morpho-functional variables for the senior and junior representations expressed in T scale points

functional profile prepared for the group of seniors, are 
located at a relatively short distance from the module 
(from 0.14 to 0.25 standard deviation). A similar ar-
rangement is adopted by instructions located below the 
module. These are: response time with selection, spa-
tial orientation, coupling of movements and, to some 
extent, wrist mobility (variation from the mean of 0.15 
- 0.27 standard deviation). In this case, therefore, one 
can speak of a relatively little varied morpho-functional 
profile (the motor features and abilities creating it, with 
a slight dominance of energy-based abilities).

In the senior fraction, slightly greater diversity in the 
arrangement of individual variables shaping the level of 
the entire module is observed. This difference reaches 
the limit of 0.62 standard deviation. The dominating 
abilities comprise reaction speed with selection, spatial 
orientation and coupling of movements, distant from 
the module by 0.38, 0.30 and 0.26 standard deviation, 
respectively. Variables determining shoulder width, arm 
reach with the racket, kinaesthetic differentiation, MPA of 
the arms and speed measured via the “envelope” run be-
low the module. Their distance from the mean is defined 
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by the limits of 0.15 - 0.30 standard deviation. Other 
variables of the senior module are very close to the arith-
metic mean of all compared traits and abilities. Similar 
as in the case of the junior representatives, the seniors 
exhibit a fairly diverse morpho-functional profile, but with 
the dominance of coordination skills, which is also re-
flected in the clear advantage of seniors over juniors in 
the area of these variables. In the case of response time 
with selection, this value equals 1.18 SD, with respect 
to spatial orientation, this is at a maximum of 1.04 SD, 
and in the range of coupling of movements, this reaches 
the value of 0.96 standard deviation. It should also be 
noted that there were significant differences, which con-
cerned such variables as: wrist mobility (0.68 SD), body 
height (0.53 SD), MPA of the lower limbs (0.58 SD) and 
abdominal muscle strength (0.74 SD). Other variables 
were also superior to the junior performance, but came 
very close.

Discussion

The starting point for research on the Polish senior 
representation in badminton were previous explorations 
carried out, among others, on a selected group of juniors 
(Polish National Team) [12]. These earlier observations 
aimed to bridge the gap in the area of complex analyses 
of the multi-faceted determinants of sports level among 
young badminton players. They particularly concerned 
the impact of structural, energy and coordination dispo-

sitions on the development of competitors’ competenc-
es. An attempt was made to solve this priority problem 
in a pragmatic and holistic manner. For these reasons, 
research on the senior representation was conducted 
from a heuristic approach to the research questions 
posed at the beginning, ensuring that the considered is-
sues constitute a logical whole, finding an explanation 
in the essence of the game and sports training. Before 
discussing key issues, it is worth paying attention to the 
relatively small variability of most of the examined traits 
and abilities, both in the group of juniors and seniors. 
As shown, it was slightly smaller among mature play-
ers than in the junior group. This fact can be explained 
by the permanent selection, which promoted badminton 
players to the Polish team, with relatively maximum pa-
rameters of desired somatic features and motor skills. 
However, there is a great differences within the following 
variables, kinaesthetic differentiation, as well as MPA of 
the lower limbs, in both of the compared groups. With 
the generally perceived advantage of the senior group 
over the junior fraction, reaching 0.53 standard devia-
tion, we may indicate compensation of the observed 
variables in the master’s pattern [18]. Certain negli-
gence in progressive training cannot be ruled out, which 
is known to consist of gradually increasing the volume 
of applied exercises, paying attention to their versatility 
applied in youth groups, and gradually increasing the 
volume of targeted and specialised training, when ap-
proaching sports championship at the age of maturity 

Fig. 1. Profile variables of the morpho-functional model for the senior representation in parallel to the morpho-
functional dispositions identified in the junior group
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[1, 2]. This is an important issue if non-compliance with 
this rule is the cause of many failures in the pursuit of 
a sports career.

However, the key issue seems to be the shape of mor-
pho-functional profiles in the compared badminton play-
ers. The dominance of coordination abilities over other 
variables in the senior group deserves special attention. 
In this respect, there is also a symptomatic advantage of 
players in this group over those from the junior team (0.96 
- 1.18 SD). However, these phenomena seem obvious and 
understandable. They are, nevertheless, very interesting, 
because information obtained in this manner, may contrib-
ute to improving the movement skills of trained players. 
In badminton, these issues are not yet sufficiently recog-
nised or clarified, because researchers dealt with - in the 
vast majority of cases- the technique of the elements of 
the game rather than its cognitive, mnemonic and sensory 
conditions. Nonetheless, as a result of observations, the 
view that badminton is included in the group of sport dis-
ciplines with non-standard properties and requires a high 
level of coordination, is validated [3]. As it is known, in 
the structure of motor skills, they fill the information gap 
and generally refer to coordination abilities determining 
coupling, differentiation, orientation, rhythmising, reaction 
speed and adjustment [19]. It seems that each of them 
plays an important role in playing badminton, in terms of 
quality and effectiveness of the implemented movement 
tasks, in various spatial and temporal conditions. This op-
tics of perception regarding phenomena related to the role 
of motor coordination in shaping the level of the game, 
seems to be reinforced by the authors’ observations and 
analyses.

As already noted earlier, the observed phenomenon 
is manifested with great force (compared to the group 
of juniors) in the team of seniors. Interpreting this situ-
ation, one should remember about the important role of 
coordination skills in shaping game technique, which, 
when combined with rational training of coordination 
skills, provides positive effects in the game proper. Great 
emphasis on improving special fitness in the group of 
seniors causes a feedback reaction phenomenon known 
from literature [20]. Improving the technique of individual 
game elements, especially those spectacular and non-
standard, increases the level of coordination skills, while 
these have considerable impact on further modelling 
sports technique.

The great importance of eye-hand coordination and 
reaction time for the game was also confirmed in the 
research by Yuan et al. [21], while the role of these abili-
ties in improving the game technique was emphasized, 
among others, by Chin et al. [22], Starosta et al. [23], 
Sakurai et al. [24] and Mooney et al. [25]. The explora-
tions undertaken by Poliszczuk and Mosakowska [26] 
also seem very interesting in terms of efficiency of re-

ceiving and processing visual information during move-
ment and determining the mutual relationship between 
these phenomena in high-class badminton players aged 
19-26. In other analyses based on a scientific experi-
ment, the relationship between the reaction skills of bad-
minton players and their perceptive performance was 
determined in terms of motor-related activities [27, 28]. 
The conducted analyses confirmed the great importance 
of perception in the area of   recognition ability and ef-
ficiency of motor training as part of shaping game skills.

The lower level and much smaller inter-group differ-
entiation within the kinaesthetic differentiation capacity 
may be associated with the high variability of this coor-
dination ability found in both of the compared groups. 
However, the relatively low level of coordination skills 
in the junior team seems disturbing. In parallel with the 
results of seniors, they may indicate some negligence 
in their formation. This may also be related to the domi-
nance of energy-based abilities in this badminton player 
fraction, i.e. training focused mainly on the development 
of fitness abilities.

Finally, it is worth focusing on the relatively large ad-
vantage of seniors over juniors in terms of variables such 
as MPA of the lower limbs, abdominal muscle strength, 
wrist mobility and body height (differences depending on 
the variable within the range 0.53 - 0.74 SD). Effective 
playing requires fast movement around the court in or-
der to assume the right position in time and space. This 
is due to the high level of MPA in the lower limbs. This 
has huge impact on the correctness and technique of 
performing almost all elements of the game. All motor 
acts typical for the relationship of this motor ability are 
immanent to successful game play. The facts found cor-
respond to the general opinion of other authors, qualify-
ing badminton as an endurance discipline, but above all, 
requiring a high level of energy-based (speed-strength) 
abilities [3, 4]. Considering that power (as an energy 
predisposition) plays a very important role in badminton 
considering the implementation of most technical ele-
ments; it is also worth paying attention to the design of 
systematics of exercises shaping body balance during 
various hits of a racket in the attack - requiring the use 
of muscle strength in the shortest possible time [29]. 
Simultaneously, Sakurai and Odtsuki [24] have proven 
beyond a doubt that muscle performance is a signifi-
cant factor in the accuracy, power and speed of strik-
ing: smash during a jump. In the research by Amus et 
al. [30], the great importance of power, arm range and 
amplitude of lower limb movements in achieving positive 
effects in the game proper was also suggested. How-
ever, in the research by Ślawska and Jagodziński [31], 
based on selected badminton players for observation, 
the dominant role of anaerobic work during the meetings 
was confirmed. Many other authors also wrote about 
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efforts, among others - those anaerobic, characteristic 
of the game of badminton[32, 33, 34]. The research 
concerned elite players and affirmed the earlier quoted 
observations.

Issues in the field of power shaping mainly for im-
proving elements related to the technique of racket 
impact, were developed on the basis of biomechanical 
analyses conducted by Waddell et al. [35], Wołkow [36] 
and Laffaye et al. [37]. They dealt with the competences 
and motor skills of sports students in terms of recruit-
ment and selection in badminton.

The set of variables in the somatic model of seniors 
was also strongly associated with body height (advan-
tage over juniors by 0.53 SD), a feature which can of-
ten compensate for deficiencies in the smooth and fast 
movement of a player on the court [18]. There are many 
reports in the area of this issue, but only concerning the 
somatic conditions of special fitness of badminton play-
ers [38, 39, 40].

An even greater advantage of seniors over juniors 
was recorded in the scope of wrist mobility (0.68 SD). 
This is logical insofar as this property helps a player to 
give the birdie strength and initial speed. In the study 
on badminton players - so far - the importance of wrist 
flexibility in shaping the technique of the game has not 
been addressed. The amplitude of movement in this 
area turned out to be a very significant anatomical and 
functional feature in the authors’ research, affecting the 
sports level of senior players. From the experience of the 
authors of this work, as well as other coaches and supe-
rior players, it can be stated that high mobility of the wrist 
is important when performing hand movements during 
unconventional plays - most often surprising rivals. It is 
also of great importance when performing short serves, 
as well as all combination shots, shortening the distance 
of the birdie’s flight. Other birdie strikes - their assort-
ment being quite significant - also require intensive wrist 
work during the initial phase of movement, and only 
then, significant arm (strength) work. In this sense, the 
dominance of this factor, in comparison with the junior 
group, is completely logical and understandable.

The large variation (0.74 SD) between the compared 
groups in favour of seniors in terms of abdominal muscle 
strength should also be considered logical. It is related 
to the improvement of smash and clear strikes, as well 
as all elements of the game performed in extremely dif-
ficult situations on the court, above all, including during 
a jump [3].

In summary of the discussion, it is worth emphasiz-
ing that the system of variables conditioning the level of 
sport that changes with age of badminton players marks 
a certain trend in shaping the master model. This spe-
cific classification is consistent with the views of other 
authors, who, determining the stage nature of sports im-

provement models, recommend the use of procedures 
consisting in setting appropriate norms for morpho-
functional variables and sports results at subsequent 
stages of training - progressive training [1, 2, 9]. Stel-
ter’s publication [40] is one of its kind in the field of plan-
ning badminton training, which addresses the problem 
quite comprehensively. He contained a thought related 
to the issues of effective planning of sports training in 
badminton. He based his thoughts and opinions on ex-
tensive professional experience and coaching practice. 
The value of this study is undoubtedly demonstrating 
the differences between training 12-year-old children, 
16-year-old girls and boys or 20-year-old women and 
men. The author’s praxeological approach to training 
processes deserves attention. In his concept, the author 
rightly used the thesis that a child is not a reduced model 
of an adult. For these reasons, the purpose of the pro-
posed training programme is to train young badminton 
players using progressive loads, adapted to the age of 
exercising children and adolescents. This long-lasting 
and patient work should guarantee their proper develop-
ment, as well as prepare young athletes for basic sports 
activities, including sports championships. Therefore, 
it is justified to systematically control and evaluate the 
somatic features and motor skills of both young and 
mature badminton players, which, in combination with 
diagnosis of developmental age, may protect trainers 
and coaches from making too hasty and often wrong 
decisions in recruitment and selection and in program-
ming training processes.

Conclusions and practical implications

1.  Morpho-functional predispositions included in the 
profile calculated for the Polish junior badminton 
team do not show stability in players appointed to 
the senior team.

2.  The junior group is dominated by energy-based abili-
ties (MPA of the upper limbs, running speed) and 
some somatic features (shoulder width, shoulder 
range), as well as kinaesthetic differentiation abili-
ties. In the morpho-functional profile of seniors, how-
ever, some coordination abilities stand out, such as: 
response time with selection, spatial orientation and 
coupling of movements.

3.  The diversity of the studied variables in the groups of 
junior and senior representatives can be defined as 
moderate (larger in the group of seniors).

4.  In training young badminton players, a progressive 
training system is recommended, consisting in shap-
ing motor skills in accordance with the participants’ 
biological development possibilities and sensitive 
periods guaranteeing maximum development of spe-
cific dispositions at the right time.
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5.  The training programme for young badminton play-
ers, contenders for the Polish National Team, requires 
verification, which means paying more attention to 
the development of coordination abilities.

6.  Too early striving to maximise results and sports 
championship in badminton games can be the cause 
of many failures among already mature players.

References: 

 [1]  Sozański H (red.): Podstawy treningu sportowego. Warszawa: RCMSz, KFiS; 1999.
 [2]  Sozański H, Czerwiński J, Sadowski J (red.): Podstawy treningu i technologii treningu Sportowego. Biała Podlaska: AwFiS; 2013.
 [3]  Nawara H: Badminton. Wrocław: AWF; 2000.
 [4]  Nawara H: Schemat metodyczny – w nauczaniu techniki gry w badmintona. Wychowanie Fizyczne i Zdrowotne. 2008; 6: 

59-62.
 [5]  Laffaye G, Phomsoupha M, Dor F: Changes in the game characteristics of a badminton Match: A longitudinal study through 

the Olympic game finals analysis in men’s singles. Journal of Sports Science and Medicine. 2015;14( 3): 584–590.
 [6]  Płatonow W N, Sozański H: Optymalizacja struktury treningu sportowego. Warszawa: RCMSz, KFiS; 1991.
 [7]  Kosendiak J: Projektowanie systemów treningowych. Warszawa: AWF; 2013.
 [8]  Szinkaruk OA: Otbor sportsmenów i orientacja ich padgatowki w processie mnogoletniego sowierszenstwowanija.  Kijew: 

Olimpijskaja Literatura; 2011.
 [9]  Raczek J: Podstawy szkolenia sportowego dzieci i młodzieży. Warszawa: RCMSK, KFiS; 1991.
[10]  Szopa J: Genetyczne uwarunkowania zdolności motorycznych – przegląd zagadnienia. Antropomotoryka. 1992; 8:141-155.
[11]  Naglak Z: Zespołowa gra sportowa. Studium. Studia i Monografie. Wrocław: AWF; 1994; 45.
[12]  Jaworski J, Żak M: The Structure of Morpho-Functional Conditions Determining the Level Of Sports Performance of Young 

Badminton Players. Journal of Human Kinetics. 2015; 47: 215 – 223.
[13]  Gołąb S, Chrzanowska M (red:): Przewodnik do ćwiczeń z antropologii. Kraków: AWF; 1998. (Podręczniki i Skrypty. nr 2).
[14]  Spieszny M: Analiza rozwoju cech somatycznych motorycznych i umiejętności techniczno-taktycznych młodych sportow-

ców uprawiających grę w piłkę ręczną.  Kraków: AWF; 2011. (Wydawnictwa Monograficzne AWF Kraków. nr 3).
[15]  Pilicz S: Metoda oceny sprawności fizycznej studentów. Wychowanie Fizyczne i Sport. 1971; 1: 3-9
[16]  Pilicz S, Przewenda R, Dobosz J, Nowacka-Dobosz S: Punktacja sprawności fizycznej młodzieży polskiej wg Międzyna-

rodowego Testu Sprawności Fizycznej. Kryteria pomiaru wydolności organizmu testem Coopera. Warszawa: AWF; 2002. 
(Wydawnictwa Monograficzne. nr 86).

[17]  Sterkowicz S, Jaworski J: Participation in computer games vs. coordination motor abilities and body composition in boys 
from rural areas of Poland. Human Movement. 2013; 14 (1);4–10.

[18]  Jaworski J, Żak M, Lech G, Bujas P, Żak S, Tchorzewski D: Somatic and Functional Compensations in Junior Badminton 
Players. Human Movement. 2018; 19 (1): 26 – 33.

[19]  Raczek J: Antropomotoryka – teoria motoryczności człowieka w zarysie. Wydawnictwa Lekarskie, PZWL Warszawa; 2010.
[20]  Starosta W: Globalna i lokalna koordynacja ruchowa w wychowaniu fizycznym i sporcie. Warszawa, International Association 

of Sport Kinetics, Biblioteka MSMS, 2006; 19.
[21]  Yuan YWY, Fan X, Chin M, So RC H: Hand-eye Co-ordination and Visual Reaction Time in Elite Badminton Players and Gym-

nasts. Journal of Sports Medicine Spring. 1995; 23 (3): 19 – 22.
[22]  Chin M K, Wong ASK, So RCH, Siu OT, Steinger K, Lo DTL: Sport Secyfic Fitness Testing of Elite Badminton Players. British 

Journal of Sports Medicine. 1995; 29 (3): 153-157.
[23]  Starosta W: Przejawy asymetrii czynnościowej u zawodników badmintona - uczestników Igrzysk Olimpijskich 1966. Trening. 

2000; 4: 69-73
[24]  Sakurai S, Ohtsuki T: Muscle Activity and accuracy of Performance of the Smash Stroke in Badminton with Reference to Skill 

and Practice. Journal of Sports Sciences. 2000; 18 (11): 901 – 914.
[25]  Mooney RP, Mutrie N: The Effects of Goal Specificity and Goal Difficulty on the Performance of Badminton Skills in Children. 

Pediatric Exercise Science. 2000; 12 (3): 270 – 283.
[26]  Poliszczuk T. Mosakowska M: Badminton Players. Studies in Physical Culture & Tourism. 2009; 16 (3): 259.
[27]  Wang S, Yan C, Zhang J: A Research on Evaluation Target Reaction Ability Correctly for Badminton Power in the Process of 

Appraising Perceptual-Motor Skill. Journal of Beijing Sport University. 2008; 31 (6): 779 – 781.
[28]  Wang S, Zhang J. Yin X: A Research on Performance of Perceptual- Motor Skill Training for Badminton. Journal of Beijing 

Sport University. 2009; 32 (9): 46.
[29]  Merard M, Ventou P: Badminton: construire un project adapte au rapport de force (Badminton Building a Project Which is 

adapter to the Balance of Powers). EPS Edukation Physique & Sport. 1996; 262: 17 – 20.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration of Helsinki, 
and approved by the Institutional Ethics Committee



A comparative look at the morfo-functional profiles...i

57Journal of Kinesiology and Exercise Sciences

[30]  Amusa LO, Toriola AL, Dhallwal HS: Fitness and Skill Related Performance Characteristics of Botswana Junior National 
Badminton Players. Journal of the International Council for Health, Physical Education Recreation, Sport & Dance. 2002; 38 
(2): 36 – 38.

[31]  Ślawska J, Jagodziński L: Raport szkoleniowy. Seminarium Trenerskiego Europejskiej Federacji Badmintona w Malmö. War-
szawa: PZBad; 1989.

[32]  Aqnevik G: Idrottsfisiologi. Raport nr 8 Badminton. Trygg, Stockholm; 1970.
[33]  Liddane L: Badminton’s Secret is out it’s a fun Way to Stay fit and it’s Relatively Inexpensive. Orange County Register, 2001; 

08/06.
[34]  Ooi CH, Tan A, Ahmad A, Kwong KW, Sompong R, Mohd Ghazali KA, Liew SL, Chai WJ, Thompson MW: Physiological 

Characteristics of Elite and Sub-elite Badminton Players. Journal of Sports Scientes. 2009; 27 (14): 1591 – 1599.
[35]  Waddell DB, In Hong Y (ed.): Biomechanical Elements and Coaching Cues for Badminton Power Strokes. Procedings of XVIII 

International Symposium on Biomechanics in Sports, Hong Kong, Department of Sports Science and Physical Education. 
The Chinese University of Hong Kong; 2000.

[36]  Wołkow L: Teoria sportiwnowo otbora: sposobnosti, odarennosti, talent. Kiew: Weża; 1997.
[37]  Laffaye G, Papelier G: Competences attendues et composante culturelle. EPS Education Physique & Sport. 2003; 294.
[38]  Wołkowycka B: Budowa somatyczna a poziom sprawności młodych badmintonistów (W:) J. Migasiewicz, R. Zatoń (red): 

Sport szkolny w teorii i praktyce: wyniki badań naukowych i ich metodyczne aplikacje. Wrocław: AWF; 2006.
[39]  Szwarc WB, Chryszczew SW: Mediko-biologiczeskije aspekty sportiwnoj orientacji i otbora.  Moskwa: Fiz. Kultura i Sport; 

1984.
[40]  Stelter MH: Badminton: program szkolenia dzieci i młodzieży. Warszawa: COS; 2001. 

Author for correspondence:

Michał Żak
E-mail: michal.zak@awf.krakow.pl
ORCID: 0000-0002-0897-7604

Janusz Jaworski ORCID: 0000-0002-2664-1012
Stanisław Żak ORCID: 0000-0001-9616-615X




