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Abstract
This study was conducted to evaluate the jump performance of youth basketball players according to their sport
ages. 26 male basketball players (14.1±1.6 year) who participated in the study were divided into two groups of
sport ages of 4 and below (≤4) and 6 and above (≥6). The group with sports ages ≤4 consisted of 12 male
basketball players with a height of 162±2.56 cm, a body weight of 51.4±3.04 kg, a body mass index of
19.4±0.74 kg/m². The other group with sports ages ≥6 consisted of 14 male basketball players with a height of
155.9±1.98 cm, a body weight of 45.7±1.85 kg, a body mass index of 18.8±0.69 kg/m. All basketball players’
squat jump (SJ) and countermovement jump (CMJ) were measured (Optojump Microgate Bolzano, Italy). The
Mann Whitney U test was used to determine whether there were differences between groups in terms of T
flighttimes and jump heights. Statistically significant level of p<0.05 was accepted. As a result of the study, no
statistically significant difference was observed between the sport ages and SJ and CMJ splashes. In this respect,
it can be considered that the Jump performance does not develop in parallel with the training age, and that the
jump ability of this cause may be more related to motor skill and ability than the training age.
Keywords: basketball, counter movement jump, squat jump, sport ages
1. Introduction
Basketball is a branch of sports that motoric features such as durability, strength, speed, skills, and mobility are
important (Tusunawake et al., 2003). In addition to technical, tactical, and psychological skills, performance in
basketball also depends on anthropometric properties and physical fitness levels (jumping, agility with and
without the ball, and speed of cyclic or acyclic movements) (Apostolidis et al., 2004; Delextrat & Cohen, 2009).
Jumping is an important motor parameter that requires a high degree of coordination, which is providing motor
coordination between the upper and lower body (David et al., 2017). In the studies conducted, it was stated that
the jumping was one of the basic parameters for performance in football (Stolen et al., 2005), basketball (Ziy &
Lidor, 2009), volleyball (Sheppard et al., 2008), and handball (Kruger et al., 2014).
Multiple jump testing, countermovement jump test, and squat jump test are used to determine jumping
performance (Sands et al., 2004; Orhan et al., 2015). These tests are tests that utilize the jump height to measure
the quick power indirectly. The explosive power, starting power, and elastic power, which are known as the
jumping power, are the sub-branches of the quick power and are directly influenced by the maximal force. If
only the effect of the contractible component is to be measured, the squat jump (SJ) test is used, while if the
effect of both the contractible and the viscoelastic component is to be measured, then, the countermovement
jump (CMJ) test is applied (Potteiger et al., 2010).
Training methods that accelerate the muscle response of the vertical jump and leg strength are emphasized a lot,
especially by the basketball trainers. In basketball, the success of coordinated movements in a regular way and
the conversion of them into skills is the result of very good developed motoric features. Basketball sport has a
structure that includes movements such as acceleration and deceleration as well as skills such as direction
changes and jumps. Especially the jumping power, arm power (shooting and passing), and sprint power
development are prominent among them (Maggioni et al., 2018).
In addition to all these features, it is stated that age and maturity are important characteristics of performance.
The maturation differences between individuals of the same age can affect their performances (Torres-Unda et
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al., 2017). Gall et al. found in their study on football players in the 14–17 age group that height and weight
parameters and also speed and Vo2max performance factors, as well as the age of training, can cause changes in
performance (Gall et al., 2010).
Apart from the training age, talent selection is also a very important criterion in terms of performance in
basketball. The performance requirements during the game allow the talent to come to the fore from time to time.
The skills such as jumping, speed, etc., are included in the class of skills that are difficult to develop by training.
In a study, it was examined whether the age of training and the success of the footballers were related to their
anaerobic capacity or not and no correlation was found between the training age and anaerobic performance
(Torres-Unda et al., 2017).
Basketball can be evaluated among the sports branches where the talent selection is evaluated as a priority and
the training process is progressed very systematically. While the contents and intensity of the trainings are very
important in terms of the success of the teams, talented players may come to the fore in the team sometimes. In
this study, the relationship between the training age and the jumping skill that is considered as an important skill
for scoring in the basketball game is investigated.
Due to the lack of studies on the age of training, which is one of the important parameters of performance in
basketball, and to examine the relationship between age that is an important parameter in performance and
jumping performance this study has been conducted.
2. Methods
2.1 Participants and Measurements
26 male basketball players aged 14.1±1.6 years participated in the study. Basketball players were divided into
two groups as sports ages of under 4 (≤4) and over 6 (≥6). They were engaged in formal training and competition
for at least 4–6 years. Participants were informed about the nature of the study and were also informed that
participation was voluntary and that they could withdraw at any time. Players and their parents or legal guardians
provided informed written consent. The nature of the study and any possible risks associated with participation
were explained to the youth and parents in compliance with the Declaration of Helsinki. The height
measurements of subjects were measured with Holtain Limited height measurement device while they were
resting with bare feet (Sensibility 0.01m). On the other hand, body weights just with short and t-short were
weighed with Angel electronic weighting machine (Sensibility 0.01 kg).
Their squat jump (SJ) and countermovement jump (CJ) values were also measured (Optojump Microgate
Bolzano, Italy). After a full explanation of experimental procedures, subjects completed a standardized warm-up
consisting of treadmill running at 6–10 kilometers per hour (5 minutes) and stretching of lower extremity
muscles. The following jump modalities were considered: SJ and CMJ with 3 repetitions per modality. For SJ,
subjects started from the upright standing position with their hands on their hips, they were then instructed to
flex their knees and hold a predetermined knee position (approximately 90°), and the experimenter then counted
out for 3 seconds. On the count of 3, the subject was instructed to jump as high as possible without performing
any countermovement before the execution of the jump. For CMJ, subjects started from the upright standing
position with their hands on their hips (i.e., without arm swing); they were then instructed to flex their knees
(approximately 90°) as quick as possible and then jump as high as possible in the ensuing concentric phase. For
CMJ, subjects were instructed to perform a CMJ with arm swing during the execution of the jump (i.e., hands
were free to move). With all jumps, it was recommended that at takeoff the subjects leave the floor with the
knees and ankles extended and land in a similarly extended position. A rest interval of 30 seconds was
interspersed between jump repetitions, while 2 minutes was allowed between jump series. The Optojump system
measured the flight time of vertical jumps with an accuracy of 1/1000 seconds (1 kHz). Jump height was then
estimated as 9.81X flight time2/8(3). Each test was repeated twice and the highest value was recorded in cm.
2.2 Statistical Analysis
Average and standard deviation values have been interpreted as the definitive statistics. All the meaningfulness
degrees have been determined at p<0.05 level. Mann Whitney U test was applied to determine if there was any
difference between the groups in T flight and jump heights. Statistical significance was accepted as p<0.05.
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3. Results
The ages of the participants were 14.1±1.6 years. Table 1 shows the height, body weight and body mass index
(BMI) values of the subjects according to their sport ages (4 years and less, 6 and more). Table 2 presents SJ
Tflight (sec), SJ height (cm), CMJ T flight (sec), and CMJ height (cm) values.
Table 1. Height, body weight, and body mass index mean values
Parameters (n=26)
Height (cm)
Weight (kg)
BMI (kg)

Sport ages (year)
4 < (n:12)
6 > (n:14)
4<
6>
4<
6>

Mean±SS
162±2.56
155.9±1.98
51.4±3.04
45.7±1.85
19.4±0.74
18.8±0.69

p
0.09
0.24
0.44

Note. p<0.05.

Table 2. Comparison of SJ and CMJ jumping performances according to sports age
Parameters (n=26)
SJ T flight(sn)
SJ height (cm)
CMJ T flight(sn)
CMJ jump height (cm)

Sport ages (year)
4 < (n:12)
6 > (n:14)
4<
6>
4<
6>
4<
6>

Mean±SS
0.43±0.01
0.43±0.01
22.6±1.32
22.7±1.01
0.44±0.01
0.43±0.01
24.1±1.29
22.6±1.03

p
0.86
0.86
0.96
0.61

Note. p<0.05.

4. Discussion
This study was carried out to evaluate the sport ages and jump performance of basketball players. It was found
that the jump performance and the sport ages of the basketball players did not improve in parallel. It is known
that performance is influenced by factors such as age, sex, the age of training, and level of trainability (Bompa,
1991). Training age is an important parameter, especially for performance athletes. However, according to the
results of the study, it can be said that only the age of the training is not an effective parameter in evaluating the
performance. It is stated that there may be some performances in which anthropometric criteria and talent factor,
as well as the age of training, are effective. The growth process involves individual-specific differences.
Different maturation levels can be seen in the same chronological age. In other words, individual maturation is
explained by biological maturation (Baxter-Jones, 1995). Different maturity levels in the same chronological age
are closely related to biomotor and sportive performance (Carlos et al., 2012). Body composition and
performance differences related to maturity in adolescence vary according to early and late maturation (Valente
et al., 2012; Carlos et al., 2012). In a study conducted with 42 Brazilian football players aged between 11–15
years, Gobbi and colleagues investigated the effect of biological maturation on sprint and agility performance.
As a result of their study, it was determined that biological maturation had a significant effect on sprint and
agility performance. In addition, they stated that the training history was not effective on sprint and agility
performance alone (Gobbi et al., 2010).
In basketball, sudden acceleration, change of direction, sudden stop, jump, and shooting skills shown during the
game are important criteria in terms of game performance and scoring. Although jumping is important for all
kinds of sportive activities, it becomes more important in some sports such as basketball in which anaerobic
power is used massively. Jumping plays an important role in both defensive and offensive maneuvers in training
and matches in basketball (Ziy & Lidor, 2010; Ignacio et al., 2017). To evaluate the lower extremity strength,
squat jump and active jump tests are frequently preferred field tests (Cardinale et al., 2011). In the majority of
studies, it is seen that the relationship between SJ height and CMJ and sprint performance is examined (Shalfawi
et al., 2014). Moreover, it is seen that with the SJ and CMJ tests, the relations between motoric parameters such
as direction change abilities, agility, and power are examined (Comfort et al., 2014; Meylan et al., 2009). In a
study conducted by Chaouachi et al., which they examined the relationship between 1 repetitive maximum
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(RM)-SJ and agility in elite men’s basketball players, they reported that SJ exercises should be a component of
basketball training when they considered the relationship between 1 RM-SJ and short-term sprints (Chaouachi et
al., 2009). Rodriguez and friends could not find a relationship between the age and vertical jumps of basketball
players in their research conducted with U15 basketball players (David et al., 2017).
When the studies on age and performance are examined, it is seen that there are studies that discuss their effects
especially in team sports (Baker et al., 2012; Till et al., 2010; Ford & Williams, 2011). In team sports,
physiological, psychological, motoric, and conditional features, as well as technical and tactical elements have
an important place in performance (Ford & Williams, 2011). Therefore, it is thought that evaluating motoric
abilities as a whole together with age will give a more effective perspective in terms of performance.
As a result, while it is clearly seen in many studies that age and performance development can be quite important
in the training process and periodization in team sports, when it is evaluated in terms of game performance,
sometimes individual talents stand out regardless of age parameters of the players in the team. To sum up,
according to the findings, no relation was found between jumping performance and targeted age group. It can be
said that the training age does not show a significant effect when evaluated in terms of an anaerobic performance
such as jumping. Consequently, relationship between sport age and jump performance would not develop the
same direction in adolescent ages.
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