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Abstract 

In dynamic and high-intensity sports such as basketball, jumping and speed are fundamental motor 

skills that directly affect both offensive and defensive performance. Understanding the relationship 

between these abilities is crucial for designing training strategies that enhance players' on-court ef-

fectiveness. This study aimed to examine the relationship between single-leg jump performance and 

change of direction speed in adolescent male basketball players. The study included 29 participants 

with a mean age of 16.76 ± 1.09 years, height 179.28 ± 5.28 cm, weight 76.21 ± 6.65 kg, and BMI 23.76 

± 2.39. Based on Pearson correlation analysis, a weak and negative correlation (r = -0.237) was found 

between the two variables; however, this result was not statistically significant (p = 0.216). Addi-

tionally, the coefficient of determination (R² = 0.056) indicated that jump performance explained 

only 5.6% of the variance in change of direction speed. In conclusion, no significant association was 

found between single-leg jump performance and change of direction speed. This suggests that these 

two motor skills should be approached independently in physical training and performance assess-

ment. Future studies involving larger and more diverse samples are recommended to achieve more 

generalizable and comprehensive results. 

Keywords: Basketball, Youth athletes, Motor performance, Agility, Explosive power. 

Introduction  

Basketball is a high-intensity intermittent sport that requires players to execute fre-

quent accelerations, decelerations, and multidirectional movements throughout a game 

(Abian-Vicen et al., 2014). On average, a basketball player covers approximately 5000 me-

ters per match, with heart rates exceeding 75% of their maximum capacity and an average 

heart rate of around 140 beats per minute (Puente et al., 2017). Given these physiological 

demands, basketball necessitates the integration of both aerobic and anaerobic energy sys-

tems to sustain repeated explosive movements such as sprints, lateral shifts, and vertical 

jumps. 

Jumping ability is a fundamental component of basketball performance, as it directly 

influences offensive and defensive actions. Professional basketball players perform ap-

proximately 44±7 jumps per game, underscoring the critical role of lower-body strength 

and power in competitive play (Abdelkrim et al., 2007). Explosive jumping movements 

contribute to key performance tasks such as rebounding, shot-blocking, and layups, as 

well as enhancing overall agility and movement efficiency (Ramirez-Campillo et al., 2021; 

Saez de Villarreal et al., 2021). Additionally, high-intensity movements such as rapid 
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acceleration, deceleration, and changes of direction are essential for optimizing game per-

formance, and these abilities are closely linked to neuromuscular power and agility 

(Castagna et al., 2008). 

Basketball requires players to execute both pre-planned and reactive movements, of-

ten within split-second decision-making scenarios (Versic et al., 2021). Change-of-direc-

tion speed (pre-planned agility) and reactive agility (unplanned agility) are widely recog-

nized as key determinants of successful performance (Ben Abdelkrim et al., 2010; Scanlan 

et al., 2015; Sekulic et al., 2017; Vukasevic et al., 2020). Studies conducted on basketball 

players from various competitive levels have demonstrated significant differences in 

change-of-direction speed between first- and second-division athletes, highlighting the 

role of agility in distinguishing elite performers from lower-level competitors (Ben Abdel-

krim et al., 2010; Köklü et al., 2011). More recent research has further reinforced the im-

portance of reactive agility as a distinguishing factor in performance levels, particularly 

in high-intensity gameplay scenarios (Scanlan et al., 2015; Sekulic et al., 2017). 

Given the dynamic and unpredictable nature of basketball, players must continu-

ously adapt to fluctuating movement intensities and directional changes throughout a 

match. As a result, change-of-direction performance is considered a crucial determinant 

of overall on-court effectiveness (Ben Abdelkrim et al., 2010; Scanlan et al., 2012, 2015). 

This ability requires coordinated neuromuscular activity to decelerate rapidly without 

compromising balance while generating medial-lateral ground reaction forces to facilitate 

efficient directional shifts (Spiteri et al., 2014). Furthermore, basketball players frequently 

transition from lateral movements to maximal vertical jumps, particularly when executing 

fast-break layups or defensive shot-blocking attempts (Ziv & Lidor, 2010). Given the 

sport-specific nature of single-leg jumping, mastery of this skill is likely to enhance overall 

game performance and provide a competitive edge (Wen et al., 2018). Indeed, previous 

studies have revealed that elite-level basketball players demonstrate approximately 9% 

higher single-leg jump performance compared to collegiate-level athletes, emphasizing 

the role of lower-limb power in distinguishing top-tier competitors (Delextrat & Cohen, 

2008). 

In light of these findings, the ability to generate explosive power through single-leg 

jumps and maintain high-speed lateral movement is integral to basketball performance. 

In dynamic and fast-paced sports such as basketball, jumping ability and change of direc-

tion speed are fundamental skills that directly influence both offensive and defensive ef-

ficiency. Single-leg jump performance serves as a critical indicator of an athlete’s capacity 

for rapid force production and movement adaptability, making it a key area of focus for 

performance optimization. This study seeks to investigate the relationship between sin-

gle-leg jump performance and change of direction speed, thereby providing empirical ev-

idence to support the development of targeted training interventions. By establishing po-

tential correlations between these two performance variables, the findings of this research 

may contribute to the refinement of sport-specific conditioning programs designed to en-

hance agility, explosiveness, and overall game effectiveness. Understanding the interplay 

between single-leg jump capacity and change of direction speed will offer valuable in-

sights for coaches, trainers, and athletes striving to maximize on-court performance. 

Therefore, the primary objective of this study is to examine the relationship between sin-

gle-leg jump performance and change of direction speed in basketball players, with a fo-

cus on optimizing training methodologies for competitive success. 
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Material and Methods 

Participants 

The required number of participants for the study was determined using the 

G*Power statistical analysis software (version 3.1.9.3, Germany). To calculate the sample 

size, the "Exact" option under the "Correlation: Bivariate normal model" statistical test and 

a "Two-tailed" hypothesis test were selected. In this analysis, the expected correlation co-

efficient for the alternative hypothesis (H₁) was set at p = 0.50, with a Type I error rate (α 

err prob) of 0.05 and statistical power (1−β err prob) of 0.80. The analysis indicated that 

the study required a minimum of 29 participants. In this context, 29 basketball players 

were included in the research.  

Inclusion and Exclusion Criteria 

Participants were included in the study based on specific inclusion criteria, which 

required them to be between the ages of 15 and 18 and to have at least three years of 

regular basketball training experience. It was mandatory for participants to have engaged 

in training at least three times per week and to have no history of acute injuries or chronic 

orthopedic conditions affecting the lower extremities. Additionally, the ability to safely 

perform the single-leg jump test with both legs was established as a prerequisite. All par-

ticipants were required to voluntarily participate in the study and to provide signed in-

formed consent. 

According to the exclusion criteria, individuals who had undergone lower extremity 

surgery or experienced a severe injury within the past six months were excluded from the 

study. Those with neurological or musculoskeletal disorders that could impair motor 

skills were not permitted to participate. Furthermore, individuals who had trained less 

than three times per week in the past three months or were found to be using ergogenic 

aids or performance-enhancing substances were excluded. Athletes competing profes-

sionally in a sport other than basketball were also not eligible for inclusion. Additionally, 

individuals who did not sign the informed consent form or failed to provide data in ac-

cordance with the study protocol were excluded from participation. Descriptive statistics 

of the participants are presented in Table 1. 

Table 1. Descriptive statistics of the participants 

Variables n Minimum Maximum Mean Std. Deviation 

Age (year) 29 15.00 18.00 16.758 1.090 

Hight (cm) 29 167.00 191.00 179.275 5.284 

Weight (kg) 29 64.00 93.00 76.206 6.646 

BMI (kg/m²) 29 18.90 28.40 23.762 2.394 

Single-Leg Jump (cm) 29 154.00 192.00 172.827 9.599 

Change of Direction 

Speed (sn) 

29 4.29 4.89 4.581 0.137 

In Table 1, the participants' ages ranged from 15 to 18 years, with a mean age of 16.76 

years and a standard deviation of 1.09. The average height was measured as 179.28 cm, 

with a minimum of 167 cm and a maximum of 191 cm, and a standard deviation of 5.28 

cm. The participants’ body weights ranged between 64 kg and 93 kg, with a mean weight 

of 76.21 kg and a standard deviation of 6.65 kg. The Body Mass Index (BMI) had a mean 

value of 23.76, with the lowest value recorded as 18.90 and the highest as 28.40, and a 

standard deviation of 2.39. The single-leg jump distances varied between 154 cm and 192 

cm, with a mean distance of 172.83 cm and a standard deviation of 9.60 cm. change of 
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direction speed times ranged from 4.29 seconds to 4.89 seconds, with a mean duration of 

4.58 seconds and a standard deviation of 0.14 seconds. 

Experimental Design 

This study employed a cross-sectional design within a quasi-experimental frame-

work. The research commenced following approval from the İnönü University Scientific 

Research and Publication Ethics Committee and the Health Sciences Scientific Research 

Ethics Committee (Approval Number: 2025/7509). Participants were provided with de-

tailed information regarding the study's purpose, scope, and procedure. Informed consent 

forms were signed, ensuring voluntary participation. Anthropometric measurements 

were conducted to assess participants' body composition, including height, body weight, 

and body mass index (BMI). In addition, the Single-Leg Hop Test and the Pro-Agility (5-

10-5) Test were administered to evaluate single-leg jumping and change of direction speed 

capacities, respectively. 

Biometric Measurements 

Participants' body weight and height were measured using standardized protocols 

in accordance with the International Society for the Advancement of Kinanthropometry 

(ISAK) guidelines. Height was measured using a wall-mounted stadiometer (Holtain Ltd., 

UK) for precision, while body weight was recorded using a calibrated electronic scale 

(Seca, Germany). To ensure accuracy and reproducibility, all assessments were conducted 

between 09:00 and 09:30 AM, with participants wearing light clothing and no footwear. 

This scheduling minimized biological variations that could occur at different times of the 

day. 

Single-Leg Hop Test 

The Single-Leg Hop Test is a functional performance assessment with high reliability, 

demonstrating intraclass correlation coefficients ranging from 0.92 to 0.96 (Bang et al., 

1990; Bolgla & Keskula, 1997). The test was conducted based on the methodology outlined 

by Noyes et al. (1991) and Dominguez-Navarro et al. (2023). During the test, a measuring 

tape was placed parallel to the ground on the surface used for jumping. Participants were 

instructed to stand on their dominant leg and jump forward with maximum effort. Upon 

landing, they were required to maintain balance on the same leg without shifting their 

support surface or using additional assistance. If any of these criteria were not met, the 

trial was deemed invalid. Once successfully completed, the jump distance was recorded 

in centimeters. The Single-Leg Hop Test is illustrated in Figure 1. 
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Figure 1. Single-leg hop test. 

Pro-Agility (5-10-5) Test 

The Pro-Agility (5-10-5) Test is a widely used assessment for evaluating agility levels 

and change-of-direction speed in athletes (İlbak et al., 2023). At the start of the test, partic-

ipants assumed a three-point stance while facing forward at the midpoint of the testing 

area, which helped them maintain balance and readiness. In the first trial, participants 

were free to initiate movement either to the left or right upon the start command. They 

sprinted 5 yards (4.57 m) in one direction and touched a cone with their right hand. Then, 

they changed direction, turning 180 degrees, and sprinted 10 yards (9.14 m) to touch an-

other cone with their left hand. This phase was critical for assessing agility and directional 

change ability. Finally, participants made another 180-degree turn and sprinted 5 yards 

(4.57 m) back to the starting position, crossing the photocell timing gate to complete the 

test. The final results were recorded in seconds (Stewart et al., 2014). The Pro-Agility (5-

10-5) Test is depicted in Figure 2. 

 

Figure 2. Pro-agility (5-10-5) test. 

Statistical Analysis 

The collected data were analyzed using IBM SPSS Statistics software (version 26.0, 

Armonk, NY, USA). Descriptive statistics were used to summarize the participants’ de-

mographic characteristics and primary study variables. The normality of the data distri-

bution was assessed by examining skewness and kurtosis values, with values between +2 

and -2 considered acceptable for normal distribution (Kim, 2013; Mishra et al., 2019; 

Tabachnick & Fidell, 2019). To investigate the relationships between variables, Pearson 

correlation analysis was conducted. This method assesses the direction and strength of 

linear associations, with correlation coefficients (r) ranging from -1 to +1. These coeffi-

cients were interpreted as follows: weak correlation (±0.1 to ±0.3), moderate correlation 

(±0.3 to ±0.5), strong correlation (±0.5 to ±0.7), and very strong correlation (±0.7 to ±1.0) 

(Cohen, 1988; Hinkle et al., 2003). In addition to correlation analysis, linear regression 

analysis was employed to evaluate the predictive relationship between key performance 

variables. The coefficient of determination (R²) was used to quantify the proportion of 

variance in the dependent variable explained by the independent variable.  
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All statistical analyses were performed within a 95% confidence interval, and the 

level of statistical significance was set at p < 0.05. 

Results 

The results obtained within the scope of this research are presented in the table be-

low. 

Table 2. Pearson correlation analysis results 

Sport Performance  

Parameter 

n r p 

Single-Leg Jump  

(cm) 

 

29 

 

 

-.237 

 

.216 

Change of Direction Speed (sn) 

n: Sample number; r: correlation; p: p-value. 

As presented in Table 2, the Pearson correlation coefficient between single-leg jump 

performance and change of direction speed was calculated as r = -0.237, indicating a weak 

and negative relationship between the two variables. This suggests that as jump perfor-

mance increases, there may be a slight improvement in change of direction speed (re-

flected by reduced time); however, the strength of this association is minimal. Further-

more, the obtained p-value = 0.216 exceeds the commonly accepted threshold for statisti-

cal significance (p < 0.05), indicating that the observed relationship is not statistically sig-

nificant. Therefore, no meaningful correlation can be concluded between the variables in 

this sample. 

 

Figure 3. Linear regression analysis results. 

In figure 3, according to the linear regression analysis, the obtained R² = 0.056 indi-

cates that single-leg jump performance explains only 5.6% of the variance in change of 

direction speed. This reflects a very low explanatory power, suggesting that jump 
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performance has a limited predictive effect on agility. Therefore, beyond being a weak 

correlation, the practical significance of the relationship is also minimal. 

Discussion 

The discussion section explores the meaning of the findings in depth and compares 

them with similar studies in literature. The alignment of the results with the research ques-

tions and hypotheses should be evaluated, and any unexpected outcomes should be high-

lighted. The theoretical or practical contributions of the study, along with the implications 

of the findings, should be discussed. Additionally, the study's limitations must be ad-

dressed objectively, explaining how these may have influenced the results. Lastly, sug-

gestions for future research should be provided, pointing toward new areas of inquiry. 

This study aimed to examine the relationship between single-leg jump performance 

and change of direction (COD) speed in adolescent male basketball players. The findings 

revealed no statistically significant relationship between single-leg jump performance and 

COD speed. The absence of a meaningful correlation between these two performance var-

iables is thought to be associated with the fact that they rely on different physical and 

neuromotor components. 

While the single-leg jump test predominantly assesses explosive strength and lower 

extremity power (do Amaral Vasconcellos et al., 2012; Tramel et al., 2019), COD speed 

involves not only muscular strength but also a variety of complex skills such as agility, 

balance, coordination, reaction time, and neuromuscular control (Matlák et al., 2016; Sat-

tler et al., 2015). Therefore, an athlete may exhibit high jump performance yet lack the 

agility and body control necessary during directional changes. 

Furthermore, while COD tests encompass multidirectional movements and sport-

specific actions such as sudden stopping and starting (Hernández-Davó et al., 2021; Lockie 

et al., 2018), jump tests evaluate more linear and limited movement patterns (Church et 

al., 2001; Lockie et al., 2018). Additionally, factors such as limb asymmetries, technical 

differences, and the validity levels of the tests used may also contribute to the weak rela-

tionship observed between these variables. Consequently, COD speed and jump perfor-

mance can be regarded as distinct motor characteristics. 

The relationship between COD performance and jump performance appears to be 

multifaceted. The literature presents varying findings indicating both direct and indirect 

associations between these two physical performance indicators. For instance, Mikołajec 

et al. (2023) found a negative correlation between COD ability and countermovement 

jump height in basketball players, suggesting that greater COD ability might correspond 

with lower jump height. Conversely, a study conducted on female athletes identified 

countermovement jump height as a significant predictor of COD performance, indicating 

that improvements in jumping ability may enhance COD skills (Yamashita et al., 2024). In 

particular, the rate of force production during the concentric phase of the countermove-

ment jump has been highlighted as an indicator of COD ability, emphasizing the critical 

role of explosive strength in both jumping and COD performance (Yamashita et al., 2024). 

Moreover, research on young basketball players has reported significant relation-

ships between COD performance and jumping ability, with age-related differences sug-

gesting that developmental factors influence physical performance components (Perez-

Ifrán et al., 2023). In this context, while the findings of the present study align with some 

previous research, they contrast with others. These discrepancies may be attributed to dif-

ferences in the jump test protocols employed. 
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Swearingen et al. (2011), in a study examining the correlation among three different 

functional tests—Single Leg Vertical Jump (SLVJ), Single Leg Hop for Distance (SLHD), 

and Single Leg Hop for Time (SLHT)—reported a strong negative correlation between 

SLHT and SLHD in both legs (r = −0.89). In contrast, the correlation between SLVJ and 

SLHT was found to be weaker. These results suggest that SLHT and SLHD measure sim-

ilar functional characteristics, while SLVJ reflects different functional components. 

Although the literature generally reports strong relationships between COD and 

jump performance, it is important to recognize that these are distinct motor skills. Each is 

shaped by different physiological and biomechanical factors, and maximizing perfor-

mance in either domain requires targeted training approaches. Therefore, while improve-

ments in jumping ability may contribute to COD performance, developing both skills in-

dependently through specific training programs is essential for optimal athletic develop-

ment (Suarez-Arrones et al., 2020). In this context, it is recommended that training pro-

grams for basketball players focus on the specific motor attributes intended for improve-

ment. Training methods such as plyometrics (Asadi, 2013), electrical muscle stimulation 

(İlbak & Acak, 2022), air alert programs (Hulfian et al., 2023), and resistance training (San-

tos & Janeira, 2012) can be utilized for this purpose. 

Conclusions 

In conclusions, this study highlights the complex and non-linear relationship be-

tween single-leg jump performance and change of direction speed in adolescent basket-

ball players. The lack of a statistically significant correlation between these two variables 

supports the notion that they rely on distinct physical and neuromuscular mechanisms. 

While explosive strength may contribute to both abilities, specific motor demands such as 

agility and neuromuscular control play a more critical role in COD performance. As such, 

basketball training programs should adopt a multifaceted approach, incorporating both 

generalized and targeted interventions to enhance motor performance. Future research is 

encouraged to explore longitudinal effects of training interventions and include larger, 

diverse athlete populations for more comprehensive insights. 
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