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Ozet

Basketbol, sik yon degisiklikleri, yiiksek yogunluklu sprintler, sigrama ve ribaund gibi dikey hareketleri igeren dinamik
bir spordur. Ceviklik, 6zellikle hizli néromiiskiiler ve morfolojik gelisimin yasandigi ergenlik 6ncesi donemde basketbol
performansinin temel bir bilesenidir. Bu ¢aligmanin amaci, geng erkek basketbolcularinda V-cut ¢eviklik performansi ile
ti¢ temel fiziksel yetenek olan dogrusal sprint hizi, dikey sigrama ve yon degistirme (COD) arasindaki iligkiyi arastirmakti.
Bu kesitsel calismaya bolgesel basketbol akademilerinden 41 geng erkek basketbolcu (yas: 11.02 + 0.79 y1l, boy: 152.72
+ 7,40 cm, viicut agirhigi: 42.61 + 7.38 kg, antrenman tecriibesi: 2.3 + 0.4 yil) katilmistir. Tiim katilimcilar, son bir yil
boyunca haftada en az ii¢ kez aktif olarak basketbol antrenman programlarma katilmistir. Veri toplama oncesinde,
oyuncular hafif kosu, dinamik esneme ve hareketlerden olusan 10 dakikalik standart bir 1stnma programi tamamlamistir.
Her katilimer V-cut geviklik testi, 25 metrelik sprint, dikey sigrama (CMJ) ve Hexagon yon degistirme testlerini
tamamladi. Tiim testler, yorgunlukla ilgili etkileri en aza indirmek ve tutarli ¢evre kosullar1 saglamak igin, iki ardigik
olmayan giinde, kapali bir alanda, parke zeminli basketbol sahasinda gergeklestirildi. Degiskenler arasindaki iliskileri
arastirmak igin Pearson korelasyon ve regresyon analizleri kullanildi. Korelasyon katsayis1 degerleri 0.00-0.25 ¢ok zayif,
0.26-0.49 zayif, 0.50-0.69 orta, 0.70-0.89 yiiksek, 0.90-1.00 ¢ok yiiksek korelasyon olarak degerlendirildi. V-cut ¢eviklik
performansimin Sprint, dikey sigrama ve yon degistirmeyi tahmin edip edemeyecegini degerlendirmek igin basit bir
dogrusal regresyon testi yapildi. Her model i¢in regresyon katsayist (B), belirleme katsayisi (R?) ve p degerleri rapor
edildi. Istatistiksel anlamlilik p < 0,05 olarak belirlendi. V-cut ¢eviklik test ve 25 m sprint performansi arasinda yiiksek
pozitif bir korelasyon bulunmustur (r=0.795, R*=0.633, F (1,39)=67.42, p<0.0001). V-cut ¢eviklik test siiresi ile dikey
atlama arasinda negatif, orta derecede bir iliski bulunmustur (r=-0.505, R?>=0,255, F(1,39)=13.38, p=0.0008). V-cut
ceviklik test siiresi ile yon degisikligi arasinda negatif, zayif bir iliski bulunmustur (r=-0.357, R*=0.128, F(1,39) = 5.729,
p = 0.0216). Regresyon analizi, sprint performansindaki varyansin %63 .3'iinii agikladigini gostermistir. Bu sonuglar V-
cut testi ile Olgiilen g¢evikligin, basketbolcularin sprint yeteneginin giiglii bir belirleyicisi oldugunu gostermektedir.
Iliskinin giicii sprint performansina gére daha diisiik bulunsa da V-cut ¢eviklik siiresi yine de dikey sigrama sonuglarimdaki
varyansin %25.5'ini agiklamaktadir. Ayrica, daha iyi V-cut g¢eviklik performansi, yon degistirme performansindaki
iyilesmeyle orta derecede iligkiliydi ve V-cut ¢eviklik testi, varyansin %12.8'ini agikliyordu. Sonug olarak, V-cut ¢eviklik
testi gibi basketbola 6zgii ¢eviklik degerlendirmelerinin kullanilmasi, oyuncu performansina iliskin daha anlamli bilgiler
saglayabilir. Bu nedenle, antrenorler V-cut testini sadece bir degerlendirme araci olarak degil, ayn1 zamanda antrenman
recetesi i¢in bir kilavuz olarak da kullanmay1 diistinmelidir.
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Relationship between V-cut Agility Performance and Sprint, Vertical Jump, and
Change of Direction in Preadolescent Male Basketball Players

Abstract

Basketball is a dynamic sport that involves frequent directional changes, high-intensity sprints, and vertical actions such
as jumping and rebounding. Agility is a fundamental component of basketball performance, especially during
preadolescence, a period marked by rapid neuromuscular and morphological development. The purpose of this study was
to investigate the relationship between V-cut agility performance and three key physical abilities: linear sprint speed,
vertical jump, and change of direction (COD) in young male basketball players. Forty-one young male basketball players
(age: 11.02 + 0.79 years, height: 152.72 £ 7.40 cm, weight: 42.61 + 7.38 kg, training experience: 2.3 + 0.4 years) from
regional basketball academies participated in this cross-sectional study. All participants were actively involved in
basketball training programs at least three times per week for the last year. Before data collection, players completed a
10-minute standardized warm-up, consisting of easy jogging, dynamic stretching, and movements. Each participant
completed the V-cut agility test, a 25-meter sprint, a countermovement jump (CMJ), and a Hexagon COD. All tests were
conducted indoors, on a hardwood basketball court, over two non-consecutive days to minimize fatigue-related effects
and ensure consistent environmental conditions. Pearson correlation and regression analyses were used to investigate the
relationships between variables. Correlation coefficient values were evaluated as 0.00-0.25 very weak, 0.26-0.49 weak,
0.50-0.69 moderate, 0.70—0.89 high, 0.90-1.00 very high correlation. A simple linear regression test was conducted to
evaluate whether V-cut performance could predict Sprint, Jump, and Change of Direction (COD). The regression
coefficient (B), coefficient of determination (R?), and p-values were reported for each model. Statistical significance was
set at p <0.05. A high positive correlation was found between V-cut and 25-m sprint performance (r=0.795, R*=0.633, F
(1,39)=67.42, p<0.0001). A negative, moderate relationship was found between V-cut time and vertical jump (r=-0.505,
R?=0.255, F(1,39)=13.38, p=0.0008). A negative, weak relationship was found between V-cut time and COD (r=-0.357,
R*=0.128, F(1,39)=5.729, p=0.0216). Regression analysis indicated that it explained 63.3% of the variance in sprint
performance, suggesting that agility, as measured by V-cut, is a strong predictor of sprinting ability in basketball players.
Although the strength of association was found to be lower than for sprint performance, V-cut time still accounted for
25.5% of the variance in vertical jump results. Furthermore, better V-cut performance was moderately associated with
improved COD performance, with V-cut explaining 12.8% of the variance. In conclusion, using basketball-specific agility
assessments like the V-cut test may provide more meaningful insights into player performance. Therefore, coaches should
consider the use of the V-cut test not only as an assessment tool but also as a guide for training prescription.

Keywords: Basketball, agility, performance, chance of direction.
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Introduction

Basketball is a dynamic sport that involves frequent directional changes, high-intensity sprints, and
vertical actions such as jumping and rebounding. In this fast-paced environment, agility, a complex
motor skill involving rapid movements with changes in velocity or direction in response to external
stimuli, is essential for optimal performance (Sheppard & Young, 2006). Effective execution of
agility tasks requires athletes to maintain balance and postural control while swiftly modifying
movement patterns. During childhood and adolescence, agility development becomes particularly
relevant due to substantial physiological and neurological transformations, including increased

muscle mass, hormonal fluctuations, and enhanced neuroplasticity (Chaalali et al., 2016).

Agility is a critical component in basketball and is defined as rapid neuromuscular and morphological
development that can significantly influence physical capacities, particularly in young athletes
(Sheppard & Young, 2006). In basketball, agility is not limited to quick direction changes but also
involves acceleration, deceleration, and the capacity to transition rapidly between movements while
maintaining balance and control (Brughelli et al., 2008). Agility integrates both physical components
such as strength and speed, and perceptual-cognitive abilities to facilitate efficient reactions to
dynamic game situations. In court-based sports like basketball, agility reflects not just mechanical
change-of-direction (COD) capacity but also perceptual-cognitive responses to external stimuli.
Accordingly, agility is best defined as “a rapid whole-body movement with change of velocity or
direction in response to a stimulus,” which differentiates it from pre-planned COD tasks. We therefore
expected tests that couple physical and perceptual-cognitive demands to explain agility variance
better than purely pre-planned measures (Scanlan et al., 2012). Although cross-sectional studies
suggest that agility generally improves with age (Thieschéfer & Biisch, 2022), especially during early

adolescence, its trainability in younger populations remains a subject of continued debate.

Within this context, the V-cut Agility Test has emerged as a valuable sport-specific tool for assessing
basketball-relevant agility. This test evaluates an athlete’s capacity to decelerate and accelerate in a
new direction, movements that closely replicate common offensive and defensive patterns in
basketball (Sassi et al., 2009). Due to its structural resemblance to in-game manoeuvres and ease of
application, it is widely used for both performance assessment and training progress monitoring.
However, how agility test results relate to other physical performance markers in youth remains
insufficiently explored. Brughelli et al. (2008) identified moderate-to-strong correlations between
sprint and change of direction (COD) in youth athletes, likely due to factors such as rate of force
development and stride mechanics (Brughelli et al., 2008). Nevertheless, individual differences in

biological maturation, neuromotor readiness, and training background contribute significantly to
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performance outcomes (Thieschéfer & Biisch, 2022). These findings show the importance of age-
appropriate assessment tools and personalized interpretation of performance data. While several field-
based agility tests exist (e.g., the T-test, 505 test), few are specifically designed for basketball and

validated in preadolescent populations.

The preadolescent phase represents a critical window for motor performance adaptation. During this
period, agility development is particularly sensitive to targeted training due to rapid improvements in
neuromuscular coordination and muscle strength (Behm et al., 2008). The V-cut agility test, a
standardized field-based assessment involving planned directional changes, offers a reliable proxy
for evaluating agility in basketball-specific contexts (Gonzalo-Skok et al., 2015; Young et al., 2021).
Biological maturation is a key source of heterogeneity in youth performance and should be explicitly
considered when interpreting agility, sprint, jump, and COD outcomes. Accordingly, we will report
each participant’s maturation stage using a non-invasive, PHV-based maturity-offset method and
classify athletes relative to PHV. This approach aligns with recommendations from youth athletic
development frameworks and reviews showing that more mature athletes typically exhibit superior
neuromuscular capacities, while maturation status can moderate training responsiveness and

confound cross-sectional comparisons (Sheppard & Young, 2006).

As agility is widely recognized as a composite skill blending strength, speed, and motor control, its
evaluation and enhancement in youth athletes require special attention. Therefore, this study aimed
to investigate the relationship between V-cut Agility Test performance, 25-meter sprint speed, and
countermovement jump height in preadolescent male basketball players and examine the predictive
value of sprint, vertical jump, and COD performance for V-cut agility outcomes in young male

basketball athletes.
Material and Methods

As agility is widely recognized as a composite skill blending strength, speed, and motor control, its
evaluation and enhancement in youth athletes require special attention. Therefore, this study aimed
to investigate the relationship between V-cut Agility Test performance, 25-meter sprint speed, and
countermovement jump height in preadolescent male basketball players and to examine the predictive
value of sprint, vertical jump, and COD performance for V-cut agility outcomes in young male

basketball athletes.

Participants
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A total of 41 male youth basketball players, aged between 10 and 12 years (mean age: 11.02 = 0.79
years, height: 152.72 + 7.40 cm, weight: 42,61 + 7,38 kg, training experience: 2.3 + 0.4 years),
participated in this study. Estimated sample analysis was performed by G*Power (version 3.1.9.7)
with linear regression, fixed model, and single predictor (effect size of 0.35, p=0.05, and a power of
0.95); a minimum of 40 participants was required. All participants were actively involved in
structured basketball training programs at least three times per week for the past 12 months. Written
informed consent was obtained from the participants’ legal guardians, and assent was provided by
the players themselves. Ethical approval for the study was granted by the university’s Institutional

Review Board in accordance with the Declaration of Helsinki.
Experimental Design

This cross-sectional study aimed to investigate the relationship between agility, sprint speed, COD,
and vertical jump performance using standardized field-based tests. All tests were conducted indoors,
on a hardwood basketball court, over two non-consecutive days to minimize fatigue-related effects

and ensure consistent environmental conditions.

Before data collection, players completed a 10-minute standardized warm-up, consisting of easy
jogging, dynamic stretching, and movements. To reduce learning effects and ensure valid test
performance, each participant received a verbal explanation and visual demonstration of each test and

was allowed one familiarization trial before official testing began.
Statistical Analysis

Data were presented as mean and standard deviation with 95% CI. Normality of the data was analyzed
with the Shapiro-Wilk test and the data were normally distributed. Pearson’s correlation coefficient
was used to analyze relationships between V-cut performance and Sprint, Jump, and Change of
Direction (COD). Correlation coefficient values were evaluated as 0.00-0.25 very weak, 0.26—0.49
weak, 0.50-0.69 moderate, 0.70—0.89 high, 0.90-1.00 very high correlation (Schober et al., 2018). A
simple linear regression test was conducted to evaluate whether V-cut performance could predict
Sprint, Jump, and Change of Direction (COD). The regression coefficient (B), coefficient of
determination (R?), and p-values were reported for each model. Statistical significance was set at p <

0.05.
Findings

Table 1 presents the characteristics of the basketball players and Table 2 presents the performance

outcomes metrics.
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Table 1. Characteristics of the subjects

Variables Mean = sd.
Age (year) 11.02+0.7
Height (cm) 152.7+74
Weight (kg) 426=+74
Training experience (years) 23+04

Table 2. Performance outcome metrics of the basketball players

Variables

Mean =+ sd. with 95 CI

V-cut (s)

Vertical jump (cm)
COD (Hexagon test) (s)
Sprint (25m) (s)

8.32+ 0.5 (8.15-8.48)
23.27 +5.3 (21.59-24.95)
11.68 + 1.8 (11.10-12.26)
4.77+0.3 (4.68-4.87)

COD: Change of direction; CI: Confidence interval

Table 3. Regression equations for the V-Cut performance outcomes

Predictor Variable B with 95% CI (Slope) Y Intercept  R2 f2 F p
0.4792  (0.3612 to

SPRINT (s) 0.790 0.633 1.73 6742  <0.0001
0.5973)

JUMP (cm) -5.280 (-8.201 to -2.360) 67.20 0.255 0.34 13.38 0.0008
-1.289 (-2.379 to -

COD (s) 22.41 0.128 0.15 5729  0.0216
0.1998)

COD: Change of direction; CI: Confidence interval; R2: Coefficient of determination; B: Regression coefficient, f2: Effect

size

A high positive correlation was found between V-cut and 25-m sprint performance (r = 0.795,

R?=0.633, F (1,39) = 67.42, p < 0.0001). The regression equation was Sprint = 0.4792 x V-Cut (s)

+0.79 (Table 3 and Figure 2).
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Figure 2. Graphical presentation of the regression analyses for V-cut and Sprint

A negative, moderate relationship was found between V-cut time and vertical jump (r = -
0.505, R#=0.255, F(1,39) = 13.38, p = 0.0008). The regression equation was Jump = -5.280 x V-Cut
(s) +67.20. (Table 3 and Figure 3).

JUMP (cm)
S

R2=0.255
10 r=-0.505
p<0.0008
Y =-5.280*X + 67.2
0
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Figure 3. Graphical presentation of the regression analyses for V-cut and Jump

A negative, weak relationship was found between V-cut time and COD (r =-0.357, R?=0.128,
F(1,39)=5.729,p =0.0216). The regression equation was COD =-5.289 x V-Cut (s) +22.41. (Table
3 and Figure 4).

406



15 )
E ]
a 10 -
Q ]
o ]
5] .
] p<0.0216
o Y =-1.289"X + 22.41
0 T L) Ll L) I T L] Ll L) l T L) L] L) I L] L) L] L) I L) L] Ll L) I

7.0 7.5 8.0 8.5 9.0 9.5
V-CUT (s)

Figure 4. Graphical presentation of the regression analyses for V-cut and COD

Discussion and Conclusion

This study examined the associations between V-cut agility and linear sprint, countermovement jump
(CMJ), and pre-planned change-of-direction (COD) performances in 10—12-year-old male basketball
players. V-cut time showed a strong positive correlation with sprint time (r = 0.795), indicating that
athletes who sprinted faster also completed the V-cut faster. In separate simple linear models, sprint
time, CMJ, and COD explained 63.3%, 25.5%, and 12.8% of the variance in V-cut time, respectively.
Our findings suggest that linear sprint ability is the dominant physical determinant of V-cut agility in
this cohort, with additional but smaller contributions from lower-body power and pre-planned COD

capacity.

A high positive correlation was observed between V-cut time and sprint performance (r = 0.795),
with regression analysis revealing that agility performance accounted for 63.3% of the variance in
sprint time. Similar to our findings, studies indicated that linear sprinting ability is an essential
physical determinant of agility in young athletes (Markovic & Mikulic, 2010; McFarland et al., 2016).
Since the V-cut requires rapid acceleration and high-speed movements, it is acceptable that players
with superior sprint capabilities also perform better in agility performance. Similarly, a moderate
negative correlation was found between V-cut and jump performance (r =—0.505), explaining 25.5%

of the variance.

Our findings are consistent with literature emphasizing the importance of lower-body power in
explosive deceleration and directional transitions (Demir et al., 2024; Loturco et al., 2022; Nimphius
et al., 2016). Players capable of generating greater vertical force can better control body positioning

during the agility movements. Moreover, a weak negative correlation was found between V-cut and
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COD, with regression analysis accounting for 12.8% of the variance. Our findings suggest that while
COD is a component of agility, it does not reflect the multifactorial demands of agility tasks that

include acceleration, deceleration, and reactive movements (Brughelli et al., 2008; Semsi et al., 2022).

A noteworthy contribution of this study is the validation of the V-cut test as an effective sport-specific
field test for preadolescent basketball players. Its resemblance to in-game directional movements
makes it valuable for both performance assessment and the monitoring of training outcomes. To
develop agility performance in youth basketball, we recommend that coaches incorporate training
components focused on linear sprint mechanics, lower-body power, and technical COD skills.
Furthermore, future research should explore how these physical components interact with perceptual
and decision-making elements of agility, particularly using reactive or sport-specific tests. Our
findings align with the intermittent, multidirectional nature of basketball, where repeated
accelerations, decelerations, short sprints, and frequent CODs dominate activity profiles. The
observed relationships between linear speed, jump performance, and agility likely reflect shared
neuromuscular qualities (e.g., eccentric braking, reactive strength) that underpin COD actions, while
perceptual-cognitive demands may explain residual variance not captured by pre-planned tests
(Lloyd et al., 2013; Pojskic et al., 2018). Practically, combining neuromuscular training with

stimulus-based agility drills may yield superior transfer than either alone.

This study employed a cross-sectional design, limiting causal inferences. The sample consisted
exclusively of male athletes, precluding generalization to female players. Furthermore, perceptual-
cognitive components of agility were not assessed, which may have added a valuable dimension to
understanding performance determinants. Longitudinal studies are needed to track agility
development across adolescence. Furthermore, comparative studies involving female athletes would

enhance the generalizability of findings.

In conclusion, the findings of our study showed that V-cut performance is the most significant
predictor of sprint performance in preadolescent male basketball players. Moreover, V-cut also
significantly predicted jump performance and change of direction (COD) ability. Additionally, using
basketball-specific agility assessments like the V-cut test may provide more meaningful insights into
player performance. Therefore, coaches and practitioners should consider the use of the V-cut test
not only as an assessment tool but also as a guide for training prescription. Notably, pre-planned COD
tests may overestimate “agility” by neglecting perception action coupling. Contemporary frameworks
advocate incorporating externally cued tasks (e.g., light/visual triggers, opponent constraints) to
approximate the reactive component observed in competition. Future work should contrast predictive
models built from purely mechanical measures versus mixed mechanical + perceptual-cognitive

batteries to determine incremental validity for on-court outcomes.
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Limitations

This cross-sectional design limits causal inference. The sample included only male players, restricting
generalizability to female athletes. We did not directly assess perceptual—cognitive components of
agility; therefore, some variance likely reflects unmeasured decision-making and stimulus-response
processes. Playing experience and training age were not quantified, and although biological
maturation was considered via maturity-offset, residual heterogeneity may still have influenced

neuromuscular outputs and agility performance.

Future Directions

Future studies should (i) stratify or statistically adjust for biological maturity (e.g., PHV-based
categories or Tanner staging), (ii) document basketball-specific playing experience and training age,
and (iii) incorporate reactive or sport-specific agility assessments to quantify perceptual—cognitive
contributions. Comparative models contrasting purely mechanical predictors with mixed mechanical
+ perceptual—cognitive batteries would clarify the incremental validity of reactive testing for on-court

outcomes.
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