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Abstract 

The aim of this study was to examine the effects of complex and contrast training methods on reactive agility 

and planned change of direction performance in U16 male basketball players. The basketball players were 

randomly assigned to three groups: a control group, a complex training group, and a contrast training group. 

Reactive agility and planned change of direction tests were administered to the athletes before and after the 

implementation of the training programs. Descriptive statistics were used for data analysis, while the Shapiro–

Wilk test was applied to assess normality. Within-group comparisons were conducted using the paired samples t-

test, and between-group comparisons were analyzed using one-way ANOVA. The paired t-test results revealed 

no significant differences in the planned change of direction test between pre- and post-test measurements in the 

control and complex training groups (p > 0.05). However, a statistically significant difference was observed in 

the contrast training group (p < 0.05). In the reactive agility test, no significant difference was found in the 

control group (p > 0.05), whereas statistically significant improvements were observed in both the contrast and 

complex training groups (p < 0.05). No statistically significant differences were found in the between-group 

comparisons (p > 0.05). In conclusion, the contrast training method, due to the greater variety of exercises and 

shorter rest intervals, allows training sessions to be completed in a shorter time. This approach may help athletes 

maintain motivation throughout training while also enabling greater performance improvements within a shorter 

period. 
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Kontrast ve kompleks antrenman metotlarının U16 erkek basketbolcularda planlı yön 

değiştirme ve reaktif çevikliğe etkisi 

Özet 

Bu araştırmanın amacı, U16 erkek basketbolcularda kompleks ve kontrast antrenman metotlarının reaktif 

çeviklik ve planlı yön değiştirme performanslarına etkisinin incelenmesidir. Basketbolcular, rastgele yöntemle 

kontrol grubu, kompleks antrenman grubu ve kontrast antrenman grubu olmak üzere üç gruba ayrılmıştır. 

Oyuncular rastgele kontrol grubu, kompleks antrenman grubu ve kontrast antrenman grubu olmak üzere üç 

gruba ayrılmıştır. Antrenman programlarına uygulanmadan önce ve sonra sporculara reaktif çeviklik testi ve 

planlı yön değiştirme testi uygulandı. Veri analizinde tanımlayıcı istatistikler, gruplar arası testlerde “Shapiro-

Wilk” testi, “Paired t Testi” ve “One-Way ANOVA” testi uygulanmıştır. Grupların eşleştirilmiş t testi sonuçları 

incelendiğinde planlı yön değiştirme testinde, kontrol ve kompleks antrenman grubu ön-son test karşılaştırılması 

sonucunda farka rastlanmazken (p>0,05); kontrast antrenman grubu ön-son test karşılaştırılması sonucunda 

fark istatistiksel olarak anlamlı bulundu (p<0,05); reaktif yön değiştirme testinde ise, kontrol grubu ön-son test 

karşılaştırılması sonucunda farka rastlanmazken (p>0,05); kontrast ve kompleks ön-son test karşılaştırılması 

sonucunda fark istatistiksel olarak anlamlı bulundu (p<0,05). Gruplar arası karşılaştırma sonuçlarında 

istatistiksel olarak farka rastlanmadı (p>0,05). Sonuç olarak, kontrast antrenman yöntemi, kompleks antrenman 

yöntemine göre hareketlerin daha çeşitli uygulanması ve az dinlenme süreleri sebebiyle antrenmanın daha kısa 

sürede gerçekleştirilmesi hem oyuncunun sıkılmadan antrenmanı tamamlamasını hem de sporcunun daha kısa 

sürede daha fazla gelişim sağlamasına olanak tanıyabilmektedir. 
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INTRODUCTION 

In modern basketball, various parameters such as ball movement speed, players’ 

quickness, agility, dribbling ability, and shooting accuracy percentage continue to improve. 

The common goal of today’s training methods is to improve athletes’ performance in the 

shortest possible time and in the most effective manner (Aydın, 2022). 

In basketball, agility and reaction time are highly important for players to be able to 

pass their opponents during offense and to respond effectively to offensive moves during 

defense. With the increasing pace of the game, players need to make decisions, react, and 

execute movements in ever-changing in-game environments. To successfully achieve this, 

athletes must possess highly developed motor skills such as strength, speed, balance, agility, 

coordination, and endurance (Tsunawake et al., 2003). 

Complex training began to emerge in Russia in the mid-1980s (Kukrić et al., 2019). It 

incorporates both weightlifting techniques and plyometric training methods, making it widely 

used in basketball. Since explosive power and reaction time are crucial in basketball, complex 

training is considered highly effective in improving performance (Simenz et al., 2005; 

Aksović et al., 2021a; Aksović et al., 2021b). This training method triggers a physiological 

mechanism known as Post-Activation Potentiation (PAP), which temporarily enhances the 

performance of explosive movements following a high-resistance muscular contraction, 

thereby contributing to more efficient functioning of the neuromuscular system (Jensen & 

Ebben, 2003; Docherty et al., 2004; Robbins, 2005; Alves et al., 2010; Argus et al., 2012; 

Delaney et al., 2015). Complex training involves performing a movement that develops 

maximal strength followed directly by a movement that develops explosive power (Matthew 

& Delextrat, 2009; Roden et al., 2014; Suchomel et al., 2016;). By combining different 

movements, complex training facilitates neuromuscular adaptations for both maximum 

strength and speed (Javorac, 2012). 

Although contrast training is similar to complex training, the key difference lies in the 

variation of rest periods between exercises of different intensities. 

The contrast training method was first introduced by French athletics coach Gilles 

Cometti and later developed by Cal Dietz (Dietz & Peterson, 2012; Elbadry et al., 2019; 

Tokgöz, 2022). This method targets both ends of the force-velocity curve within the same set, 

aiming to develop both muscle strength and explosive power. Additionally, this approach 

seeks to increase the speed and force of muscle contractions. In contrast training load 
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protocols, a high-intensity movement is followed immediately by a low-intensity movement 

within the same set (Pagaduan et al., 2019; Schneiker et al., 2023). This allows for varying 

intensity within the same set, thereby enhancing parameters such as strength and power as 

well as speed, quickness, and agility. 

Reactive agility can be defined as a series of sudden and rapid directional changes made 

in response to an unanticipated stimulus (Gonçalves et al., 2017). Given the many variables 

and stimuli involved in sports, reactive agility holds great importance. It also encompasses the 

decision-making process (Özbay et al., 2018). Therefore, it can also be described as the ability 

to make quick decisions and respond rapidly to stimuli. In contrast, planned change of 

direction refers to movements that are pre-decided and consciously executed. Both are utilized 

in basketball. Planned change of direction is often used by offensive players to deceive and 

bypass defenders, while the defensive responses to these offensive moves since they involve 

unanticipated stimuli are examples of reactive agility. 

Reviewing existing literature reveals that most studies have examined complex and 

contrast training methods separately, and there are few studies in which both methods were 

evaluated simultaneously. In a study by Freitas et al., an 8-week complex training program 

was applied to basketball players, and agility performance was assessed using the T-test. The 

results showed a decrease in the athletes’ test times, indicating an improvement in agility 

performance (Freitas et al., 2019). In another study that utilized the contrast training method, 

the effects of a 10-week contrast training program on jump and agility performance in 

basketball players were examined. Improvements were observed in squat jumps, depth jumps, 

speed, and agility performances (Latorre-Román et al., 2017). In a study that evaluated both 

contrast and complex training methods, (Ali et al., 2019) worked with professional football 

players and divided them into three groups: a complex training group, a contrast training 

group, and a control group. The study found significant differences in the vertical jump 

parameter for both experimental groups compared to the control group (Ali et al., 2019). 

In light of this information, the aim of this study is to examine the effects of contrast 

and complex training methods on planned change of direction and reactive agility in U16 

male basketball players. 
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MATERIALS AND METHODS 

Participants 

A total of 30 licensed male basketball players in the U16 category participated in the 

study. For each athlete, a “Parent Information and Consent Form” was signed by their parents. 

The basketball players were randomly assigned into three groups: the control group (CG, 

n=10), the complex training group (CTG, n=10), and the contrast training group (CTRG, 

n=10). While the CG only continued with their regular basketball training, the CTG 

performed the complex training program (Table 1) in addition to basketball training, and the 

CTRG followed the contrast training program (Table 2) along with their basketball sessions. 

Measures 

Height measurement 

Athletes’ heights were measured using a SECA height scale with a sensitivity of 0.1 

mm. The measurement was taken with athletes barefoot, heels together, body upright, and the 

top of the head touching the scale headpiece. Results were recorded in centimeters (cm). 

Body weight and body mass index measurement 

Body weight and body mass index (BMI) were measured using an InBody 120 

electronic body composition analyzer with ±0.1 kg sensitivity. Athletes were measured 

barefoot and in light sportswear (shorts, t-shirts, or uniforms). Body weights were recorded in 

kilograms (kg). 

Agility tests 

Reactive agility test 

The reactive agility test was conducted using the SmartSpeed (Fusion Sport, Australia) 

wireless photocell system, capable of 0.01-second precision, in response to both light and 

sound (“beep”) stimuli. The test followed the cut (1-1-2) protocol of the SmartSpeed cut 

drills. This setup includes four gates positioned as 1-1-2: a start gate, a middle gate, and two 

exit gates at 45-degree angles to the left and right. The gates were placed 5 yards (4.57 m) 

apart according to protocol (VALD, 2025). The athlete started 30 cm behind the first gate in 

an upright position, sprinted through the second gate, and upon receiving a randomized light 

and sound stimulus from one of the side gates, changed direction at a 45-degree angle and 

completed the test by passing through the signaled gate. The results were recorded in seconds 

(s) as the time between the first and last gates. To prevent athletes from predicting the 

stimulus, the direction was randomized in real time by the SmartSpeed software for each trial 

(Inglis & Bird, 2016). 
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Planned change of direction test 

This test also used the SmartSpeed (Fusion Sport, Australia) wireless photocell system 

and followed the same cut (1-1-2) protocol. The athlete decided which side to exit before 

starting the test. After sprinting through the middle gate, the athlete changed direction and 

passed through the previously chosen gate. Results were recorded in seconds (s) between the 

first and last gates. The main difference from the reactive agility test is that the athlete 

predetermines the direction of movement instead of responding to an unplanned stimulus 

(Oliver & Meyers, 2009). 

Complex training program 

The complex training group performed the training program listed in Table 3.1 three 

times per week for eight weeks in addition to their regular in-season basketball training. 

Table 1. Complex Training Program 

Exercises Sets/Duration Rest 

Push Up 3 x 30 sec 4-5 min 

Chest Pass with Medicine Ball 3 x 30 sec 4-5 min 

Squat 3 x 30 sec 4-5 min 

Jump Squat 3 x 30 sec 4-5 min 

Lunge 3 x 30 sec 4-5 min 

Jump Lunge 3 x 30 sec 4-5 min 

Contrast training program 

The contrast training group followed the training program shown in Table 3.2 three 

times per week for eight weeks in addition to their routine basketball training. 

Table 2. Contrast Training Program 

Exercises Sets/Duration Rest 

Push Up 1 x 30 sec 10 sec 

Push Up 1 x 15 sec 5 sec 

Chest Pass with Medicine Ball 1 x 30 sec 3-4 min 

Squat 1 x 30 sec 10 sec 

Squat 1 x 15 sec 5 sec 

Lateral Bound 1 x 30 sec 3-4 min 

Lunge 1 x 30 sec 10 sec 

Lunge 1 x 15 sec 5 sec 

Jump Lunge 1 x 30 sec 3-4 min 

Data analysis 

Data were analyzed using the SPSS 22.0 statistical software package. Descriptive 

statistics were employed. The “Shapiro-Wilk” test was used to determine normal distribution. 

For normally distributed data, “Paired t-test” was used for within-group comparisons, and 
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“One-Way ANOVA” was used for between-group comparisons. A significance level of p<.05 

was adopted. 

FINDINGS 

Table 3. Demographic characteristics of the groups 

Parameters Groups Min. Max. Mean ± SD 

Height (cm) 

CG 170.00 201.00 181.90±8.47 

CTRG 173.00 188.00 181.30±5.67 

CTG 175.00 187.00 182.10±4.30 

Body Weight (kg) 

CG 52.00 81.00 66.30±9.51 

CTRG 58.00 77.00 69.20±6.66 

CTG 66.00 89.00 75.00±6.27 

Age (years) 

CG 14.00 16.00 15.10±0.73 

CTRG 14.00 16.00 15.20±0.63 

CTG 14.00 16.00 15.10±0.73 

Sports Experience (years) 

CG 1.00 8.00 4.50±2.54 

CTRG 1.00 8.00 4.80±2.20 

CTG 2.00 8.00 4.80±1.68 

Body Mass Index (kg/m2) 

CG 17.32 23.66 19.98±2.14 

CTRG 18.72 23.38 21.02±1.50 

CTG 21.36 25.45 22.58±1.19 

The average height of the groups was found as CG: 181.90±8.47, CTRG: 181.30±5.67, 

CTG: 182.10±4.30 cm; average body weight as CG: 66.30±9.51 kg, CTRG: 69.20±6.66, 

CTG: 75.00±6.27 kg; average age as CG: 15.10±0.73, CTRG: 15.20±0.63, CTG: 15.10±0.73 

years; average sports experience as CG: 4.50±2.54, CTRG: 4.80±2.20, CTG: 4.80±1.68 years; 

and average body mass index as CG: 19.98±2.14, CTRG: 21.02±1.50, CTG: 22.58±1.19 

kg/m². 

Table 4. Paired t-test results of the planned change of direction test 

Groups (sn/sl) Tests Mean ± SD t p 

CG 
Pre-test 2.30±0.14 

1.87 0.093 
Post-test 2.27±0.14 

CTRG 
Pre-test 2.43±0.20 

5.16 0.001 
Post-test 2.16±0.10 

CTG 
Pre-test 2.26±0.12 

2.24 0.052 
Post-test 2.14±0.17 
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According to Table 4, no statistically significant difference was found between pre- and 

post-tests in CG and CTG (p > 0.05), whereas the difference in CTRG was statistically 

significant (p < 0.05). 

Table 5. Paired t-test results of the reactive agility test 

Gruplar (sn/sl) Tests Mean ± SD t p 

CG 
Pre-test 3.06±0.45 

-1.15 0.277 
Post-test 3.19±0.23 

CTRG 
Pre-test 3.62±0.76 

3.63 0.005 
Post-test 3.18±0.42 

CTG 
Pre-test 3.56±0.41 

4.60 0.001 
Post-test 3.12±0.27 

According to Table 5, no statistically significant difference was found between pre- and 

post-tests in CG (p > 0.05), whereas statistically significant differences were found in CTRG 

and CTG (p < 0.05). 

Table 6. One-way ANOVA results of planned and reactive agility tests between groups 

Test (sn/sl) Tests Gruplar Ort.±SS  F p 

Planned Change 

of Direction Test 

Pre-test 

CG 2.30±0.14 

0.64 0.533 CTRG 2.43±0.20 

CTG 2.26±0.12 

Post-test 

CG 2.27±0.14 

2.25 0.124 CTRG 2.16±0.10 

CTG 2.14±0.17 

Reactive Agility 

Test 

Pre-test 

CG 3.06±0.45 

2.77 0.080 CTRG 3.62±0.76 

CTG 3.56±0.41 

Post-test 

CG 3.19±0.23 

0.15 0.860 CTRG 3.18±0.42 

CTG 3.12±0.27 

According to Table 6, no statistically significant differences were found between the 

groups in the pre- and post-tests of planned and reactive change of direction tests (p > 0.05). 

DISCUSSION AND CONCLUSION 

During basketball games, players frequently change direction using their agility skills. 

These changes can be either planned or unplanned. Generally, offensive players use planned 

direction changes to bypass defenders, drive to the basket, and create scoring opportunities. 

Defensive players, on the other hand, more frequently perform unplanned direction changes in 

response to the offensive player’s planned movements, in an effort to block their path and 

prevent them from scoring (Lockie et al., 2014). In both types of direction changes, agility 
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plays a crucial role. With the increasing number of one-on-one encounters in modern 

basketball, direction changes and agility have become significantly more important 

(Sugiyama et al., 2021).  

In our study, no statistically significant difference was found in the pre-post test 

comparison of planned change of direction for the CTG and CG. However, a statistically 

significant difference was found in the CTRG. The reason for the lack of significant 

improvement in the CTG may be that the contrast training program includes both high- and 

low-intensity exercises, unlike the complex training, and this variation may have led to greater 

performance improvements. In the reactive change of direction test, no significant difference 

was observed in the CG, while both the CTG and CTRG showed statistically significant 

improvements in the pre-post comparisons. 

Numerous studies have investigated parameters such as reactive agility, planned change 

of direction, lower limb strength, and vertical jump in relation to complex and contrast 

training methods. In a study conducted by Kukric et al., 20 basketball players with an average 

age of 16.4 ± 0.7 were divided into two groups: a complex training group and a control group. 

While the complex group received 10 weeks of complex training in addition to technical and 

tactical basketball training, the control group continued with only technical-tactical training. 

At the beginning and end of the study, isometric maximal strength and explosive power 

performances of the athletes were measured. The results revealed statistically significant 

differences in both parameters, indicating that complex training is effective in improving both 

maximal and explosive strength (Kukrić et al., 2019). 

In another study conducted by Freitas et al., the effects of complex training and optimal 

load training over 6 weeks during the season were examined in 23 semi-professional 

basketball players. The focus was on neuromuscular performance, long jump, half squat, 10-

meter sprint, and change of direction performance, as well as potential strength losses. After 

the 6-week program, there was a 17.2% increase in half squat performance, a 3% increase in 

change of direction, and a 2.5% increase in long jump performance. No strength loss was 

observed in the athletes, and it was concluded that complex training could be used effectively 

even during the season (Freitas et al., 2018). 

In a study by Löklüoğlu involving 33 football players aged 15–18, the effects of 

traditional complex and cluster complex training methods were investigated on isokinetic 

strength, agility, sprint, jump, perceived exertion, and movement speed. The athletes were 
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randomly assigned to traditional complex (TC), cluster complex (CC), and control (CG) 

groups. While the TC group performed traditional complex training for 8 weeks, the CC 

group performed plyometric exercises using the cluster set method. The control group 

continued their football training. The results indicated that both complex training models 

contributed to improvements in isokinetic strength, agility, sprint, jump, and movement speed, 

but there were no significant differences between the two complex set structures in terms of 

performance outcomes. No meaningful changes were observed in perceived exertion in any of 

the groups (Löklüoğlu, 2023). 

In a study by Karabıyık, 26 football players were divided into experimental and control 

groups. The experimental group received complex training in addition to football training, 

while the control group received circuit-based strength training alongside football. The 

training lasted 6 weeks with 3 sessions per week. At the beginning and end of the study, 

agility, standing long jump, 30-meter sprint, flexibility, and vertical jump tests were 

administered. While both groups showed significant differences between pre- and post-tests, 

the experimental group showed significantly greater improvements in agility, anaerobic 

power, long jump, and flexibility compared to the control group (Karabıyık, 2018). 

Liu et al. conducted a study to examine the effects of complex training on female 

athletes. A total of 32 female university-level basketball players were randomly divided into 

two groups. One group performed complex training (CT) and the other performed resistance 

training (RT) over 8 weeks. Training was conducted twice per week for the first 4 weeks and 

three times per week for the final 4 weeks based on a linear periodization model. The athletes’ 

performance was measured via change of direction (505 COD test, Illinois agility test), 

strength (1RM back squat), and jump (CMJ) tests before and after the intervention. 

Significant improvements in agility, strength, and jump performance were observed in the 

complex training group. The Illinois agility test (p < 0.001) and jump test showed significant 

differences in favor of the complex training group compared to the resistance training group. 

These results demonstrate that complex training is an effective and applicable method for 

improving agility, power, and strength in female basketball players (Wang et al., 2024). 

In a study by Tokgöz investigating the effects of complex strength training on certain 

performance parameters in young athletes, a total of 32 athletes participated, including 7 

basketball players, 8 handball players, 12 football players, and 5 combat sports athletes. 

Participants were required to have at least two years of sports experience and to train regularly 
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at least twice a week. The 32 athletes were randomly divided into two groups: the complex 

training group (CTG) and the circuit training group (CIRG). The training was conducted over 

six weeks, with two sessions per week. At the beginning and end of the study, agility, leg 

strength, back strength, vertical jump, horizontal jump, and 10 m and 20 m sprint tests were 

administered. As a result, performance improvements were observed in all measured 

parameters in the CTG, whereas in the CIRG, improvements were observed only in leg 

strength, back strength, vertical jump, and horizontal jump. These findings indicate that the 

complex training method is more effective than the circuit training method in enhancing the 

performance of young athletes (Tokgöz, 2022). 

In a study conducted by Yıldırım, the effects of complex and contrast training methods 

on agility, power, vertical jump, and sprint performance were examined. Thirty football 

players competing in a development league participated in the study and were divided equally 

into three groups: contrast training group, complex training group, and control group. After 

eight weeks of training, performed three days a week, it was found that both training methods 

improved all measured performance parameters. However, statistical analysis indicated that 

the contrast training method had a more positive effect on performance compared to the 

complex training method (Yıldırım, 2025). This finding aligns closely with our own study, as 

both methods yielded improvements, but contrast training showed greater effects. 

In a study by Selek, 24 youth-category basketball players were divided into two groups 

of 12: a control group (CG) and a contrast training group (CTG). The CTG performed 

contrast training in addition to routine basketball training for eight weeks, while the CG 

continued only with basketball training. Before and after the training period, reactive agility 

and planned change of direction performances were evaluated using reactive agility and 

Illinois agility tests. As a result, no significant difference was found in the CG, whereas the 

CTG showed significant improvements in both tests (Selek, 2024). 

Elbadry et al. conducted a study involving 10 female triple jump athletes to evaluate the 

effect of an 8-week contrast training program on explosive power. The findings based on 

jump-related explosive power tests indicated that contrast training improved explosive power 

performance. Additionally, it was found that the contrast training method had a positive effect 

on the kinematic parameters of triple jump (Elbadry et al., 2019). 

In a study by García-Pinillos et al. contrast training without weights was applied to 

young football players, similar to our own study. The aim was to examine the effects of a 
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bodyweight-only contrast training program on agility, vertical jump, shot speed, and sprint 

performance. Thirty young footballers were randomly divided equally into experimental and 

control groups. The experimental group performed contrast training twice a week for 12 

weeks alongside regular football training, while the control group continued only football 

training. Measurements taken before and after the program showed significant differences 

between groups in agility, vertical jump, and shot speed, while sprint performance improved 

in both groups. These findings demonstrate that a non-weighted contrast training program can 

improve agility, vertical jump, shot speed, and sprint performance over 5, 10, 20, and 30 

meters (García-Pinillos et al., 2014). 

Roman et al. investigated the effects of contrast training on agility, jump, and sprint 

performance in pre-adolescent basketball players. The study included 58 participants: 30 in 

the experimental group and 28 in the control group. The experimental group performed 

contrast training twice a week for 10 weeks in addition to their regular weekly basketball 

training. The program included isometric and plyometric exercises. After pre- and post-

testing, statistically significant improvements were observed in all performance parameters 

for the experimental group compared to the control group. Similar to our study, no external 

weights were used in the contrast training exercises, and it was concluded that contrast 

training improves agility (Latorre-Román et al., 2017). 

Ceyhan et al. investigated the effects of contrast training on body composition and jump 

performance in young male volleyball players. A total of 24 young volleyball players 

volunteered for the study and were randomly assigned into two groups of 12: contrast training 

group (CTG) and traditional strength training group (TSTG). The CTG followed a contrast 

training program twice a week for eight weeks, while the TSTG performed traditional 

strength training for the same period. Both groups continued their volleyball training. Before 

and after the intervention, measurements were taken for countermovement jump, squat jump, 

spike jump, and body composition. A significant difference was found in all jump types 

between the groups in favor of the CTG. In body composition, significant changes were 

observed only in fat-free mass and left leg fat percentage, with improvements in favor of the 

TSTG. These results indicate that contrast training improves jumping performance, while 

traditional strength training reduces body fat and increases muscle mass (Ceyhan et al., 2022). 

In a study by Uzunhasan, the effects of contrast and plyometric training methods on 

metabolic and neuromuscular factors in U17 male football players were examined. The study 
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included 24 football players divided into control, contrast training, and plyometric training 

groups, with eight players in each group. While the control group continued with football 

training only, the contrast and plyometric groups performed additional strength and power 

training twice a week for eight weeks. Pre- and post-test measurements included sprint, 

maximal sprint speed (MSS), agility, jump, electromechanical delay (EMD), intermittent 

fitness test (30-15 IFT), and anaerobic speed reserve (ASR). Both training methods 

significantly improved agility, speed, and jumping performance. However, only the contrast 

training group showed significant improvements in advanced neuromuscular indicators such 

as MSS, EMD, and ASR. Additionally, contrast training was found to be more effective than 

plyometric training in improving 0–50 m sprint performance. These results suggest that when 

the aim is to improve maximal speed and neuromuscular responses, contrast training is a 

superior option (Uzunhasan, 2023). 

In a study conducted by Atasever and Aktaş, the effects of an eight-week contrast 

training program on the reactive strength index (RSI) in alpine skiers were investigated. Forty 

male athletes were randomly assigned to experimental and control groups. The experimental 

group performed contrast training three days a week in addition to team training, while the 

control group performed only team training. RSI was measured before and after the 

intervention. During RSI measurement, athletes dropped from a 40 cm wooden box with 

hands on their hips and one foot forward and immediately performed a maximal vertical jump 

upon ground contact. The test was performed twice with two-minute rest intervals, and the 

highest RSI (m/s) value was recorded. Statistically significant improvements in RSI were 

found in both within-group (pre-post) and between-group comparisons in favor of the 

experimental group (p<0.05). These results suggest that contrast training not only enhances 

strength but also improves neuromuscular characteristics such as elastic power output and 

ground contact time. Specifically, combining plyometric and maximal strength training 

reduces ground contact time and enhances reactive performance. Therefore, contrast training 

is considered an effective method for improving reactive strength capacity (Atasever & Aktaş, 

2023). 

Noufal et al. conducted a study examining the effects of French contrast training on 

various motor and physiological parameters in field hockey players. Thirty athletes aged 18–

24 participated in the study and were randomly divided into two groups. The experimental 

group followed a French contrast training program for 12 weeks, while the control group 

continued their routine technical training. Measurements of muscle strength, speed, anaerobic 
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power, resting heart rate, and vital capacity were taken before and after the intervention. The 

findings showed significant improvements in the experimental group’s muscle strength, 

speed, anaerobic power, and vital capacity (p<0.01). However, no significant differences were 

found in resting heart rate in either group. These results indicate that French contrast training 

is effective in enhancing key performance parameters such as muscle strength, speed, and 

anaerobic system capacity. Therefore, regular use of French contrast training may benefit 

performance development in sports like field hockey, which require high and versatile motor 

abilities (Noufal et al., 2024). 

As a result of our study, the applied contrast training program led to improvements in 

both planned change of direction and reactive agility performances of the athletes. The 

complex training program, on the other hand, resulted in improvements in reactive agility but 

did not cause a statistically significant change in planned direction change performance. 

Based on these findings, it can be concluded that while complex training may improve agility 

performance, contrast training is more efficient in enhancing agility compared to complex 

training. Additionally, incorporating both high and low intensity exercises within a single 

training session appears to be effective in improving agility performance. 

The contrast training method, with its greater exercise variety and shorter rest intervals 

compared to complex training, allows the session to be completed in a shorter time. This may 

help athletes stay engaged during the workout and achieve greater improvements in less time. 

Limitations and strengths 

1. The study was conducted on U16 male basketball players residing in Isparta. 

Therefore, the findings cannot be generalized to athletes of different age groups or 

genders. 

2. The study is limited to an 8-week contrast and complex training program. 

Different durations and intensities of training programs may yield different results. 

3. The participants’ dietary habits, sleep patterns, and daily physical activities were 

not controlled. 
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