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Original scientific work 
ABSTRACT 

Successful basketball performance is comprised of non-planned agility (RA) and pre-panned 

agility (CODS). The main goal of this study was reliability determination in two basketball 

specific agility tests that suppose evaluate RA and CODS performance. Agility was executed on 

dominant and non-dominant side of player’s performance. Participants were junior basketball 

players (n=58; 16-18 years old). Intraclass coefficient (ICC) and coefficient of variation (CV) 

was used for reliability evaluation, while correlation analyses (R) were calculated for 

determination of relations between RA and CODS. Results of reliability parameters (ICC: 0.77 

and 0.83; CV: 6% and 5% for RA and CODS, respectively) point out good reliability of applied 

tests. Correlation coefficient (r) between dominant and non-dominant side of RA test was high 

(r=0.89) as well as for CODS test (r=0.85). Performances on dominant and non-dominant side 

were strongly correlated both in CODS and RA (R: 0.84 and 0.88, respectively), but 

correlations between RAG and CODS indicated independence of these two qualities (20-30% of 

common variance). Results of the study indicate that used tests of RA and CODS in junior 

basketball players have high reliability. Tests are applicable in this sample. Somewhat higher 

reliability of CODS is explainable knowing the relative simplicity of movement pattern applied 

in CODS, than in the RA. The RA and CODS should be observed as autonomous qualities in 

junior basketball players.  

 

Keywords: test evaluation, young players, reactive agility, team sport, change of direction 

 

APSTRAKT  

Uspješna košarkaška izvedba podrazumijeva korištenje agilnih kretnji u reaktivnom (RA) i ne-

reaktivnom obliku (CODS). Glavni je cilj istraživanja bio utvrđivanje pouzdanosti 2 specifična 

testa košarkaške agilnosti. Testovi su izvođeni u dominantnu i nedominantnu stranu izvedbe 

sportaša. Uzorak se sastojao od 58 košarkaša dobi 16-18 godina. Intraklasni koeficijent 

korelacije (ICC) i koeficijent varijacije (CV) korišteni su za utvrđivanje pouzdanosti, dok su 

korelacijske analize korištene za utvrđivanje povezanosti između RA i CODS-a. Rezultati 

parametara pouzdanosti (ICC: 0.77 i 0.83; CV: 6% i 5% za RA i CODS) upućuju na dobru 

pouzdanost testova. Koeficijent korelacije (r) između dominantne i ne-dominantne strane bio je 

visok (RA; r=0,89, CODS; r=0,85). Izvedbe u dominantnu i ne-dominantnu stranu visoko su 

korelirane kod oba testa (RA; r=0,84, CODS; r=0,88). Ipak, korelacije između dva RA i CODS 

upućuju na različite kapacitete agilnosti (20-30% zajedničke varijance). Rezultati studije 

potvrđuju visoku pouzdanost korištenih testova na uzorku košarkaša juniorske dobi. Nešto veće 

pouzdanost u CODS testu povezana je sa jednostavnijim obrascem  kretanja tijekom njegove 

izvedbe. RA i CODS trebali bi se odvojeno testirati i procjenjivati kod mladih košarkaša 
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obzirom da je evidentno kako se radi o različitim kapacitetima agilnosti čija je izvedba pod 

utjecajem različitih faktora. 

 

Ključne riječi: testiranje, mladi sportaši, reaktivna agilnost, timska igra, promjena smjera 
 
INTRODUCTION 

 

Agility is defined as a rapid whole-body movement with changes of velocity or 

direction in response to a stimulus (Sheppard & Young, 2006). This motor ability 

influences performance in sports where quick changes of direction are common 

(Hachana et al., 2013; Jakovljevic, Karalejic, Pajic, Macura, & Erculj, 2012). It is 

generally accepted that agility is a multifaceted quality that depends on several motor 

abilities, such as power, speed, and balance, and on morphological–anthropometric 

factors (Sekulic, Spasic, Mirkov, Cavar, & Sattler, 2013). Basketball is one of the most 

practiced sports in the world, and taking into account the rising number of participants 

in non-professional leagues, it is especially popular among young athletes from various 

countries (Garcia-Gil et al., 2018). Basketball performance requires technical and 

tactical skills but also high level of physical fitness. It is considered as a predominantly 

anaerobic exercise which exhibits several high intensity activities actions such as 

jumping (for rebounds, blocks and shots), running sprint, accelerations/decelerations, 

and changes of direction. These anaerobic movements of basketball players are related 

to the development of strength, sprint and agility (Roman, Macias, & Pinillos, 2018). 

Agility is definitively one of the most important factors of good basketball 

performance. It is manifested through the different individual movement patterns 

(change of direction with or without the ball, change of speed or rhythm of movement, 

etc.) and collective defensive or attacking manoeuvres.  

In general, agility performance comprises: (a) the ability to change direction rapidly 

with advanced knowledge of the directional change (i.e., preplanned agility, 

nonreactive agility, closed-skill agility, change-of-direction speed = CODS) and (b) the 

ability to rapidly change direction while responding to an unpredictable visual or audio 

stimulus (i.e., nonplanned agility, reactive agility, open-skill agility = RA) (Sekulic et 

al., 2017). In basketball performance both reactive agility (RA) and nonreactive agility 

(CODS) capacities are important facets of success. As such it should be regularly 

assessed and monitored with reliable testing protocols.  

Sisic et.al. (2016) have validated sport-specific test (Y test) for assessing preplanned 

and nonplanned agility in senior basketball (Sisic, Jelicic, Pehar, Spasic, & Sekulic, 

2016). Since tests show adequate metric characteristics on senior players we assume 

that it can be also used as assessing tool in junior basketball. Thus, the aim of this 

study was to determine the reliability of sport-specific test (Y test) for assessing 

preplanned and nonplanned agility in junior basketball players. 

 

MATERIALS AND METHODS 

 

Subjects 

Subjects in this study were 58 junior basketball players, 16-18 years old. Only 

participants who had no injuries and/or illnesses for 30 days before the experiment 
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were included in this investigation. The ethics board of the author’s institution 

provided approval of the research experiment. Participants voluntarily took part in the 

testing after they provided written consent. All players had been playing basketball for 

at least 6-8 years. The average training frequency of all players ranged from 10 to 15 

hours per week, with an average of 5–6 sessions weekly, depending on the competition 

schedule. Training program consisted of 30-50% technical training with ball, 30-35% 

training of speed, agility and explosive power & tactical maneuvers, 15-25% shooting 

exercises. 

 

Procedures 

The variables included 2 specific basketball tests for reactive agility (RA) and 

nonreactive agility (CODS). These tests are designed to simulate simple basketball 

movement that can be noticed on any playing position during “help and recover” task. 

As it can be seen in Figure 1 tests are based on “Y-test” introduced by Young & 

Rogers but with different rules of movement (Young & Rogers, 2014). Player is 

moving from start line and after 1-meter cuts infrared sensor. This action automatically 

triggers light on one from two cones that are set 3 meters from infrared sensor at 

mutual angle of 90 degrees. The aim of test is to reach “lighting cone” as fast as 

possible using “step by step” movement technique, clear the ball from 40 cm high cone 

and move back cutting infrared sensor. Nonreactive version of test was performed with 

pre-sat movement protocol while reactive test version had random protocol of cone 

lightening. The agility tests were tested under similar conditions for all participants 

(standard basketball court, wooden floor, temperature 20–258 C, 9–11 AM, and self-

preferred type of footwear) in a single day. Players participated in a standardized 

warm-up protocol consisting of jogging (10 minutes), various change-of-direction 

exercises (2–3 minutes), and dynamic stretching (5 minutes). Before each of the agility 

tests, participants performed 3 familiarization trials to familiarize themselves with the 

test task, type of execution, and test distances. The rest between familiarization trials 

and testing was 3–4 minutes. The agility tests were conducted in random order, with 4–

5 minutes of rest between different tests and 3–4 minutes between trials for each test. 

The time was measured in intervals of 0.01 second. The agility performances observed 

in this study were a basketball-specific reactive agility (RA) and nonreactive agility 

(CODS) tests performed on the dominant and nondominant sides. Both tests were 

measured by previously validated equipment (Sekulic et al., 2017). 

 

Statistical Analyses 

After assessing the normality (by the Kolmogorov-Smirnov test), the mean values and 

standard deviations were reported for all variables. The intrasession reliability was 

calculated on a basis of results of all athletes (n = 58). The relative reliability was 

analyzed using the intraclass correlation coefficient (ICC), and the absolute reliability 

was analyzed using the coefficient of variation (CV). To calculate ICC and CV for the 

CODS and RA, the best attempts of dominant and nondominant side in each trial were 

used to calculate reliability parameters. The calculations were performed using the 

freely available Microsoft Excel 2010 software program (Hopkins, 2016). The 

relationships between the applied variables were established by Pearson’s correlation 
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coefficients (Sattler, Sekulic, Hadzic, Uljevic, & Dervisevic, 2012). Statsoft’s Statistica 

ver. 12.0 (StatSoft, Inc, Tulsa, OK, USA) was used for all analyses. 

 

 
Figure 1. Scheme of polygon for measuring reactive and nonreactive agility performance in 

basketball (MC – microcontroller, IR – infrared sensor, PC – personal computer) 

Slika 1. Shema poligona za mjerenje reaktivne i nereaktivne okretnosti u košarci (MC - 

mikrokontroler, IR - infracrveni senzor, PC - osobno računalo) 

 

RESULTS 

 

In table 1 are presented results of descriptive statistics along with intraclass coefficient 

(ICC); coefficient of variation (CV) and typical error. ICC for RA was 0.77 with CV of 

6% while ICC for CODS was 0.85 with CV of 5%. These results indicate high overall 

reliability of given tests.  

 
Table 1. Descriptive statistics and reliability of the agility tests 

Tablica 1. Deskriptivna statistika i pouzdanost testova agilnosti 
 

Legend: *ICC = intraclass coefficient; CV = coefficient of variation; CODS = basketball-specific non-reactive change 

of direction test; RA = basketball-specific reactive change of direction test  

 

Correlations among the agility tests were statistically significant (at p # 0.05). With 

correlations ranging from 0.51 to 0.54. Correlations between dominant and non-

dominant side of performance were also significant with 0.88 for reactive and 0.84 for 

nonreactive agility test (Table 2). 

Variable N X MIN MAX SD ICC CV 
Typical 

Error 

RA-L1 58 2.71 2.24 3.21 0.22 

0.77 0.06 0.09 

RA-L2 58 2.64 2.18 3.23 0.20 

RA-D3 58 2.66 2.18 3.21 0.22 

RA-L4 58 2.63 2.18 2.98 0.18 

RA-D5 58 2.64 2.11 3.22 0.24 

CODS-L1 58 2.31 1.96 2.81 0.20 

0.83 0.05 0.12 
CODS-D2 58 2.25 1.92 2.87 0.17 

CODS-L1 58 2.28 1.94 2.61 0.14 

CODS-D2 58 2.26 1.87 2.83 0.18 
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Table 2. Pearson’s product-moment correlations between observed variables (data reported as r 

and p). 

Tablica 2. Korelacije između testova agilnosti 

Variable X SD 
RA-

DOM(F) 

RA-

NOND(F) 

CODS -

DOM(F) 

CODS -

NOND(F) 

RA-DOM (F) 2.34 0.19 1.00 0.88* 0.51* 0.54* 

RA-NOND (F) 2.46 0.18 

 

1.00 0.51* 0.52* 

CODS-DOM (F) 2.06 0.13 

 

1.00 0.84* 

CODS-NOND (F) 2.16 0.15 
 

1.00 
Legend: CODS-DOM = basketball-specific nonreactive change of direction test executed on dominant side; CODS-

NOND = basketball-specific nonreactive change of direction test executed on nondominant side; RA-DOM = 
basketball-specific reactive agility test executed on dominant side; RA-NOND = basketball-specific reactive agility test 

executed on nondominant side.  

 

DISCUSSION AND CONCLUSIONS 

 

The aim of this study was to investigate reliability of basketball-specific tests for 

reactive agility and nonreactive agility performance in junior basketball players. Since 

same test showed high reliability on senior players sample (Sekulic et al., 2017) 

additional evaluation on junior sample should be made. Test reliability is the definition 

of how consistent a measure is of a particular element over a period of time, and 

between different participants. It is a preliminary condition of the test’s application in 

practice because it directly indicates the error of measurement (Uljevic, Esco, & 

Sekulic, 2014). Intraclass coefficient between 5 items of measurement for RA was 0.77 

and between 4 items of measurement for CODS was 0.83. Coefficient of variation was 

low in both test (CV for RA was 0.06; CV for CODS was 0.05). When comparing 

reliability parameters with results in previous studies in basketball and team handball 

we can notice similar values (Hammami et al., 2018; Sekulic, Krolo, Spasic, Uljevic, & 

Peric, 2014). ICC and CV results indicate high overall reliability of tests and define RA 

and CODS as reliable tool for assessing reactive and nonreactive agility performance in 

junior basketball population. When considered side dominance it can be said that 

players executed better in dominant side. This was a case in both RA and CODS test. 

This is expected phenomena as player’s movement in dominant side have better intra 

and inter muscular coordination that significantly contribute to efficiency of movement 

pattern. In recent study of Witkowski et al (2018) conducted on young fencers authors 

have concluded that the interhemispheric training improved upper limb results during 

accuracy tests (Witkowski et al., 2018). These results suggest that, if not trained 

additionally, nondominant side would be less effective and accurate during sport-

specific movements. We have also noticed high correlation between dominant and 

nondominant side within same testing protocols (0.88 for RA, 0.84 for CODS). These 

findings imply that tests nevertheless in which side is performed (dominant or 

nondominant) it always assesses the same motor capacity and depends on the same set 

of abilities. On the other side correlations between RA and CODS are much lower 

(range from 0.51 to 0.54) and showed that reactive and nonreactive agility should be 

observed as relatively independent qualities as already noted in previous investigations 

(Sekulic et al., 2014; Spasic, Krolo, Zenic, Delextrat, & Sekulic, 2015). It is indicative 

that the movement pattern that occurs during testing (i.e., nonstop vs. stop’n’go 
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templates) and the perceptual reactions are challenged are challenged differently during 

these two testing protocols. Reliability of sport specific tests of RA and CODS in 

junior basketball players was high, and tests are applicable in this sample. Players 

executed better in dominant side of performance. Higher reliability of CODS is 

explainable knowing the relative simplicity of movement pattern applied in CODS, 

than in the RA. The RA and CODS should be observed as independent qualities in 

junior basketball players. Reactive agility performance includes perceptual and reactive 

components, which do not occur in the testing of nonreactive agility.  
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