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Abstract: 

The purpose of this study was to investigate the reliability and validity of wheelchair basketball as motor 

difference performance of 20 disabled athletes practising wheelchair basketball. 

They resulted with variable classifications-point between 1 and 4.5 and had different positions. 

Pre-requisites were the different disabilities of the athletes, due to mobility impairment by traumatic injuries, 

polio, mutilations, and others, resulted compatible with the basketball practice.  

Aims were improving the percentage of shooting and passing by strengthening the upper limbs through specific 

exercises and the use of competition balls, medicine balls, and elastics fitband.  

The data were collected during two academic years at the Faculty of Sport Sciences (now the Department of 

Sport Sciences and Wellness) of the University of Naples Parthenope to evaluate the conditional and 

coordinative abilities used in passing and shooting in wheelchair basketball. 

The research carried out using an observation method and handwriting reporting-was made on a sample of 20 

disabled athletes who already had experienced national wheelchair basket leagues and who belonged to the 

“CISS Basket Napoli” team, including athletes of the junior team.  The study included initial, intermediate and 

final tests.  

The final output, recorded at the end of the second agonistic season, showed the improvement percentage of 

about 6, 5% validating a methodology based on supplementary training. The athletes of group B showed an 

incremented percentage and even  some athletes of group A, determined to  train with greater concentration, 

showed  improvements in  their performances reaching higher points of percentage. 
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Introduction 

Beach volleyball is a very demanding sport which is played outdoors usually under difficult conditions 

such as Sportive disciplines have different characteristics according to the type of activities and to the 

neuromuscular, cardiovascular and respiratory efforts involved (Moreno et al, 2012).  

Basketball (Messina, 2004) is a team sport in which  efforts are well balanced and are well proved  

through the efficiency of the shot, of the throw and the assist performed in a very changeable agonistic situation 

(Mondoni, 1984; Peterson, 2003); as a matter of fact the basketball player must use his/her abilities (Barnes, 

Marsden, 2002) as quickly as possible and with great mastery,  in particular, he/she must be able to show the so-

called open skills (Vanlandewijck, 1999). 

The physical abilities of athletes-distinguished in coordination and conditioning abilities-are always 

evaluated according to their  performance and their success both as individual and as a  team (Magni, 2009; 

Weineck, 2001). 

Wheelchair basketball has enjoyed great success at the Paralympic Games (International Wheelchair 

Basketball Federation, 2011) and it is one of the most popular sports for disabled (Filoramo Bal, 2007) people 

and one of the oldest practiced, having little difference a part from the use of the wheelchair compared to the 

dynamic of the discipline played by able-bodied people (Piras, Carboni, 1999; Beretta, Mosconi, 2001). The 

main differences relate to the classification expressed by a score and by some infractions, i.e. if a player rises 

from the wheelchair which is considered a technical fault, if a player moves forward more than twice without 

bouncing the ball, if  a player the wheelchair rear wheels off the floor  holding the ball in his/her hand (de 

Oliveira et al. 2009; Gil-Agudo et. al. 2010).  

Wheelchair basketball classification is the grouping of players into categories (classes), based on the 

player’s physical capacity to execute fundamental basketball movements; pushing the wheelchair, dribbling, 
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shooting, passing catching, rebounding and reacting to contact (International Wheelchair Basketball Federation, 

2010). Athletes must be classified before they can take part in league matches by a technical medical 

commission which assesses the functional capacity of players on a point scale ranging from 0,5  to 4.5, according 

to  the type of injury of the spinal cord, amputation etc. The total point value of each team participating in a 

game must not exceed the 14.5-point limit.  

The purpose of this study was investigate the improvement of the percentage of the fundamentals of 

passing and shooting, by monitoring the performance of the players of the “CISS Basket Napoli”, a wheelchair 

club joining the national second division team championship and previously joining the A2 team league. The 

validity of the tests as characteristics and percentage of each player were recorded by testing them during their 

trial on court in an approved indoor stadium. 

 

Method 

The data were collected during the last two academic years at the Faculty of Sciences (now the 

Department of Exercise Science and Wellness), University of Naples Parthenope (course of Theory 

Methodology and Education of The Sports) to assess the skills coordinative and conditional used in passing and 

shooting of wheelchair basketball. 

The research carried out using an observation method and handwriting reporting-was made on a sample 

of 20 disabled athletes, both male and female, who already had experienced national wheelchair basket leagues 

and who belonged to the “CISS Basket Napoli” team, including athletes of the junior team.   

The study included initial, intermediate and final tests. In the light of the result of the initial test a subdivision of 

the athletes in two groups was made: the control group, consisting of athletes having the higher percentage of 

shoots and passings (named “group A”) and the experimental group, consisting of athletes having the lower 

percentage (named  “group  B”). 

During the annual performances, the two groups  followed an ordinary training planned by their coach 

Mrs Eufemia Romano, consisting of three weekly training sessions, characterized by athletic activities 

(Vanlandewijck et al. 1994),  technique and tactics, proposed to the players at alternating times and requiring a 

prevailing neuromuscular effort. Group B was asked to do supplementary shooting and passing training sessions 

for an amount of six for month.  

Were used an analytical method,  great attention was put on the  development of each  singular  passing 

and shooting fundamentals  in each  training session  alternating the use of official balls and medicine balls.  

Strengthening through fit band elastics was implemented, during gym training session, twice a month,  on 

different days from the team training ones.  

During training sessions, in order to improve the passing, athletes used medicine balls from 1 to 3 kilos 

while, to improve the shooting technique, they used only a medicine ball of 1 kilo.  

Participants  

20 athletes between aged 18 and 50 practising wheelchair basketball. They resulted with variable 

classifications-point between 1 and 4.5 and had different positions and different roles (Pivot, Small forward, 

Power forward, Shooting guard, Guard-play, Guard ).  

Material 

• Basketball court (28m. x 14m.); 3.05 high basketball hoop. 

• Ball normally used in the game  

• Medicine ball : 1, 2,  3 kilos. 

• Elastic Fitband 

• Reporting grids 

 

Design 

Pre-requisites were the different disabilities of the athletes, due to mobility impairment by traumatic 

injuries, polio, mutilations, and others, resulted compatible with the basketball practice.  

Aims were improving the percentage of passing (table 1) and shooting (table 2) by strengthening the 

upper limbs through specific exercises and the use of competition balls, medicine balls, and elastics fit band.  

Two students having the task to count the number of passes and shoots. 

Training tests   

1) Exercises with the records of percentages of passing with one hand (fig. 1) 

                                                     

 
 

Fig. 1 – Positions of athletes station to test the number of passes (Number of passes required 20) 
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From station no. 1 the athletes, in turn, shot: 

o n. 5 passes towards station n. 2;  

o n. 5 passes towards station n. 3; 

o n 5 passes towards station n. 4; 

o n. 5 passes towards station n. 5.  

o Station n. 5 was located under the basket . 

o Station n 1 was 8-9 m from stations n .2,3,4 while station n 5 was located at 15 m 

This test/exercise was given during the initial, intermediate and final tests . 

 

2) Exercises recording the percentage of shots (fig. 2) 

                                                     
Fig. 2 – Positions of athletes station to test the number of shoots (Total amount of shots N  20). 

 
• N. 2 shots towards the basket from each station , for an amount of 20 shots.  

• Progressive execution from station n 1 to n 10 using shots in movement without going beyond the 

demarcation line below the basket  and the free-throw lane. 

• Stations n.  1,2,3,8,9,10 were located opposite the side lines. 

• Stations n  4,5,6,7 were located  1m. from the half court line. 

This test/exercise was given  during the initial, intermediate and final tests. 

 

3) Extra training sessions   

Strengthening isotonic and isometric exercises (Bosco, 1985; Verchosanskij 1997) using medicine balls 

of different weight ranging, from 1kilo to 3 kilos, as well as elastics fit band used during indoor training. 

 

Results 

Initial testing 

 

Table 1 – Percentage of precise passes in initial test - Theoric number passes 20. 

 

Athlete Station n.2 Station n.3 Station n.4 Station n. 5 
Total number of 

precise passes 

% Total 

percentage of 

precise passes 
Subject 1 5 5 5 3 18 90 

Subject 2 5 5 5 5 20 100 

Subject 3 4 5 5 4 18 90 
Subject 4 4 5 4 5 18 90 

Subject 5 3 4 4 3 14 70 

Subject 6 4 5 5 3 17 85 
Subject 7 4 5 4 3 16 80 

Subject 8 5 5 5 5 20 100 

Subject 9 4 5 5 4 18 90 
Subject 10 5 5 4 3 17 85 

Subject 11 4 4 5 3 16 80 

Subject 12 2 5 3 3 13 65 
Subject 13 4 5 3 3 15 75 

Subject 14 4 5 4 5 18 90 

Subject 15 5 5 4 5 19 95 
Subject 16 4 5 3 4 16 80 

Subject 17 4 4 3 4 15 75 

Subject 18 5 5 5 4 19 95 
Subject 19 5 3 4 4 16 80 

Subject 20 4 5 3 3 15 75 
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Table 2 - Percentage of precise shoots in initial test - Theoric number shoots 20. 

 

Athlete 
n.1 
* 

n.2 
* 

n.3 
* 

n.4 
* 

n.5 
* 

n.6 
* 

n.7 
* 

n.8 
* 

n.9 
* 

n.10 
* 

Total 
numberof 

precise 

shoots 

% Total 
percenta

ge of 

precise 
shoots 

Subject 1 2 2 2 1 2 2 2 2 1 2 18 90 

Subject 2 2 2 2 2 2 2 2 2 2 2 20 100 

Subject 3 2 2 1 2 2 1 2 2 1 1 16 80 
Subject 4 2 1 1 1 2 2 2 2 2 2 17 85 

Subject 5 1 1 1 0 2 2 1 2 1 2 13 65 

Subject 6 1 1 1 1 2 1 2 2 2 2 15 75 
Subject 7 2 2 1 2 1 1 0 1 2 2 14 70 

Subject 8 2 2 2 2 2 2 2 2 2 2 20 100 

Subject 9 2 2 2 2 2 0 2 1 2 2 17 85 
Subject 10 2 1 2 2 1 1 2 1 2 2 16 80 

Subject 11 2 2 0 2 2 1 2 1 2 1 15 75 

Subject 12 2 1 1 1 2 0 2 0 2 1 12 60 
Subject 13 2 1 1 2 2 2 2 0 2 1 15 75 

Subject 14 2 2 2 1 2 1 2 2 2 2 18 90 

Subject 15 2 2 2 1 2 2 2 2 2 2 19 95 
Subject 16 1 2 1 2 2 1 1 2 2 1 15 75 

Subject 17 1 1 1 2 2 1 2 1 2 1 14 70 

Subject 18 2 2 2 2 2 2 2 2 1 2 19 95 
Subject 19 2 2 0 2 2 0 2 2 2 1 15 75 

Subject 20 1 2 2 2 2 0 2 1 2 1 15 75 

* Shooting station 

 

The initial survey proved that only six athletes had a percentage between 90% and 100%. Two athletes 

reached, in both passing and shooting, a percentage of 100%, two athletes a percentage of 95% and two athletes 

of 90%.  

As a result of the analysis of the average percentage, group A(table 3, fig. 3) and group B (table 4, fig. 

4) were formed;  eventually  the athletes who resulted to have a minor percentage of the average total precision 

including passing and shooting were added to group B. 

 

Table 3 - Grouping of the average percentage of precise passing and shooting (group A) 

 

 

                                                                                   

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Fig.  3 – Group A - Average percentage of precise passing and shooting initial test 

 

 

% Total percentage of 

precise shoots 

%  Total percentage of 

precise passes 
Athlete %  average percentage 

90 90 Subject 1 90 

100 100 Subject 2 100 

80 90 Subject 3 85 

85 90 Subject 4 87,5 

100 100 Subject 8 100 

85 90 Subject 9 87,5 

95 95 Subject 15 95 

95 95 Subject 18 95 

90 90 Subject 14 90 

80 85 Subject 10 82,5 
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Table 4 - Grouping of the average percentage of precise passing and shooting (group B) 

 

                                                  

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4 – Group B - Average percentage of precise passing and shooting initial test 

                                                                                                
Intermediate testing 

Intermediate testing has highlighted an average increment in group B of about 8 %. In particular, the 

performances of S.L. and D.N.G. have shown an individual increase of about 10% (table 5, fig. 5). 

 

Table 5 – Group B – Average percentage of intermediate improvement of passing and shooting 

 

Athlete  % average percentage 

Subject 5  74,25 

Subject 6 86,4 

Subject 7 81 

Subject 13 83,7 

Subject 11 68,75 

Subject 12 81 

Subject 16 83,7 

Subject 17 78,3 

Subject 19 83,7 

Subject 20  81 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5 – Group B - Average percentage of precise passing and shooting intermediate test 

% total percentage of 

precise shoots 

%  total percentage of 

precise passes 
Athlete %  average percentage 

65 70 Subject 5 67,5 

75 85 Subject 6 80 

70 80 Subject 7 75 

75 75 Subject 13 75 

75 80 Subject 11 77,5 

60 65 Subject 12 62,5 

75 80 Subject 16 77,5 

70 75 Subject 17 72,5 

75 80 Subject 19 77,5 

75 75 Subject 20 75 
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Final testing 

Tables 6, 7 and tables 8, 9  respectively the final testing of precise percentage of passing group A and 

group B, the final testing of precise percentage of shooting group A and group B. Table 10 and 11 respectively 

the final testing of total average percentage of passing and shooting group A (fig. 6) and group B (fig. 7). 

 

Table 6 – Final testing of precise percentage of passing group A    

 

Athlete Station n.2 Station n.3 Station n.4 Station n. 5 

Total number 

of precise 

passes 

% total 

percentage 

of precise 

passes 

Subject 1 5 5 5 4 19 95 

Subject 2  5 5 5 5 20 100 

Subject 3 4 5 5 4 18 90 

Subject 4  4 5 4 5 18 90 

Subject 8 5 5 5 5 20 100 

Subject 9 4 5 5 4 18 90 

Subject 15  5 5 4 4 18 90 

Subject 18 4 5 4 5 18 90 

Subject 14 5 5 4 5 19 95 

Subject 10 5 5 5 4 19 95 

 
Table 7 – Final testing of precise percentage of passing group B  

  

Athlete Station n.2 Station n.3 Station n.4 Station n. 5 

Total number 

of precise 

passes 

% total 

percentage 

of precise 

passes 

Subject 5 4 5 5 3 17 85 

Subject 6 3 5 5 4 17 85 

Subject 7 4 5 4 4 17 85 

Subject 13 5 5 5 3 18 90 

Subject 11 3 5 4 3 15 75 

Subject 12 4 5 4 3 16 80 

Subject 16 4 5 3 4 16 80 

Subject 17 4 5 3 4 16 80 

Subject 19 5 3 4 4 16 80 

Subject 20 4 5 4 3 16 80 

 
 

Table 8 – Final testing of precise percentage of shooting group A  

 

Athlete 
n.1 

* 

n.2 

* 

n.3 

* 

n.4 

* 

n.5 

* 

n.6 

* 

n.7 

* 

n.8 

* 

n.9 

* 

n.10 

* 

Total 

number 

of 

precise 

shoots 

% total 

percentage 

of precise 

shoots 

Subject 1 1 2 2 1 2 2 2 2 2 2 18 90 

Subject 2 2 2 2 2 2 2 2 2 2 2 20 100 

Subject 3 2 2 1 2 2 1 2 2 1 1 16 80 

Subject 4 2 1 2 1 2 2 2 2 2 2 18 90 

Subject 8 2 2 2 2 2 2 2 2 2 2 20 100 

Subject 9 2 2 2 2 2 0 2 1 2 2 17 85 

Subject 15 2 1 2 2 1 1 2 1 2 2 16 80 

Subject 18 2 2 1 2 2 1 2 2 2 2 18 90 

Subject 14 2 2 2 1 2 2 2 2 2 2 19 95 

Subject 10 2 2 2 2 2 2 2 2 1 2 19 95 
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Table 9 – Final testing of precise percentage of shooting group B 

 

Athlete 
n.1 

* 

n.2 

* 

n.3 

* 

n.4 

* 

n.5 

* 

n.6 

* 

n.7 

* 

n.8 

* 

n.9 

* 

n.10 

* 

Total 

number of 

precise 

shoots 

% total 

percentage 

of precise 

shoots 

Subject 5 1 2 1 0 2 2 2 2 1 2 15 75 

Subject 6 1 2 1 1 2 1 2 2 2 2 16 80 

Subject 7 2 2 1 2 2 1 0 1 2 2 15 75 

Subject 13 2 1 1 2 1 1 2 1 2 2 15 80 

Subject 11 2 2 0 2 2 1 2 1 2 1 15 75 

Subject 12 2 2 1 2 1 0 2 0 2 2 14 70 

Subject 16 2 2 1 2 2 2 2 1 2 1 17 85 

Subject 17 2 1 2 2 2 1 2 2 2 1 17 85 

Subject 19 2 2 1 2 2 0 2 2 2 1 16 80 

Subject 20 2 2 2 2 2 0 2 1 2 1 15 80 

 

Table 10. Total average percentage of passing and shooting group A  

 

% total percentage of 

precise passes 

% total percentage of 

precise shoots 
Athlete 

% total average 

percentage 

95 90 Subject 1 92,5 

100 100 Subject 2 100 

90 80 Subject 3 85 

90 90 Subject 4 90 

100 100 Subject 8 100 

90 85 Subject 9 87,5 

90 80 Subject 15 85 

90 90 Subject 18 90 

95 95 Subject 14 95 

95 95 Subject 10 95 

 

                                                                      

             
     

 

 

 

 

 

 

 

 

 

 

 

Fig.  6 - Group A - Total average percentage of  precise passing and shooting final test 

                                                                    

Table 11 – Total average percentage of passing and shooting group B 

 

% total percentage of 

precise passes 

% total percentage of 

precise shoots 
Athlete 

% total average 

percentage 

85 75 Subject 5 80 

85 80 Subject 6 82,5 

85 75 Subject 7 80 

90 80 Subject 13 85 

90 75 Subject 11 82,5 

75 70 Subject 12 72,5 

80 85 Subject 16 82,5 

80 85 Subject 17 82,5 

80 80 Subject 19 80 

80 80 Subject 20 80 
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Fig. 7 – Group B - Total percentage of precise passing and shooting final test 

 

Discussion 

The tests were given after the classification of the wheelchair basketball player’s disabilities and the 

definition of their characteristics according to sex, age and position. Twenty wheelchair basketball players 

performed two test items to determine the reliability of the training. The validity of the tests was assessed by 

relating the scores to the players' classification and competition standard, and rating of coach and player. 

The percentage of passing and shootings at the initial, intermediate and final stage was recorded through specific 

tests given during the training session of the team.  

The output of the initial survey made possible the subdivision of the athletes into two groups: the 

control group, made up of athletes with the highest percentage of passing and shootings named group A  and the 

experimental group, made up of the athletes with a lower percentage named group B  who underwent 

supplementary technique and athletic training.  

The intermediate survey, made at the end of the first agonistic season and at the beginning of the 

second, showed a general increase percentage of around 5/7 %, with peaks of 10% per athlete S.L. and of 13% 

per D.N.G.  

The final output, recorded at the end of the second agonistic season, showed the improvement 

percentage of about 6, 5% validating a methodology based on supplementary training. The athletes of group B 

showed an incremented percentage and even  some athletes of group A, determined to  train with greater 

concentration, showed  improvements in  their performances reaching higher points of percentage.  

The objectives relating to the increase of the percentage of passing and shooting through the 

improvement of conditional and coordinative abilities have been achieved. E 'was also found that improved 

interpersonal relationships and collaboration within the team and this is very important result in the integration 

of disabled people. (Angermeyer, Kilian, 1997).  

 

Conclusions 

Weelchair basketball is an oldest disabled play and it is an official discipline of the Paralympic Games 

(Di Russo et al. 2010). The first specification is the classification into categories (classes) by a technical medical 

commission which assesses the functional capacity of players on a point scale ranging from 0,5  to 4.5, according 

to  the type of injury of the spinal cord, amputation etc (Patatoukas 2011). The total point value of each team 

participating in a game must not exceed the 14.5-point limit. 

The research aimed to record the coordinative and conditional  skills used by athletes in passing and 

shootings in wheelchair basketball during two academic years; it also aimed to  improve the percentage of 

passing and shootings fundamentals of the athletes of the CISS Basket Napoli.  Our results show that the 

weelchair basketball may compensate for executive control, impairment by fostering the stability of motor 

responses and favoring response flexibility. 

Disabled athletes practicing wheelchair basketball, showed great enthusiasm and participation in the 

development of research activities carried out during two academic years. 

The research was also conducted with the aim of bringing out the reality of sports activities for people 

with disabilities that are practiced by a growing number of athletes. In this regard, the athletes were were listed 

as'' subject'' in order to comply with the conditions for privacy.    

 

Perspective 

The working model can be successful in schools to facilitate a strong awareness and the formation of a 

consciousness open to diversity. The opportunity to grow together disabled and able-bodied attentive to the 

culture of physical activity and particularly sports can only be one way to encourage the harmonious growth of 

the subjects and have a solid foundation to develop this process since the teens and then on competitive activities 

of adults. 
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