
 

UNIVERSIDAD POLITÉCNICA DE MADRID 

 

FACULTAD DE CIENCIAS DE LA ACTIVIDAD 

FÍSICA Y DEL DEPORTE - INEF 

 

 

 

 

 

 

RELACIÓN ENTRE EL RENDIMIENTO DEPORTIVO 

Y LAS HABILIDADES COGNITIVAS DE 

JUGADORES DE BALONCESTO CON 

DISCAPACIDAD INTELECTUAL  

 
 

TESIS DOCTORAL 

 

D. Ignacio Polo Más 

Licenciado en Ciencias de la Actividad Física y del Deporte 

 

Madrid, 2020 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

DEPARTAMENTO DE SALUD Y RENDIMIENTO HUMANO 

 

Facultad de Ciencias de la Actividad Física y del Deporte - INEF 

 

 

RELACIÓN ENTRE EL RENDIMIENTO DEPORTIVO 

Y LAS HABILIDADES COGNITIVAS DE 

JUGADORES DE BALONCESTO CON 

DISCAPACIDAD INTELECTUAL  

 

Tesis doctoral 

 

 

D. Ignacio Polo Más 

Licenciado en Ciencias de la Actividad Física y del Deporte 

 

Director: 

Dr. Javier Pérez Tejero 

 

Madrid, 2020 

 



 

v 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



iii 
 

Tribunal designed by the Honorable Chancellor from the 

Technical University of Madrid, on ……………………………. 

 

Chairman: …………………… 

Committee: …………..……… 

…………..……… 

External Jury Member: …………… 

Secretary: …………… 

 

The lecture and defense of the PhD was made in Madrid on ….. 

 

Qualification: …………………... 

 

 

CHAIRMAN      COMMITTEE 

 

SECRETARY 

 

 



 
 



v 
 

 

 

 

 

 

 

 

 

 

 

 

 

“Disability is not in the arms or legs; 

disability is not believe in what you want to do” 

 

Ibraim Hamato, Para table tennis Champion 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



vii 
 

ACKNOWLEDGES 

 

To Javier Pérez Tejero. Thanks for trusting me from minute one. I still remember the 

day that I was CEDI for the first time and you extended your hand to embark on this 

journey full of joys and full of obstacles that you helped me and taught how to 

overcome them in the best possible way. I can never thank enough for all the 

opportunities that you offer me. 

 

To my colleagues from Sanitas “Foundation Chair” on Inclusive Sports Studies (CEDI), 

Saleky, Andrea, Marta and Adriana; thanks for your supporting and not letting me feel 

alone on this trip, thanks for your love. To Carmen Ocete, tireless and warrior for all the 

battles we have dealt with. Thank you for your infinite coffees full of advice and, above 

all, thanks for your eternal smile that makes everything around me closer: "Will we ever 

laugh at all this Carmen” Thanks to all the colleagues who went in CEDI,  Javi Soto, 

Jorge, Alba, María, Augusto and Celia. You are also part of all this. Thanks to Javier 

Pinilla, I started this trip with you. Thank you for all your advice that has served me so 

much. Thanks for letting me learn with you. 

 

Thanks to the INEF teachers who helped me to create the questionnaire: Concha 

Jiménez, Jorge Lorenzo, Javier Sampedro and Miguel Ángel Gómez. 

 

Thanks to the colleagues from the University of Leuven: Debbie, Yves, Katina, Roi and 

Lore. Thanks for giving me your time, for learning and enjoying with all of you. 

To all the coaches and referees who have participated in the project. Thanks to the 

FEDDI, and especially to Alfredo Salazar, who from the outset has seen the need for 

this study and has been interested in it, given the future perspectives it opens; thanks 



 

viii 
 

also for having done the administration of the questionnaire to the participating clubs. 

Thanks to INAS, especially Nick for being interested and appreciating basketball. 

 

Thanks to all the partners of the Real Madrid Foundation, especially Gema Ortega and 

Jorge Franco. Thanks for trusting me and for appreciating how beautiful and rewarding 

it is to work with people with impairments. 

 

Thanks to my friends from Madrid, those who still follow and those who undertook 

other parallel trips: Ely, Mateo, Mike and Juan. Thanks Jaby and Esther, thanks from 

the bottom of my heart for everything you do for me and for those beers that always 

taste like glory with you. Thanks Carlos and Marina, thank you for all those tips that 

make me stronger and more confident about myself. Resistance Madrid! 

 

Thanks to my friends in the city that I love the most, Huesca. Thanks Ripalta, 

Belenguer, Manolo, Munu, Fran, Alayeto, Villafranca, Héctor, Toño, Diego, Sierra, 

Michel and Julián. Despite our distance you have always made me feel very close to my 

"Huesqueta", I love you “Faltaos” 

 

Thanks Tato; thanks for your simplicity and love that you give to all things in the world. 

I wish it could seem like a tenth to you. Thanks to you and Maria for giving me your joy 

along with the two girls I love most in the world, Sara and Laura; babies, it also goes for 

you. 

 

To you, Dad and Mum. All this is for and for you. Thanks infinitely for your support 

and love that you give me every day of my life. Without your support this work would 

not have been possible. Thank you for joining me and enforcing my dreams. There are 

no words that express everything I owe you and everything I love you. 



 

ix 
 

AGRADECIDIMIENTOS 

 

A Javier Pérez Tejero. Gracias por confiar en mí desde el minuto uno. Todavía recuerdo 

el día que entré por primera vez a la CEDI y me extendiste la mano para emprender este 

viaje lleno de alegrías y lleno de obstáculos a los que me ayudaste y enseñaste a cómo 

sobrepasarlos de la mejor manera posible. Nunca podre agradecer lo suficiente por todas 

las oportunidades que me ofreces. 

A mis compañeros de la Cátedra “Fundación Sanitas” de Estudios sobre Deporte 

Inclusivo, Saleky, Andrea, Marta y Adriana; gracias por apoyarme y no dejarme 

sentirme sólo en este viaje, gracias por vuestro cariño. A Carmen Ocete, incansable y 

guerrera por todas las batallas que hemos lidiado. Gracias por tus infinitos cafés llenos 

de consejos y, sobre todo, gracias por tu sonrisa eterna que hace más cercano todo lo 

que me rodea; “alguna vez nos reiremos de todo esto Carmen”. Gracias a todos los 

compañeros que pasaron por la CEDI, Javi Soto, Jorge, Alba, María, Augusto y Celia. 

Vosotros también formáis parte de todo esto. Gracias a Javier Pinilla, contigo empecé 

este viaje. Gracias por todos tus consejos que tanto me han servido. Gracias por dejarme 

aprender contigo.  

Gracias a los profesores del INEF que me ayudaron a crear el cuestionario: Concha 

Jiménez, Jorge Lorenzo, Javier Sampedro y Miguel Ángel Gómez.  

Gracias a los compañeros de la Universidad de Leuven: Debbie, Yves, Katina, Roi y 

Lore. Gracias por regalarme vuestro tiempo, por aprender y disfrutar con todos 

vosotros. 

A todos los entrenadores y árbitros que han participado en el proyecto. Gracias a la 

FEDDI, y en especial a Alfredo Salazar, que desde el primer momento ha visto la 



 

x 
 

necesidad de este estudio y se ha interesado por él, dadas las perspectivas futuras que 

abre; gracias además por haber realizado la administración del cuestionario a los clubes 

participantes. Gracias a INAS, en especial a Nick por interesarse y apreciar el 

baloncesto.  

Gracias a todos los compañeros de la Fundación Real Madrid, en especial a Gema 

Ortega y Jorge Franco. Gracias por confiar en mí y por valorar lo bonito y gratificante 

que es trabajar con personas con discapacidad.  

Gracias a mis amigos de Madrid, los que todavía siguen y los que emprendieron otros 

viajes paralelos: Ely, Mateo, Mike y Juan. Gracias Jaby y Esther, gracias de corazón por 

todo lo que hacéis por mí, gracias por esas cervezas que siempre saben a gloria junto a 

vosotros. Gracias Carlos y Marina, gracias por todos esos consejos que me hacen ser 

más fuerte y más seguro de mí mismo. ¡Resistencia Madrid! 

Gracias a mis amigos de la ciudad que más amo, Huesca. Gracias Ripalta, Belenguer, 

Manolo, Munu, Fran, Alayeto, Villafranca, Héctor, Toño, Diego, Sierra, Michel y 

Julián. A pesar de nuestra distancia siempre me habéis hecho sentir muy cerca de mi 

“Huesqueta”, os quiero “Faltaos”. 

Gracias Tato; gracias por tu sencillez y cariño que le das a todas las cosas del mundo. 

Ojalá pudiera parecerme una décima parte a ti. Gracias a ti y a María por regalarme 

vuestra alegría junto con las dos niñas que más quiero en el mundo, Sara y Laura; 

pequeñas, también va por vosotras. 

A vosotros, Papa y Mama. Todo esto es por y para vosotros. Gracias infinitas por 

vuestro apoyo y cariño que me vais dando todos los días de mi vida. Sin duda alguna sin 

vuestro apoyo esto no hubiera sido posible. Gracias por acompañarme y hacer cumplir 

mis sueños. No hay palabras que expresen todo lo que os debo y todo lo que os quiero. 



 

xi 
 

TABLE OF CONTENTS 

 
ACKNOWLEDGES …………………………………………………………………… VII 

AGRADECIMIENTOS………………………………………………………………… IX 

TABLE OF CONTENTS …………………………………………………………........ XI 

TABLE OF TABLES ………………………………………………………………….. XIII 

TABLE OF FIGURES ……………………………………………………………........ XV 

TABLE OF ABBREVIATIONS ..……………………………………………………... XVII 

SUMMARY ….……………………………………………………………………....... XXI 

RESUMEN ………………….…………………………………………………………. XXV 

  

1. General introduction …………………………………………………………... 31 

1.1. Definition of intellectual impairment ………………………………………. 33 

1.1.1. Dimensions of II …………………………………..…………………. 34 

1.2.2. Diagnosis and classification …………………………………………. 36 

1.2. Sports for persons with (II): importance of basketball as team sport ………. 37 

1.2.1. Global and national population with II ………...……………………. 37 

1.2.2. II- Basketball: International level …………………………………… 39 

1.2.3. II- Basketball: National level ………………………………………... 41 

1.3. Classification and eligibility process in Paralympic Sports: application of II-

basketball ………………………………………………………………………. 
42 

1.3.1. Concept of classification in Paralympic sports ……………………… 43 

1.3.2. Eligibility process in II-sports ……………………………………….. 45 

1.3.3. The Catell-Horn-Carroll Model of Intelligence ………...…………… 47 

1.3.3.1. Catell-Horn-Carroll Model and Sport Performance ………… 48 

1.3.3.2. Catell-Horn-Carroll Model in II-Paralympic process ……….. 53 

1.3.4. The current situation of II-basketball in Paralympic context ………... 60 

  

2. The role of cognition in basketball: applications to II ……………………….. 63 

2.1. Cognitive skills in perception and decision ………………………………... 65 

2.1.1. Perceptive and cognitive patterns …………………………………… 65 

2.1.2. Decision making models ……………………………..……………… 67 



 

xii 
 

2.2. The relation between performance and cognition in basketball …………… 70 

2.3. Basketball and intellectual impairment …………………………………….. 78 

2.3.1. II-basketball performance based on game-related statistics……..…… 78 

2.3.2. II-basketball performing: technical and tactical skills ………………. 82 

2.3.3. The importance of the perception of basketball coaches …….……… 90 

  

3. Research hypothesis and aims ………………………………………………… 93 

  

4. Coaches and referees perception about the performance of II-basketball 

players ……………………………………………………………………………..... 

 

101 

4.1. Coaches´ and referees´ opinion about the influence of intellectual impairment 

on fundamental basketball activities ……………………………………………… 
103 

4.2. Impact of intellectual impairment on basketball performance through coaches 

and referees´ opinion: a qualitative approach …………………………………….. 
121 

  

5. Cognitive abilities are related to performance in selected game variables in 

basketball players with intellectual impairment ………………………………...... 
135 

  

6. Decision making and game performance of elite-basketball players with 

intellectual impairment: a step forward for an evidence-based eligibility system  
151 

  

7. Summary, Conclusions and Future Perspectives ………………………………. 169 

7.1 Summary of the present findings and conclusions ……………………………. 171 

7.2 Methodological considerations ……………………………………………….. 179 

7.3 Practical implications ………………………………………………………… 181 

7.4 Limitations and future perspectives ………………………………………….. 182 

7.4.1. Limitations …………………………………………………………..... 182 

7.4.2. Future perspectives ……………………………………………………. 183 

7.5 Conclusions …………………………………………………………………….. 184 

  

8. References ………………………………………………………………………… 187 

  

9. Appendix ………………………………………………………………………...... 205 



 

xiii 
 

TABLE OF TABLES 

 

Table 1. Classification of Intellectual Disability according to The American 

Psychiatric Association (DSM-V) and the World Health Organisation (ICD-11) 

(APA,2013; WHO,2018)……………………………………………………………… 

 

 

36 

Table 2. General cognitive subtest based on CHC´ Theory …………………………… 59 

Table 3. Keys abilities in basketball performance (Kioumourtzoglou, Derri, Tzetzis, 

& Theodorakis; 1998) …………………………………………………………………. 71 

Table 4. Results in basketball cognitive abilities provided by previous studies ………. 77 

Table 5.  Previous studies in II-basketball performance trough game-related statistics  79 

Table 6. Main results per game-related statistic variable in previous studies on II-

basketball ……………………………………………………………………………… 

 

81 

Table 7. Basketball test battery (Baldari et al. 2009) ………………………………….. 82 

Table 8. Previous studies about the perception of II-basketball coaches ……………… 91 

Table 9. Overview of a total of participants (N) and their level of competition per 

study …………………………………………………………………………………… 

 

98 

Table 10. Proposal of changes in the questionnaire according to basketball experts 

experience ……………………………………………………………………………... 

 

110 

Table 11. Final structure and content of the questionnaire ……………………………. 111 

Table 12. Description of the sample in this study ……………………………………... 112 

Table 13. Mean values of difficulty identified per basketball performance component 

and comparison between coaches (per level of competition) and referee´ opinions ….. 

 

113 

Table 14. Number of items in each component in which coaches and referees 

indicated that II-players presented difficulties (item value >4) or not (item value <4) .. 

 

114 

Table 15. Items in which coaches and referees indicated that II-players presented  



 

xiv 
 

higher difficulties ……………………………………………………………………… 114 

Table 16. Scores obtained in each item related to the influence of contextual factors ... 115 

Table 17. Sample description ………………………………………………………….. 126 

Table 18.  Meaning units and categories per each component or question …………… 128 

Table 19. Descriptive data of game-related statistics ………..........................………... 144 

Table 20. Descriptive data of cognitive abilities measures ……………………………. 144 

Table 21. Significant Generalized Lineal Model ……………………………………… 145 

Table 22. Pearson correlation between game-related statistics and cognitive abilities 

test variables …………………………………………………………………………… 

 

160 

Table 23. Game related statistics and cognitive abilities per team ranking …………… 161 

Table 24. Classification of II-players per team and per specific test ………………….. 162 

Table 25. Game-related statistics and cognitive abilities test variables between 

membership group (non-eligible II-basketball player: NEIIBP and eligible II-

basketball player: EIIBP) ……………………………………………………………… 

 

 

162 

Table 26. Significant correlations between cognitive abilities and game-related 

statistics ………………………………………………………………………………... 

 

179 

 

 

 

 

 

 

 

 



 

xv 
 

TABLE OF FIGURES 

 

Figure 1. Multidimensional model of human functioning (AAIDD, 2010) …………… 35 

Figure 2. II eligibility process (Van Biesen, 2014) ……………………………………. 45 

Figure 3. Psychological dimensions assess in Generic Sport Intelligence stage (Van 

Biesen et al; 2011) ……………………………………………………………………... 

 

46 

Figure 4. Example of WASI Block Design pattern …………………………………… 54 

Figure 5. Example of WASI Matrix Reasoning pattern ……………………………….. 54 

Figure 6. Example of sequence of Computerized Visual Memory Span ……………… 55 

Figure 7. SRT stimulus (right arrow) ………………………………………………….. 55 

Figure 8. Flanker test stimulus (target = central arrow) ……………………………….. 56 

Figure 9. Example of sequence of Tower of London …………………………………. 57 

Figure 10. Current II-basketball eligibility process …………………………………… 61 

Figure 11. Phases of decision making in sport (Marteniuk, 1974; Sánchez Bañuelos, 

1984) …………………………………………………………………………………... 

 

65 

Figure 12.  Decision making model (Tenenbaum, 2003) in Pinilla (2017) …………… 70 

Figure 13. Measurement strategies for assessing performance in team sports 

(Gréhaigne, Godbout & Bouthier; 1997) ……………………………………………… 

 

71 

Figure 14.  Example of situation in TS-DMT (Pinilla, Pérez-Tejero, Van Biesen, Polo, 

Janssen, & Vanlandewijck, in press) ………………………………………………….. 

 

86 

Figure 15. Example of sequence in GST (Pinilla, Pérez-Tejero, Van Biesen, Polo & 

Vanlandewijck; in press) ………………………………………………………………. 

 

87 

Figure 16. Example of the three stages in a 2-on-2 situation (Pinilla et al. 2016) …….. 89 

Figure 17. Objectives of the research ………………………………………………….. 95 

Figure 18. The relation between research studies and eligibility process for II-sports .. 96 



 

xvi 
 

Figure 19. Aspects during the game that should distinguish between an eligible or 

non-eligible II basketball player in opinion of coaches ……………………………….. 

 

130 

Figure 20. Rotation Method: Varimax with Kaiser Normalization …………………... 145 

Figure 21. Research future perspectives proposed based on II-eligibility process …… 183 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

xvii 
 

TABLE OF ABBREVIATONS 

 
 2PS:  Two points shot score.  

 AAIDD: American Association of Intellectual and Developmental Disabilities. 

 AB: Able-bodied. 

 ABL: Ability level. 

 ADP: Adapted level. 

 APA: American Psychiatric Association. 

 AS: Assist. 

 BL2RG: Throwing the ball with two hands technique from chest. 

 CHC: Catell-Horn-Carroll.  

 CIDDM: International Classification of Deficiencies and Disabilities.  

 COEIIB: Coaches´ opinion about the impact of intellectual impairment on 

basketball performance. 

 COM: Competition level. 

 CRT: Choice Reaction Time.  

 DS30: Dynamic shooting for 30 s.  

 DSM: Diagnostic and Statistical Manual of Mental Disorders.  

 EF: Executive Function. 

 EIIBP:  Eligible basketball player with intellectual impairment. 

 FBM: Federación de baloncesto de Madrid (Basketball Federation of Madrid). 

 FEDDI: Federación Española de deportes para personas con discapacidad 

intelectual (Spanish Federation of Sports for People with Intellectual 

Disabilities). 

 FFH: Fast and Frugal Heuristic model.  



 

xviii 
 

 FIBA: International Basketball Federation.  

 FRT: Flanker Reaction Time.  

 FT: Finger Taping.  

 G factor: General factor. 

 Ga: Auditory Processing.  

 Gc: Comp-Knowledge.  

 Gf: Fluid Reasoning. 

 Gh: Tactile Abilities.  

 Gk: Kinesthetic Abilities.  

 Gkn: Domain Specific Know. 

 Glr: Long-Term Storage- & Retrieval.  

 Go: Olfactory Abilities.  

 Gp: Psychomotor Abilities.  

 Gps: Psychomotor Speed.  

 Gq: Quantiative Knowledge.  

 Grw: Reading & Writing.  

 Gs: Processing Speed.  

 Gsm: Short-Term-Memory.  

 GST: Game Sequence test.  

 Gt: Reaction & Decision Speed. 

 Gv: Visual Processing.  

 ICD: International statistical classification of diseases and related health 

problems.  

 ICF: International Classification of Functioning, Disability, and Health.  



 

xix 
 

 IDEAL: Intellectual disability and equal opportunities for Active and long-term 

participation in sports. 

 INAS: International Federation for Athletes With Intellectual Impairments.  

 IFs: International federations.  

 II: Intellectual Impairment. 

 IOC: International Olympic Committee. 

 IPC: International Paralympic Committee.  

 IQ: Intellectual Quotient.  

 NEIIBP: Non- eligible basketball player with intellectual impairment. 

 NPCs: National Paralympic Committees. 

 OR: Offensive rebound. 

 PF1: Perceptual identification.  

 PK30: Reverse movement for 30 s.  

 PNK30: Drive to the basket for 30 s. 

 PF2: Perceptual analysis and logical conclusion. 

 PS1: Visual spatialization. 

 PSD: Direction change in dribbling.  

 PULK: Precision shooting. 

 REF: Referee. 

 RT: Visual-Motor Reaction Time.  

 SD: Dribbling slalom.  

 SO: Special Olympics. 

 SRT: Simple Reaction Time.  

 ST: Steal. 

 TO: Turnover. 



 

xx 
 

 TOL: Tower of London.  

 TotalS: Total shots made. 

 TS-DMT: Touch-Screen computerized basketball test. 

 U-14: Under 14 years old.  

 U-16: Under 16 years old.  

 U-18: Under 18 years old.  

 UN: Union Nation. 

 UPM: Universidad Politécnica de Madrid (Technical University of Madrid).  

 VST:  Visual Tracking Speed. 

 WASI: Wechsler Abbreviated scale of Intelligence. 

 WASIbd: WASI Block Design.  

 WASImr: WASI Matrix Reasoning. 

 WHO: World Health Organization’s. 

 

 

 

 

 

 

 

 

 

 



 

xxi 
 

SUMMARY 

 

Throughout the present work, 4 studies tried to respond the main objective of the work: 

“to assess the influence of intellectual impairment (II) in basketball trough the analysis 

of cognitive abilities and the performance on the court of players”. In the first study, 

the opinion of experienced coaches and referees about the impact of II on 

fundamental basketball activities was analysed. For study´s purposes, an ad hoc 

questionnaire was designed consisting of a total of 62 items distributed in three sections 

(personal data, game difficulties and contextual components during the game).  40 

coaches and 6 referees (age = 36.98±11.4 years old and experience = 8.26±9.36 years) 

from different levels of competition, completed the questionnaire expressing 92.68% of 

the activities described as limiting on the players. On the other hand, the dimension 

individual offensive tactics showed in their opinion significantly greater limitations in 

compared to technical skills, motor and skills components, offensive collective tactics 

and individual defensive tactics (p ≤ 0.05). In the second study, the opinion of II-

basketball coaches and referees about the limitations of the players and the aspects 

to be taken into account in the eligibility process was assessed. Five open questions 

were designed based on the main aspects identified in the scientific literature. 47 

coaches and 6 referees (age = 36.72±10.95 years old and experience = 8.41±7.9 years) 

were interviewed through an online platform (SurveyMonkey©). After applying a 

qualitative analysis, results showed that tactical aspects are those with the greatest 

limitations of II-basketball players and should be an aspect to be taken account in the 

eligibility process followed by technical aspects and cognitive and emotional aspects. 

On the other hand, sample considered that motor and physical abilities didn´t present 

any limitation in players but they do appear in the game positions and in roles played 

during the competition. In the third study, the relationship between generic 
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cognitive abilities and performance through game- related statistics of II-

basketball players was analysed. A total of 81 elite II-basketball players from 8 

national teams were studied (age = 26.95±7.25 years old, IQ = 61.34±8.33 and 

experience = 12.04±6.94 years). For cognitive abilities, five test were identified as 

relevant in sports performance based on Catell-Horn-Carroll (CHC) Theory (McGrew, 

2009; Van Biesen, Mactavish, McCulloch, Lenaerts, & Vanlandewijck, 2016): Simple 

Reaction Time, Tower of London, CORSI Memory Test and Wechsler Abbreviated 

Scale of Intelligence (WASI: block design and matrix reasoning). On the other hand, 

those variables identified as relevant in II-basketball performance were selected based 

on previous studies: two points shots score, total shots attempted, offensive rebounds, 

turnovers, assists and steals (Pinilla, Pérez-Tejero, Van Biesen, & Vanlandewijck, 2016; 

Pérez-Tejero, Pinilla, & Vanlandewijck, 2015). Results showed that team variable 

correlated inversely and significantly with CORSI memory test (-.430), WASI block 

design (-.529), WASI matrix reasoning (-.483) and positively with Simple Reaction 

Time (236). Assists variable showed significant correlations with WASI block design 

(.462), CORSI memory test (.385) and Tower of London (.266). The adjusted 

generalized model showed as significant model for assists variable being both WASI 

subtest and team variable as significant predictors for this model (Chi-Square Ratio = 

40.55; p=.00). In the study 4, the influence of decision making on II-basketball 

performance through game-related statistics was analysed. A total of 199 elite II-

basketball players from 9 national teams were analysed. Based on previous studies 

(Pinilla, Pérez-Tejero, Van Biesen, Polo, Janssen, & Vanlandewijck, in press; Pinilla, 

Pérez-Tejero, Van Biesen, Polo, & Vanlandewijck (in press), two specific tests in II-

basketball were selected to assess the decision making of players: Touch Screen 

Decision Making Test (TS-DMT) and Game Sequence Test (GST); for both test mean 
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time to perform and the number of items performed correctly were calculated. To 

analyse the performance, 10 game variables were selected: two points shots score, three 

points shots score, free throws score, offensive rebounds, defensive rebounds, assists, 

fouls committed, turnovers, steals and blocks. Results showed significant differences 

between teams in the following game-related statistics: two points shots score, fouls 

committed, turnovers, steals and blocks (p ≤ 0.05) and the mean time of both specific 

test and the total items performed correctly for GST (p ≤ 0.05). On the other hand, GST 

showed significant correlations in mean time with steals (r = -0.252; p = 0.006) and 

blocks (r = 0.238; p = 0.009). On the hand, for TS-DMT, mean time showed significant 

correlations with three points shots score (r = -0.208; p = 0.023), free throws score (r = -

0.196; p = 0.033) and steals (r = -0.186; p = 0.042). These results can potentially 

contribute to the eligibility process in II-basketball based on contributions of certain 

cognitive abilities to sports performance of the population studied.  
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RESUMEN 

 

A través del presente trabajo, 4 estudios trataron de dar respuesta al objetivo principal 

del trabajo: “evaluar la influencia de la discapacidad intelectual en baloncesto a través 

del análisis de habilidades cognitivas y del rendimiento en pista de los jugadores”. En 

el primer estudio se analizó la opinión de entrenadores y árbitros experimentados 

en baloncesto para personas con discapacidad intelectual (DI) sobre el impacto de 

la DI en actividades fundamentales de baloncesto. Para los propósitos de estudio se 

diseñó un cuestionario ad hoc compuesto por un total de 62 ítems distribuidos en tres 

secciones (datos personales, dificultades del juego y componentes contextuales durante 

el juego). 40 entrenadores y 6 árbitros (edad = 36.98±11.4 años y experiencia = 

8.26±9.36 años) de diferentes niveles de competición completaron el cuestionario, 

expresando un 92.68% de las actividades descritas en el cuestionario como limitantes en 

los jugadores. Por otro lado, la dimensión de la táctica individual ofensiva presentó en 

su opinión significativamente mayores limitaciones en comparación con las 

dimensiones de habilidades técnicas, habilidades motrices, tácticas colectivas ofensivas 

y tácticas individuales defensivas (p ≤ 0.05). En el segundo estudio se evaluó el punto 

de vista de los entrenadores y árbitros en baloncesto para personas con DI acerca 

de las limitaciones que presentan los jugadores y los componentes a tener en 

cuenta en el proceso de elegibilidad. Para ello se diseñaron cinco preguntas abiertas 

basadas en los componentes principales identificados en la literatura científica. Se 

entrevistaron a 47 entrenadores y 6 árbitros (edad = 36.72±10.95 años y experiencia = 

8.41±7.9 años) a través de una plataforma online (SurveyMonkey©). Tras aplicar una 

metodología de análisis cualitativo, los resultados indicaron que los aspectos tácticos 

son aquellos que mayores limitaciones presentan los jugadores de baloncesto y debería 

de ser un componente a tener en cuenta en el proceso de elegibilidad seguido de 
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componentes técnicos y aspectos cognitivos y emocionales. Por otro lado, los 

participantes consideraron que las habilidades motrices y físicas no presentan ninguna 

limitación en los jugadores, pero si se presentan en las posiciones de juego y en los roles 

desempeñados durante la competición. En el estudio 3 se analizó la relación entre 

habilidades cognitivas genéricas y el rendimiento a través de las estadísticas de 

juego en jugadores de baloncesto con DI. Un total de 81 jugadores élite de baloncesto 

de 8 selecciones nacionales fueron estudiados (edad = 26.95±7.25 años, CI = 

61.34±8.33 y experiencia= 12.04±6.94 años). Para la evaluación de las habilidades 

cognitivas, se seleccionaron cinco pruebas identificadas como relevantes en el 

desempeño deportivo basado en la teoría de Catell-Horn-Carroll (CHC) (McGrew, 

2009; Van Biesen, Mactavish, McCulloch, Lenaerts, & Vanlandewijck, 2016): Tiempo 

de Reacción Simple, Torre de Londres, Test de memoria CORSI y Escala de 

Inteligencia de Wechsler Abreviada (WASI: bloque de diseño y matriz de 

razonamiento). Por otro lado se seleccionaron aquellas variables de juego identificadas 

como relevantes en el rendimiento de jugadores de baloncesto con DI, basándonos en 

estudios previos: lanzamientos de dos convertidos, total de lanzamientos intentados, 

rebotes ofensivos, pérdidas de balón, asistencias y robos de balón (Pinilla, Pérez-Tejero, 

Van Biesen, & Vanlandewijck, 2016; Pérez-Tejero, Pinilla, & Vanlandewijck, 2015). 

Los resultados mostraron que la variable de equipo correlacionó inversa y 

significativamente con el test de memoria CORSI (-.430), con el WASI (bloque de 

diseño, -.529), WASI (matriz de razonamiento, -.483) y directamente con el Tiempo de 

Reacción Simple (.236). La variable asistencias mostró correlaciones significativas con 

WASI (bloque de diseño, .462), con el test de memoria CORSI (.385) y con la Torre de 

Londres (.266). El modelo generalizado ajustado mostró un modelo significativo para la 

variable de asistencias, siendo ambas pruebas de WASI y la variable de equipo como 
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predictores significativos para dicho modelo  (Ratio Chi-Square = 40.55; p=.00). En el 

estudio 4 se analizó la influencia de la toma de decisión en baloncesto en el 

rendimiento a través de la estadística de juego. Para ello, se analizaron un total de 

199 jugadores de baloncesto de élite con DI de 9 selecciones nacionales diferentes. 

Basándonos en estudios previos (Pinilla, Pérez-Tejero, Van Biesen, Polo, Janssen, & 

Vanlandewijck, in press; Pinilla, Pérez-Tejero, Van Biesen, Polo, & Vanlandewijck (in 

press), se seleccionaron dos test específicos en baloncesto de personas con DI para la 

evaluar la toma decisión: el Test de Toma de Decisión en Pantalla Táctil (Touch Screen 

Decision Making Test, TS-DMT) y el Test de Secuencias de Juego (Game Sequence 

Test, GST); para ambos se calculó la media de tiempo en realizar los test y el número de 

ítems realizados de manera correcta para cada prueba. Para analizar el rendimiento se 

seleccionaron 10 variables de juego: lanzamientos de dos puntos anotados, lanzamiento 

de tres puntos anotados, tiros libres anotados, rebotes ofensivos, rebotes defensivos, 

asistencias, faltas cometidas, pérdidas de balón, robos de balón y tapones realizados. 

Los resultados indicaron diferencias significativas entre equipos en las variables de 

juego siguientes: tiros de dos anotados, faltas cometidas, pérdidas de balón, robos de 

balón y tapones realizados (p≤0.05) y en el tiempo medio para ambos test y el número 

de ítems realizados correctamente para la prueba GST (p≤0.05). Por otro lado, la prueba 

de GST mostró correlaciones significativas en el tiempo medio con los robos de balón 

(r= - 0.252; p = 0.006) y los tapones realizados (r= 0.238; p= 0.009). Por otro lado, para 

la prueba de TS-DMT, el tiempo medio mostró correlaciones significativas en los 

lanzamientos de tres puntos anotados (r= -0.208; p= 0.023), tiros libres anotados (r= -

0.196; p= 0.033) y robos de balón (r= -0.186; p = 0.042). Estos resultados pueden 

contribuir potencialmente en el proceso de elegibilidad para jugadores de baloncesto 
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con discapacidad intelectual basándose en las contribuciones de ciertas habilidades 

cognitivas en el rendimiento deportivo de la población estudiada.   
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1. General introduction 
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1.1. Definition of intellectual impairment 

According to The World Health Organization’s (WHO), intellectual impairment (II) is a 

disorder defined by the presence of incomplete or arrested mental development, 

principally characterized by the deterioration of concrete functions at each stage of 

development and that contribute to the overall level of intelligence, such as cognitive, 

language, motor and socialization functions (WHO, 2001).  

On the other hand, the American Association of Intellectual and Developmental 

Disabilities (AAIDD) defined II characterized by significant limitations in the 

intellectual functioning and adaptive behaviour, expressed in conceptual, social and 

practical adaptive skills, originated before the age of 18 (AAIDD, 2002). In this line, the 

AAIDD proposes two important concepts: 

Intellectual functioning (also called intelligence) refers to general mental capacity, such 

as learning, reasoning, problem solving, and so on. Adaptive behaviour is the collection 

of conceptual, social and practical skills that are learned and performance by people in 

their everyday lives: 

 Conceptual skills: language and literacy, money, time, and number concepts and 

self-direction. 

 Social skills: interpersonal skills, social responsibility, self-esteem, social 

problem solving and the ability to follow rules and obey laws and to avoid being 

victimized. 

 Practical skills: activities of daily living (personal care), occupational skills, 

healthcare, travel or transportation, schedules or routines, safety, use of money 

or use of the telephone. 



 

34 
 

 1.1.1. Dimensions of II 

Based on the International Classification of Functioning, Disability, and Health (ICF) 

model (WHO, 2001), human functioning is an umbrella term for all life activities of an 

individual and encompasses body structures and functions, personal activities and 

participation. ICF proposes five dimensions that cover different aspects of the person 

and the environment that aims to improve the supports that allow less individual 

functioning (Verdugo, 2003) (see Figure 1 ): 

 

Dimension I, on intellectual abilities, indicates that intelligence is considered a general 

mental capacity that includes "reasoning, planning, solving problems, thinking 

abstractly, understanding complex ideas, learning quickly and learning from 

experience" (Luckasson et al; 2002, p.73). 

 

On the other hand, Dimension II refers to adaptive behavior as "the set of conceptual, 

social and practical skills learned by people to function in their daily life" (Luckasson 

et al; 2002, p.73). The limitations in adaptive behavior affect the daily life and the 

ability to respond to changes in life and environmental demands. The limitations in 

adaptation skills often coexist with capacities in other areas, so the evaluation must be 

performed differentially in different aspects of adaptive behavior. In addition, the 

limitations or capacities of the individual must be examined in the context of 

communities and cultural environments typical of the age of their peers and linked to 

the individual needs of supports. 

 

The Dimension III defines the participation, interaction and social roles. To evaluate the 

participation, the direct observation of the interactions of the individual in daily 

activities is needed. Social roles (or status) refer to a set of activities valued as normal 
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for a specific age group and can refer to personal, school, work, community, leisure or 

other aspects (Verdugo, 2003). 

 

The Dimension IV understood as health, is defined as a "state of complete physical, 

mental and social well-being" (WHO, 1948, p.100). Human functioning is influenced 

by any condition that alters physical or mental health. In addition, the effects of physical 

and mental health on the functioning of the person can range from very facilitators to 

very inhibiting. The concern for the health of individuals with II is based on the fact that 

they may have difficulty in recognizing physical and mental health problems, in 

managing their attention in the health system or in mental health care, in 

communicating the symptoms and feelings and in the understanding of treatment plans 

(Verdugo, 2003). 

 

Finally, the Dimension V describes the interrelated conditions in which people live 

daily. This interrelations are proposed from an ecological perspective through three 

different levels: a) Microsystem: the immediate social space, which includes the person, 

family and other close people; b) Mesosystem: the neighbourhood, community and 

organizations that provide educational or services and supports; and c) Macrosystem 

which are the general patterns of culture, society, large population groups, countries or 

socio-political influences.  

 

 

 

 

 

 

Figure 1. Multidimensional model of human functioning (AAIDD, 2010). 
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 1.1.2. Diagnosis and classification of II 

For its diagnosis and classification, three systems are internationally accepted: 

International statistical classification of diseases and related health problems (ICD-11) 

(WHO, 2018), Diagnostic and Statistical Manual of Mental Disorders (DSM-5) (APA, 

2013) and the AAIDD mentioned previously. In table 1, classification of II according to 

The American Psychiatric Association (APA): DSM-5) and the WHO: ICD-11 is 

presented. 

 

Table 1.  

Classification of Intellectual Disability according to The American Psychiatric 

Association (DSM-V) and the World Health Organisation (ICD-11; APA, 2013; 

WHO,2018). 

 

DSM-V ICD-11 
1. Mild Mental Retardation 

Intellectual Quotient (IQ) 50-55 to 70 
1. Mild Mental Retardation (F70 Code) 

Intellectual Quotient (IQ)  50-79 

 

85 % of II population 

2. Moderate Mental Retardation 

Intellectual Quotient (IQ)  35-40 to 50-55 
2. Moderate Mental Retardation (F71 Code) 

Intellectual Quotient (IQ)  35-49 

 

10 % of II population 

3. Severe Mental Retardation 

Intellectual Quotient (IQ) 20-25 to 35-40 
3. Severe Mental Retardation (F72 Code) 

Intellectual Quotient (IQ)  20-34 

 

3 – 4 % of II population 

4. Profound Mental Retardation 

Intellectual Quotient (IQ) > 20-25 
4. Profound Mental Retardation (F73 Code) 

Intellectual Quotient (IQ) > 19 

 

1 – 2 % of II population 

 

5. Mental Retardation  unspecified 

Unstable intelligence by test due to many 

impairments or uncooperative infants  

5. Other Mental Retardation (F88 Code) 

The assessment of the degree of Mental 

Retardation is difficult or impossible to establish 

due to sensory or physical deficits, serious 

behaviour disorders or physical disability. 

 6. Mental Retardation  severity unspecified 

Evidence of Mental Retardation but not enough 

information to assigns the subject to one of the 

previous categories  
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1.2. Sports for persons with II: importance of basketball as team sport 

 1.2.1. Global and national population with II  

The prevalence of II is generally estimated at least 1-2% of the global population 

(Maulik, Mascarenhas, Mathers, Dua, & Saxena, 2011). That means, with a population 

of approximately 7.5 billion people worldwide, there are at least 140 million people 

experiencing II. Moreover, research literature has shown that the number of individuals 

with II achieving global physical activity guidelines may be as low as 9%: 12 million 

people (Dairo, Collett, Dawes, & Oskroch, 2016).  

 

In case of Spain, the prevalence of II is estimated at least 1% of the national population 

being 466.584 the total population with II. In case of active population with II, there is a 

lack of statistical data to estimate the sport participation; however, the number of II 

population registered in a sport organisation is 24.949, being 5.995 II- licences and 

19.126 II-athletes registered in Special Olympics (SO) (Leardy, Mendoza, Reina, Sanz, 

& Pérez-Tejero, 2018). These data show the lower of physical activity prevalence in II-

population in Spain when compare the number of sports license data with population 

without II. In this line, data shows that in general population, 7,5% of people have 

license federative (3.502.000) over a total of 46.449.874 in Spain (Pérez-Tejero & 

Ocete, 2018). In case of II population, this percentage stands 5,35% being the type of 

impairment with more federative licences.  

Due to lower prevalence of active II-population, numerous barriers exist that may 

prevent them from having equal opportunities in sports (Bodde, 2009; Darcy & Dows, 

2013): 

a) Practical/Policy barriers:  

1. Lack of choice in sporting activities  

2. Lack of appropriate adapted facilities  
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3. Lack of awareness of options 

4. Financial constraints 

5. Safety issues 

6.  Transport issues 

7. Lack of clear policies for engaging in regular physical activity in 

residential services 

8. Insufficient staffing resources 

b) Educational Barriers: 

1. Not seen as a priority by support staff/carers/families 

2. Attitudes of other people (unwilling to engage participants with 

disabilities, hostility, failure to recognise and accommodate) 

3. Lack of interest/motivation from individual with II 

4. Intrapersonal constraints (communication problems, challenging 

behaviour and initial level of fitness) 

5. Impairment-related issues (lack of coordination, poor concentration, 

limited capacity to understand rules, anxiety in groups and in new 

activities). 

 

The Union Nation (UN) Convention on the Rights of Persons with Disabilities 

emphasised the importance of increasing the low percentage of individuals with II 

currently participating in physical activity by outlining their right to equally participate 

in sport, physical activity and recreational pursuits (Rioux, 2011). In the literature, 

numerous benefits attached to increasing the level of participation in sport for people 

with II can be provided (Darcy & Dowse, 2013; Janssen & LeBlanc, 2010; Warburton, 

Nicol, & Bredin, 2006; Weiss, Diamond, Demark, & Lovald, 2003): 

a) Physiological improvements:  
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1. Increased cardiovascular fitness 

2. Flexibility 

3. Muscular strength 

4. Reduced risk of illnesses such as coronary heart disease, diabetes, 

obesity and certain types of cancer.    

b) Psychological benefits: 

1. Instilling a sense of belonging 

2. Creating companionship 

3. Developing relationships with others 

4. Providing a sense of achievement 

5. Improving social and communication skills 

6. Creating a sense of autonomy and independence 

7. Improving feelings of self-esteem and self-worth 

 

Specifically, in II-basketball first studies found in the literature were focused on the 

benefits that can generate such adaptive behaviour (Gençöz, 1997), improving of 

physical fitness parameters (Tsikriki, Batsiou, Douda, & Antoniou, 2007), better 

strength (Tsimaras et al., 2009) and cardiovascular endurance (Stanisic, Kocic, 

Aleksandrovic, Stankovic, & Radovanovic, 2012; Tsikriki et al., 2007). 

 

 1.2.2. II-basketball: International level 

The International Federation for Athletes With Intellectual Impairments (INAS) was 

created with the special motivation to promote the participation of athletes with II. For 

this reason, the philosophy calls for the inclusion of athletes who have an II in sport to 

promote sport both nationally and internationally. This philosophy is based on the 

principle of standardization, which states that people who have an II should be 
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considered as members of society that are entitled to the same rights, opportunities and 

obligations as others (INAS, 2012). In addition, to promoting sport in people with II 

INAS is responsible for organizing competitions at the International level such as the 

World Championship or the INAS Global Games. INAS Global Games represent the 

world's largest event of high-level sports competition in which athletes with II around 

the world participate in different modalities. INAS hosts twelve sports modalities: 

Alpine and Nordic Skiing, Basketball, Cycling, Judo, Swimming, Tennis, Athletics, 

Cricket, Soccer, Rowing, Table Tennis and Horse Riding. In case of basketball, eight 

national male II-teams and three female II-teams composed INAS. 

 

On the other hand, SO is the most important nationally and internationally II-sports 

organizations. In 1968, Eunice Kennedy Shiver founded SO with the aim of promoting 

the usual practice of sport among people with intellectual disabilities. The philosophy of  

SO is based on the fact that II- people can learn, enjoy and benefit from their active 

participation in any sport modality. In 1992, SO was recognized by the International 

Olympic Committee (IOC) being present in 170 countries through 227 accredited 

programs grouping 3.1 million athletes, 750.000 volunteers and 300.000 trainers. 

Nowadays, the range of SO activities now covers almost every interest: bowling, roller 

skating, horseback riding, cycling, swimming, badminton, kayaking, sailing, football, 

hockey, softball, tennis, volleyball, alpine skiing, figure skating, gymnastics, 

powerlifting, triathlon, and basketball. 

 

In case of II-basketball, more than 440.000 II-basketball players compete in a variety of 

context in order to offer competition opportunities for II-players of all skill levels: 

dribbling, team skills tests, individual skills competition, team competition, 3-on-3 

competition, team-unified sports competition, 3-against-half-basketball. “Unified 
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Sports” is one of the more practiced programs which empower individuals with and 

without intellectual disabilities to engage through sports. 

 

 1.2.3. II-basketball: National level 

At National level, the Spanish Federation of Sports for People with Intellectual 

Disabilities (FEDDI) has as its main purpose to promote and develop sport for people 

with II in Spain, offering options and opportunities for a person with disabilities to join 

our current society actively. A total of 5.995 sport licenses are distributed in 173 clubs 

along the country along eleven sports modalities: athletics, swimming, rhythmic 

gymnastics, alpine and Nordic skiing, petanque, dressage (riding), golf, paddle tennis, 

futsal and basketball (FEDDI, 2019).  

 

In case of basketball, FEDDI has 57 federated clubs throughout the Spanish territory 

distributed in 17 territorial Federations. With the aim to offering the same opportunities 

for all II- basketball players regardless of the degree of disability, FEDDI establishes 

participation levels based on the competitive conditions of the players and distributed 

per gender (FEDDI, 2019): 

 Level I (Competition), is aimed at those athletes who have a level of sports 

competition high enough to be able to practice the sport without modification of 

the corresponding regulation.  

 Level II (Adapted), is aimed at those athletes who have a level of sports 

competition that need, in part, the adaptation of the rules according to their 

needs. The technical modifications are made in the rules (respecting the rules of 

the game to the maximum) according to their physical and psychological 

possibilities.  
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 Level III (Sports Skills), is intended for those athletes who have a lower level of 

motor competition and who need to perform sports tests (individual) adapted to 

their possibilities, of the corresponding sports modality. The competition is 

based on sport adapted from the corresponding sport modality, being able to 

complete it with tests of sports skills of the corresponding sport. In this level 

there is no distinguishing between genders.  

 

Last National Championship celebrated in Burgos (2019), a total of 28 teams 

participated distributed by: 

 - Female Competition: 5 

 - Male Competition: 6 

 - Female Adapted Competition: 7 

 - Male Adapted Competition: 7 

 - Sports Skills: 3 

 

On the other hand, SO in Spain, landed in 1991 becoming a profit association (Sports 

Association) whose main objective is to promote personal development and integration 

of II-people through various sports activities. Later, in 2006, SO Spain became a 

Foundation in order to expand and improve its implementation nationwide. 

 

1.3. Classification and eligibility process in Paralympic sports: 

application of II-basketball 

The International Paralympic Committee (IPC) is the world governing body of the 

Paralympic Movement. IPC is in charge of more than 160 National Paralympic 

Committees (NPCs), international federations (IFs) and specific international sports 

federations for people with disabilities. The IPC emphasizes in its philosophy the 

importance of promoting values such as courage, determination, inspiration and 
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equality, so that athletes act as role models. In case of II-basketball, INAS is the 

organization to promote II-basketball internationally and to organize high-level 

basketball competitions   such as World Basketball Championships and the INAS 

Global Games.  

 

 1.3.1. Concept of classification in Paralympic sports 

Classification is a process in which a single of groups of entities (or units) are ordered 

into a number of smaller groups or classes based on observable properties that they have 

in common (Bailey, 1994). The term of classification linked to impairment and sport is 

known as “the promotion of equal opportunities of different individuals and groups in 

sporting events” (Williamson, 1996). The aim of classification in sport context is to 

group athletes with similar levels of impairment. Moreover, the aims of classification 

systems are to provide an equitable starting point in the competition, to encourage 

participation in competitive and sport and, finally, to prevent athletes from leaving 

athletes whose degree of disability is severe (Alonso, Sirera, & Reina, 2010).  

 

The Paralympic movement provides competitive sporting opportunities for people with 

a range of impairments and, such as, is interrelated with systems of classification used 

in two fields: 

 

a) The area of Health and Functioning dated back to 1980, when the WHO published 

the creation of the International Classification of Deficiencies and Disabilities (CIDDM) 

and in 2001 this concept was renamed as nowadays we know as the ICF. 

Internationally, the ICF is currently the most widely accepted classification of health 

and functioning that provides the following common language terms (WHO, 2002):  

 Body Functions are physiological functions of body systems (including 

psychological functions). 
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 Body Structures are anatomical parts of the body such as organs, limbs and their 

components. 

 Impairments are problems in body function or structure such as a significant 

deviation or loss. 

 Activity is the execution of a task or action by an individual. 

 Participation is involvement in a life situation. 

 Activity Limitations are difficulties an individual may have in executing 

activities. 

 Participation Restrictions are problems an individual may experience in 

involvement in life situations. 

 Environmental Factors make up the physical, social and attitudinal environment 

in which people live and conduct their lives. 

 

b) The area of Sports, promotes the participation of all athletes with equal conditions. 

The classification in this area identifies two forms of classification (Tweedy & 

Vanlandewijck, 2009):  

 

 The performance classification group athletes according to their performance in 

that sport competitor who perform very well compete together and those who 

are less accomplished also compete together. Although competitors within a 

class have a common level of performance, they may vary widely in age and 

body size, be males or females and, in principle, be impairment or non-

impairment. In a performance classification system, competitors who improve 

their performance through enhanced fitness, skill acquisition or other means are 

reclassified to a higher performing class. 
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 The selective classification is used to determinate factor known to be a strongly 

predictive of performance. Three types of selective classification are commonly 

used in sports: age, size and sex. The effect of selective classification systems is 

to minimize the impact of the unit(s) of classification on the outcome of 

competition. 

 

1.3.2. Eligibility process in II-sports 

IPC Classification Code aims to define who is eligible to compete in a specific Para-

sport to ensure that competition is fair and equal. Paralympic classification has the 

requirement that every impairment group must demonstrated an evidence based on the 

impact of the specific impairment in sport performance (skills, training and effort) 

instead of the level of impairment (Tweedy & Vanlandewijck, 2011).  

 

In this line, the concept of “Eligibility” in Paralympic sport is defined as “the minimum 

type and severity of impairment established as the minimum condition to participate in 

a competition of a specific sport” (IPC, 2015, p.4). Eligibility process in II-sports must 

check in 4 stages: principal requirement, generic sport intelligence, simulation testing 

and game observation (Figure 2). 

 

 

 

 

 

Figure 2. II eligibility process (Van Biesen, 2014). 
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a) Stage 1: Primary Evidence. 

This is a first step needed to verify that each athlete meets the criteria for diagnosis of II 

(AAIDD, 2010) and is needed to go throw the following stages of the II-eligibility 

process (Van Biesen, 2014). The following criteria are: 

 Significant impairment in intellectual functioning, defined as an IQ test score of 

around 70 or as high as 75. 

 Significant limitations in adaptive behaviour as expressed in conceptual, social 

and practical adaptive skills. 

 Evidence of the intellectual impairment before the age of 18. 

 

b) Stage 2: Generic Sport Intelligence 

In this stage, sport intelligence is assessed, understanding it as those components of 

intelligence that play a role in sport. To assess this stage, Van Biesen et al. (2011) 

designed a test battery which consisted on the evaluation of different psychological 

dimensions defined as key for sport performance based on Catell-Horn-Carroll Theory 

(CHC-Theory) (Figure 3). 

 

 

 

 

 

Figure 3. Psychological dimensions assess in Generic Sport Intelligence stage (Van 

Biesen et al; 2011). 
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c) Stage 3: Simulation testing: Sport specific assessment. 

This stage compromised a different test battery for each Para-sport to assess athletes´ 

capacities fundamental to perform in each sport (Tweedy & Vanlandewijck, 2011). 

These capacities should be those with major implication of intellectual functioning in 

each specific sport performance. The present stage has been developed and used in II- 

athletics, II- swimming and II- tennis table being those modalities Paralympic sports.  

The qualification of the test will determinate the minimum impairment necessary to 

compete in a specific sport modality; after which the athlete will be assigned the sports 

class that corresponds if it is contemplated by the classification system. Failure to meet 

the specific minimum scores of each sport for a given athlete will make it as “not 

eligible to compete” 

d) Stage 4: Observation assessment. 

Game observation is a control mechanism to check that the impairment presented by the 

athlete and its limitations to perform in that sport are also presented in real game 

situations (Van Biesen, 2014). This step must assess II-athletes ‘performance (overall 

sport proficiency, physical profile, technical and tactical skills, and environmental 

characteristics) in a real situation (competition). 

 

1.3.3. The Catell-Horn-Carroll Theory of Intelligence 

CHC theory is widely regarded as the most influential theory of human intelligence and 

cognitive abilities. CHC´ theory of cognitive abilities is accepted by researchers 

interested in intelligence as a common nomenclature and theoretical framework for 

examining various aspects of human cognitive abilities (Van Biesen, Mactavish, 

McCulloch, Lenaerts, & Vanlandewijck, 2016).  



 

48 
 

The study of human intelligence is located its beginning in the last Century by Charles 

Sperman. This author confirmed a systematic pattern of high correlations between 

different areas of intelligence and cognitive abilities (Sperman, 1904). In his studies, 

these patterns did not relate the external tasks of each skill, but correlated with the level 

of complexity of the information processing required by each task. This phenomenon 

called “general factor” (g factor), which is manifested by different cognitive tasks, 

regardless of their content. 

Over the years, this theory has evolved to know CHC´ Theory of intellectual and 

cognitive aptitudes. CHC´ Theory formulated a hierarchical model of three different 

stratus (McGrew, 2005; Schneider & McGrew, 2012):  

 Stratus III: General factor: “g factor”. 

 Stratus II: Intellectual Skills: Quantiative Knowledge (Gq), Reading & Writing 

(Grw), Comp-Knowledge (Gc), Fluid Reasoning (Gf), Short-Term-Memory 

(Gsm), Long-Term Storage- & Retrieval (Glr), Visual Processing (Gv), 

Auditory Processing (Ga), Processing Speed (Gs), Domain Specific Know 

(Gkn), Reaction & Decision Speed (Gt), Psychomotor Speed (Gps), Olfactory 

Abilities (Go), Tactile Abilities (Gh), Kinesthetic Abilities (Gk), Psychomotor 

Abilities (Gp)   

 Stratus I: Specific factors of each intellectual skill. 

 

1.3.3.1. Catell-Horn-Carrol Theory and Sport Performance 

From the total set of cognitive abilities develop through CHC´ Theory, Van Biesen et al. 

(2016) identified five abilities which correlate with sport performance: Gf, Gsm, Gs, Gt 

and Gv. Moreover these authors included Executive Function (EF) as important 
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cognitive ability to take account in sport performance, being the basis for many 

cognitive abilities (Ardila, Pineda, & Rosselli, 2000). Now we explain each of them: 

Gf is defined by “the deliberate but flexible control of attention to solve novel problems 

that cannot be performed by relying exclusively on previously learned habits, schemas, 

and scripts” (Schneider & McGrew, 2012, p.111). Gf is present in day-to day to solve 

unknown problems or novel procedures that depends on background knowledge and 

automatized responses of humans. To develop Gf is necessary to understand three 

narrow abilities (Schneider & McGrew, 2013): 

 Induction. The ability to observe a phenomenon and discover the underlying 

principles or rules that determine its behaviour. 

 General Sequential Reasoning. The ability to reason logically using known 

premises and principles. This ability is also known as deductive reasoning or 

rule application. 

 Quantitative Reasoning. The ability to reason, either with induction or 

deduction, with numbers, mathematical relations and operations.   

 

Gsm is known as “the ability to encode, maintain, and manipulate information in one’s 

immediate awareness”(Schneider & McGrew, 2013, p. 114). Gsm refers to individual 

capacity of primary memory and the efficiency of attentional control mechanism that 

can manipulate information within primary memory. Moreover, information has to 

encode in seconds and must be retrieved while it is being actively maintained. At the 

same time, Gsm is divided in two narrow abilities (Schneider & McGrew, 2013): 

 Memory Span. The ability to encode information, maintain it in primary 

memory, and immediately reproduce the information in the same sequence in 

which it was represented. 
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 Working Memory Capacity. The ability to direct the focus of attention to 

perform relatively simple manipulations, combinations and transformations of 

information within primary memory while avoiding distracting stimuli and 

engaging in strategic/controlled searches for information in secondary memory. 

 

Gs is defined by “the ability to perform simple repetitive cognitive tasks quickly and 

fluently” (Schneider & McGrew, 2013, p.119). Generally, Gs is developed in automatic 

cognitive tasks when measured under pressure to maintain focused attention. Gs is 

considered an important predictor of skilled performance once people how to do a task. 

Depending on the nature of Gs, we can divide in five different cognitive abilities: 

 Perceptual speed: speed at which visual stimuli can be compared for similarity 

or difference. Several authors suggest that perceptual speed may be an 

intermediate stratum ability defined by four narrow sub-abilities: pattern 

recognition, scanning, memory and complex (Ackerman, Beier, & Boyle, 2002; 

Ackerman & Cianciolo, 2000). 

 Rate-of-Test-Taking: Speed and fluency with which simple cognitive tests are 

completed. This ability represents the capacity to develop simple tests that no 

require visual comparison or mental arithmetic as opposed to the next three 

cognitive abilities. 

 Number Facility: speed at which basic arithmetic operations are performed 

accurately. Number facility is not considered as main component of mathematic 

area, but can be included any calculation (e.g, subtracting 3 from a column of 2-

digit numbers). 

 Reading speed (fluency): rate of reading text with full comprehension.  
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 Writing Speed (fluency): rate at which words or sentences can be generated or 

copied. 

 

Gt is known as “the speed of making very simple decisions or judgments when items are 

presented one at a time” (Schneider & McGrew, 2013, p.120). Gt reflects the 

immediacy which an individual can react to stimuli in a task (typically measured in 

seconds or fractions of second). The main difference between this ability and Gsm 

ability is that each item is presented singly and there is a short period between items in 

which no response from the value is required. We can differentiate six abilities of Gt: 

 Simple Reaction Time: reaction time to the onset of a single stimulus (visual or 

auditory). At the same time, simple reaction time is divided into the phases of 

decision time (the time to decide to make a response) and movement time (the 

time to press the stimuli). 

 Choice Reaction Time: in this case, a very simple choice must be made.  

 Semantic Processing Speed: reaction time when a decision requires some very 

simple encoding and mental manipulation of the stimulus content. 

 Mental Comparison Speed: reaction time where stimuli must be compared for a 

particular characteristic or attribute.  

 Inspection Time: the speed at which differences in stimuli can be perceived. 

 

Gv is known as “the ability to make use of simulated mental imagery (often in 

conjunction with currently perceived images) to solve problems” (Schneider & 

McGrew, 2013, p.129). Gv is designed to measure individual differences in higher 

order-processes as they work in tandem to perceived relevant information and solve 

problems of a visual spatial nature. Gv collect a set of sub-abilities which are necessary 

to develop the main cognitive ability. 
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 Visualization: the ability to perceive complex patterns and mentally simulate 

how they might look when transformed (e.g., rotated, changed in size, partially 

obscured and so forth) 

 Speeded Rotation: the ability to solve problems quickly using mental rotation of 

simple images.   

 Closure Speed: ability to quickly identify a familiar meaningful visual object 

from incomplete (e.g., vague, partially obscured, disconnected) visual stimuli, 

without knowing in advance what the object is. This ability requires people to 

“fill in” unseen or missing parts of an image to visualize a single percept.   

 Flexibility of Closure: ability to identify a visual figure or pattern embedded in a 

complex distracting or disguised visual pattern or array, when knowing in 

advance what the pattern is.   

 Visual Memory: ability to remember complex images over short periods of time 

(less than 30 seconds). The tasks that define this factor involve being shown 

complex images and then identifying them soon after then stimulus is removed.  

 Spatial Scanning: ability to visualize a path out of a maze or a field with many 

obstacles.  

 Serial Perceptual Integration: ability to recognize an object after only parts of it 

are shown in rapid succession.  

 Length Estimation: the ability to visually estimate the length of objects.  

 Perceptual Illusions: the ability to not be fooled by visual illusions  

 Perceptual Alternations: consistency in the rate of alternating between different 

visual perceptions. 

 Imagery: ability to mentally imagine very vivid images.  
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Finally, EF is defined by the ability to represent higher-order operations necessary for 

problem-solving and adaptation (Culbertson & Zillmer, 1998), specifically in non-

routine situations (Friedman, Miyake, Corley, Young, Defries, & John, 2006). 

Moreover, EF involves the delineation, organization and integration of behaviours 

needed to operationalize an intent or achieve a goal (Culbertson & Zillmer, 1998).  The 

process of EF requires the ability of conceptualize changes, respond objectively, 

generate and select alternatives and sustain attention (Lezak, 1995). In the field of 

sports, EF has been found as relevant for successful performance (Furley & Memmert, 

2010; Verburgh, Scherder, Van Lange, & Oosterlaan, 2014; Vestberg, Gustafson, 

Maurex, Ingvar & Petrovic, 2012). 

1.3.3.2. Catell-Horn-Carrol Theory in II-Paralympic process 

The Stage 2 in Paralympic eligibility process is composed by a test battery (see table 2) 

based on CHC´ Theory (Van Biesen et al., 2011) and related with specific cognitive 

abilities found key for sport performance. This battery is composed by six 

neuropsychological subtests, and it must be carried out in a quiet room, free of 

distractions and with adequate lighting for the administration. For each test a 

demonstration is carried out while the administrator explain to the athlete the test 

procedure giving a clear, simple and precise language to facilitate the understanding of 

the test instructions. Once the athlete acknowledges understanding the procedure of 

each test, is not allowed give feedback or instructions in the real test.  

 

The duration of total administration of test battery is approximately 45 minutes. If there 

are some deviations from the prescribed protocol, the test leaders record when and why 

these occur and the test results are excluded from the analyses. When athletes fail to 

perform one or more of the subtests (e.g., stopped before the test was finished), this is 

recorded as missing data. 
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a) Fluid intelligence  

Two non-computerized subtest are administered to evaluate two fundamental cognitive 

domains that best explain sport context: Gf and Gv thought Wechsler Abbreviated scale 

of Intelligence test (WASI). For Gf is evaluated by WASI Block Design (see Figure 4). 

This test consist on replicate 2D blocks patterns with 9 3D-cubes. For Gv is evaluated 

by WASI Matrix Reasoning (see Figure 5). To evaluate Gv, tester has to complete 

gridded patterns in multiple choice. For both, test scores check the maximal obtainable 

test result of 72 points for WASI Block Design and 35 points for WASI Matrix 

Reasoning.  

 

 

 

Figure 4. Example of WASI Block                            Figure 5. Example of WASI Matrix 

                  Design pattern           Reasoning pattern 

 

 

b) Short-term memory 

Short-term memory is assessed by a computerized visual memory span task, an adaption 

of CORSI memory test (Corsi, 1972). In this test, participant has to reproduces block-

tapping sequences randomly generated with the provision that no block was repeated in 

any sequence (see Figure 6). Once the order presentation is finished, all squares turn 

blue, which is the cue for the participant to start tapping blocks in the same order as 

they are lighting up.  The sequence length start with two light blocks. Sequence is 

increased by one after correct sequence and decreased by one block if any error was 

made. The final score of participant is calculated by the best average score of five 

subsequent trials. 
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Figure 6. Example of sequence of Computerized Visual Memory Span 

c) Processing Speed / Reaction Time Speed 

According to CHC´ Theory, this cognitive ability is developed in three different test: 

Simple Reaction Time subtest (SRT), Choice Reaction Time subtest (CRT) and Flanker 

Reaction Time subtest (FRT). All results from speed based test are shown in ms 

performing with a 16-inch screen (resolution of 1280×720 pixels, blue background, 

white stimuli) and a keyboard, attached to the laptop. 

 SRT 

The purpose of this test is for the participant to press the right arrow key as fast as 

possible, as soon as the stimulus (= right arrow) appears in the middle of the screen (see 

Figure 7). The test instructor is not allowed to give feedback during the test. The test 

will finish automatically after 12 trials. The intervals between the trials are randomly 

chosen by the test program. 

 

 

 

 

Figure 7. SRT stimulus (right arrow) 
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 CRT 

The purpose of this test is for the participant to press the corresponding arrow key (left-

right-up-down) as fast as possible, as soon as the stimulus (= arrow pointing in one of 

the four directions) appears somewhere randomly on the screen (not only in the middle). 

There is no time interval between trials; as soon as the participant reacts, a new stimulus 

is immediately appearing. The trial runs without stopping for 30sec. After this period of 

30 sec, the test will finish automatically. No feedback is given by the test instructor 

during the test.   

 FRT 

The purpose of this test is for the participant to press the corresponding arrow key 

(similar as in the choice reaction time subtest), as soon as the stimulus (= five arrows 

with central target arrow and four surrounding distracting arrows (see Figure 8) appear 

somewhere randomly on the screen.  The purpose is to ignore the surrounding arrows 

(flankers), which can point in the same or opposite direction as the central arrow and 

only focus on the direction of the central arrow. There is no time interval between trials; 

as soon as the participant reacts, a new stimulus is immediately appearing. The trial runs 

without stopping for 30 sec. After this period of 30 sec, the test will finish 

automatically. No feedback is given by the test instructor during the test.  

 

 

 

Figure 8. Flanker test stimulus (target = central arrow) 
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d) Executive functioning 

For assess executive functioning, computerized adaption of Tower of London (TOL) 

test is used. TOL consists on three balls (red, yellow, and blue) that are placed on the 

pegs in a prescribed start position (see Figure 9). The participants are informed that they 

are to replicate, on their tower structure, the different problem configurations that are to 

be presented on the examiner’s tower structure. Further, the participants are told to 

solve the presented problems in as few moves as possible, while adhering to two rules. 

The first rule requires the participant to move the balls from the pegs one at a time, and 

the second prohibits efforts to place more balls on a peg than it will accommodate. TOL 

consists on seven sequences that participants have to solve in the limit of 120 seconds. 

The test score is based on the number of correctly solved items (in the least of possible 

number of movements) being 18 the maximum score. 

 

 

 

Figure 9. Example of sequence of Tower of London 

e) Visuo motor abilities 

Gps is assessed by Finger Taping test (FT). FT involves tapping the spacebar of a 

computer during 10 seconds as fast as possible. This action is repeated twice for the 

dominant hand and non-dominant hand. Instructor must to explain that athlete has to tap 

the spacebar as fast as possible but without holding the key down continuously. They 

are allowed to tap the key with one finger or with all fingers at the same time but no 

alternating tapping with fingers. While athlete is tapping, an on-screen counter displays 
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the number of taps, which can motivate to the athlete to tap as fast as possible. The final 

score of FT is determinate by the best score (best tapping) between twice times. 
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Table 2.  
General cognitive subtest based on CHC´ Theory 

General Intelligence  CHC  Cognitive Ability Definition General Cognitive Subtest 

FUNCTIONAL GROUP 

Gs Speed based test 
“the ability to perform simple repetitive 

cognitive tasks quickly and fluently” 

Test 3) Simple Visual Search 

Test 4)Complex Visual Search 

Gt Speed based test 

“the speed of making very simple decisions or 

judgments when items are presented one at a 

time” 

Test 1) Simple Reaction Time 

Test 2)Complex Reaction Time 

Gps Psychomotor speed 
“the speed and fluidity with which physical 

body movements can be made” 
Test 9) Finger Taping 

     

CONCEPTUAL GROUP 

Gsm Visual memory span tasks 
“the ability to encode, maintain information in 

one´s immediate awareness” 

5) Computerized visual memory 

span 

Gf 

Visuospatial cognitive ability, 

spatial visualization, visuomotor 

coordination and spatial reasoning 

“the deliberated but flexible control of attention 

to solve novel problems that cannot be 

performed by relying exclusively on previously 

learned habits, schemas and scripts” 

Test 7) WASI Block Design 

Gv 

Visuospatial cognitive ability, 

spatial visualization, visuomotor 

coordination and spatial reasoning 

“the ability to make use of simulated mental 

imagery to solve problems” 
Test 8) WASI Matrix Reasoning 

Van Biesen et al. (2016) 

 

Executive functioning 

“the higher cognitive control and regulatory 

skills that direct abilities to initiate actions, to 

monitor and change behavior and to plan future 

behavior when faced with novel tasks or 

situations” 

Test 6) Tower of London 
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 1.3.4 The current situation of II-basketball in Paralympic context 

II-basketball is one of the most practiced team sports in this population at high level 

competition (INAS, 2015), however is not included yet in Paralympic program. 

Although II-basketball took part in the Sydney 2000 Paralympics, in these competitions 

it was detected that some players did not present any impairment. After this event, IPC 

vetoed the participation of all II-athletes and in 2007 endorsed a new classification 

system for all para-sports included in the Paralympic program to ensure equity by 

minimizing the role that impairment plays on final outcome during competition 

(Tweedy, 2002). Moreover, to “return” to the Paralympic program of II-sports is needed 

to develop a classification system based on scientific evidence (Tweedy, 2002). 

According to this new system, INAS and IPC established a multidisciplinary research 

project to develop eligibility systems for II- sports in order to re-include them in the 

Paralympic Program (Van Biesen, Mactavish, Pattyn, & Vanlandewijck, 2012). As a 

result from this project, eligibility systems were developed for II-athletes in table-tennis, 

swimming and athletics. Consequently, these sports were re-included in London 2012 

Paralympic Games with the participation of 118 II-athletes. 

Given the need to re-included II-basketball as Paralympic modality, the Technical 

University of Madrid (UPM) has been collaborating with IPC and the KU Leuven 

(Belgium) in two research projects which their aim is to develop specific tools in II-

basketball: “Assessment tools development of sport intelligence: applications to 

international basketball eligibility systems for players with intellectual disability” 

(SELBADI) or the current project under development Erasmus+ “Intellectual disability 

and equal opportunities for Active and long-term participation in sports "(IDEAL 

Project). 
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As results of these projects, “sport specific sport intelligence” has been developed as 

Stage 3 of eligibility process in II-basketball (Figure 10). These tools can be provided in 

Chapter 2.   

Figure 10. Current II-basketball eligibility process 
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2. The role of cognition in basketball: 

applications to II 
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2.1. Cognitive skills in perception and decision 

If we talk about decision making, we must be guided by the pattern of any motor action 

(Figure 11) which supports all theories proposed by authors regarding decision making 

and cognitive abilities involved in sports. Theses phases explain that the decision 

mechanism involves a cognitive process which is preceded after the perception phase 

being relevant in sports performance.  

 

Figure 11. Phases of decision making in sport (Marteniuk, 1974; Sánchez Bañuelos, 

1984). 

 

 

To know and to understand a decision making in any sport, it is necessary to analyse the 

cognitive and perceptive patterns that will precede the decision. 

 

2.1.1. Perceptive and cognitive patterns  

Before decision making and its subsequent execution, the athlete must first perceive the 

situation. Perception will depend on three mechanisms which play an important role in 

sports: attention, anticipation and memory.  

Attention allows the athlete to filter and select what is relevant between multiple 

sources of information that is constantly receiving. Attention for athletes implies a state 

of alertness and concentration, being the attentional processes the control of the 

behaviour and the cognitive process of the perceived information and, there before, of 

the decision processes (Ruiz-Vargas, 1993). 
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The anticipation defined as “the ability to anticipate the future in response to the 

stimulus acting only in the present” (Ward & Williams, 2003, p.96), involve a tactical 

and decisional behaviour based on the anticipatory ability of the athlete and the 

anticipation of the events that can precede. In this sense, Abertnethy (1987) identify 

three types of anticipation that can be found in sport context:  

a) Effector anticipation: the athlete must predict the time that will entail to take an 

action and, there before, the athlete must adjust his time to respond with an 

effective action. In this way, the athlete must anticipate the time that it will take 

to perform the action.   

b) Receiving anticipation: the athlete must be able to predict and control the 

action´s time of his opponent from the since the subject does not act directly 

until the moment in which the athlete must act.  

c) Perceptual anticipation: the identification by the performer of certain regularly 

in the approximation of stimuli as a consequence of the final action and through 

these, predict the appearance of action before it happens.  

In sport context as team sport, space and time involve variables that players must 

control before any anticipatory action. In this way, Schmidt & Peper (1991) differentiate 

between spatial anticipation and temporal anticipation. Spatial anticipation involves 

knowledge of the stimuli that will be present in the action requiring types of response to 

solve the motor problem. In this case, the player must know the previous actions to get 

the information that can help predict the circumstance of the action and, there before, be 

able to anticipate. On the other hand, the temporary anticipation supposes the previous 

knowledge of the answer that is going away to give. For this reason, the answer that 

player take in a specific situation, must be lower than the rest of answers. 



 

67 
 

Finally, memory supposes knowledge that is closely linked to the perceptive and 

decisive capacity. In this line, Sonnesenschein (1993) find two types of knowledge:  

a) Technical knowledge: is the representation of the athlete´s ability to imagine an 

action and its sensory differentiation. In this line, the technical knowledge 

involves the skills of the athlete to use them skilfully being tactical knowledge 

the basis of the process.   

b) Tactical knowledge:  is considered as the player´s ability to solve problems in 

specific situations based on the cognitive abilities, perception and education of 

tactical aspects of specific game (Pavlovic, 1977). These solutions can be carried 

out individually and collectively (Gréhaigne & Godbout, 1995). Tactical 

knowledge stimulates the skills of select and code external signals and last 

decision making.  

The diagnosis of cognitive abilities is considered essential in elite basketball players 

that clearly differ in a set of cognitive and motor skills in compared to lower level 

players. Alvarez & Emory (2006) identifies two levels of cognitive abilities in collective 

sports: “low level” and “high level”. “Low level” is composed by necessary cognitive 

abilities for basic processing of information such as reaction time, psychomotor 

performance and visuoperceptive abilities. On the other hand, “high level” is associated 

with executive functions involving control and regulation of “Low level” cognitive 

abilities. 

 

2.1.2. Decision making models  

Once the information is perceived in a motor action, player must be able to select and 

decide which answer is the best. In basketball, as team sport, the complexity of make a 

decision is given by analysed all the elements of the game before the execution. In this 
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line, number of decisions to be made, possible alternatives, required speed, the level of 

uncertainty or the number of elements in order to execute the decision compose higher 

complex elements (Ruíz & Sánchez, 1997). In this sense, Lago (2010) analyse the 

influenced factors to make a decision in team sports:  

a) Situational factor: external conditioning that player may have by, for example, 

score, time remaining to the end of the game or time remaining on the shot clock 

might modify team´s strategy and player´s decision. 

b) Positional factor: the position on the court has a relevant role and specific skills 

can be influenced by the position.  

c) Psychological factor: this factor can influence the decision or actions to be 

made. Ortega, Olmedilla, Sainz de Baranda, & Gómez (2009) found that high 

level of self-efficacy predicted in 74.2% of the variance the results in 

participation and performance variables. 

d) Team factor: indicate  how cognition of individual members of a team 

coordinates to produce a team performance and how the shared knowledge 

changes during team activity (Bourbousson, Poizat, Saury, & Seve, 2011) 

e) Experience factor: determines the condition to become an expert, and it is 

suggested that it takes 10.000 hours of practice to become an expert, what it 

means at least 10 years’ experience, 20 hours per week and 50 weeks per year 

(Gréhaigne et al; 2001). Moreover, experience has been attributed as the major 

predictor of successful decision making (Tenenbaum et al; 1993). 

On the other hand, to understand which cognitive abilities can be developed to make a 

decision, several authors define them in different theories of decision making.  

Gréhaigne, Godbout, & Zerai (2011) developed the “Operative Model of Decision 

Making” which involve an input information phase (the information has been 
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perceived), tactical knowledge and motor competence to develop the action phase and 

finally, decision making as the final execution. In this model, authors highlights the role 

of cognition as the primary phase to perceive the information. Another model explained 

by Moreno, Fuentes, Del Villar, Iglesias, & Julián (2003) called “Information 

Processing Theory” is divided in two phases. First phase, called cognitive stadium, 

includes the decision making´s preparation depending on the information during the 

game, the context and the selection of the action in a specific order to be executed; the 

second phase is called motor-cognitive stadium and focuses in the execution. In this last 

phase athlete has also a feedback of his decision. Another perspective of decision 

making was developed by Araujo, Davids, & Hristovski (2006) called Ecological 

Dynamics of Decision Making in sport. These authors proposed a model in which 

decision making process is an integral part of goal-directed behaviour influenced by 

functional constraints at the scale of the environment–athlete relationship. Fast and 

Frugal Heuristic model (FFH) explained by Gigerenzer & Goldstein (1996) indicate 

that, to solve a problem, (heuristic) decisions have to develop with high speed (fast) 

using less information or requiring fewer cognitive steps (frugal) by athlete. FFH model 

is relevant in sports which there are limited number of information to make quick 

decisions (Pinilla, 2017).  

As literature shows, different models tried to explain decision making process from 

different perspectives, but all of them highlight the implication of different cognitive 

abilities (e.g. perceive the information, specific context, tactical knowledge and high 

speed decision) to recognize a situation and to decide fastly. To understand and identify 

those cognitive abilities that involve a decision making, Tenenbaum (2003) developed a 

decision making model which explain the flow of process developing each stage with a 

specific cognitive component (see figure 12) This author related each stage of decision 
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making process with 8 different cognitive components: visual strategies and attention 

allocation, selection process, anticipation, processing for making decisions, decision 

making elaboration, action initiation, action alteration and action evaluation (feedback). 

According to this model of decision making, cognitive abilities play a strong 

implication to recognize the situation though external information, decision making 

preparation and finally, the execution of the action as fast as posible.  

Figure 12.  Decision making model (Tenenbaum, 2003; in Pinilla 2017). 

2.2. The relation between performance and cognitive abilities in 

basketball 

To understand and deepen previous studies that analyse the relationship between 

performance and cognitive abilities in basketball players without II, it is necessary to 

know different evaluation methods in sport performance. In this line, Gréhaigne, 

Godbout, & Bouthier (1997) propose four general strategies for collecting information 

with regards to a player’s performance in team sports (Figure 13): 
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Figure 13. Measurement strategies for assessing performance in team sports 

(Gréhaigne, Godbout & Bouthier; 1997). 

 

For our purposes of studies, “Quantitative methods” involve the best methodology to 

analyse the relation between performance (Statistics derived from competition) and 

cognitive abilities (Standardized test).  

In this line, due to the difficulty of select best cognitive, perceptual and motor abilities 

on basketball, Kioumourtzoglou, Derri, Tzetzis, & Theodorakis (1998) asked 20 highly 

qualified expert basketball coaches to rank one set of abilities in each category derived 

from the literature. Experts considered four motor abilities, four perceptual abilities and 

three cognitive abilities important for excellence in basketball that finally were selected 

(Table 3): 

Table 3.  

Keys abilities in basketball performance (Kioumourtzoglou, Derri, Tzetzis, & 

Theodorakis; 1998). 
Motor assessment Perceptual assessment Cognitive assessment 

Multilimb coordination Speed of perception Analytic ability 

Dynamic balance Selective attention Memory (grouping) 

Wrist-finger dexterity Response selection Memory (retention) 

Rhythm Anticipation  

 

 

This authors evaluated the possible relationship between motor, perceptual and 

cognitive abilities in experience basketball players (n=13 players from national 

basketball team of Greece) and non-experience basketball players (n=15 from physical 
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education skill class with no previous basketball experience) called control group. 

Results from perceptual abilities showed significant differences between experience 

basketball players and control group in selective attention and anticipation assessment. 

Elite male basketball players obtained better scores than control group on both 

measures. No significant differences were found between the two groups for speed of 

perception and the response selection patterns. On the other hand, results from cognitive 

abilities demonstrated significant differences between both groups in memory 

(retention). The post hoc analysis indicated that the elite male basketball players scored 

on memory more correctly but not more accurately. However, no significant difference 

was found on the memory (grouping) patterns of information or on the analytic task 

Another study examined the influence of cognitive abilities on the situation efficiency 

of the shooting during the game of 48 professional basketball players from Serbia and 

Montenegro League (Jakovljević, Pajić, & Gardašević, 2015). Authors registered five 

independent variables to assess cognitive abilities of players: 

 General intelligence: evaluated by Domino test D-48 

 Visual Spatialisation: evaluated by S1 test from SVPN-1 battery which evaluates 

spatial relations or simultaneous education of spatial relations. 

 Perceptive differentiation and logical conclusions: evaluated by SVPN-1 battery 

(test of geometric differences P1) 

 Perceptive identification: evaluated by F1 test. 

 Perceptive analysis and logical conclusions: evaluated by F2 test (test of square 

puzzle) 

On the other hand, four dependent variables were obtained through game-related 

statistics determining parameters of situation efficiency:  
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 The efficiency of field shots: the relation between all performed and scored shots 

 Free throw efficiency: the relation between performed and scored free throws 

 Average points per game  

 The index of efficiency: calculated by the following formula: 

 

3*N3PTS+2*N2PTS+FT+AST+JMP+STB+FAULT+BL-(N3PTU+N2PTU+FTU+PFAU+TFU+TUO+BSO)

N
 

where N3PTS is the number of 3 points scores, N2 PTS the number of 2 points score, 

FT the number of free throws, AST the number of assistances, JMP the number of 

rebounds, STB the number of steals, FAULT the number of personal faults made by the 

opponent in contact with this player, BL the number of blocks, N3PTU the number of 

missed 3 point shots, N2PTU the number of missed 2 point shots, FTU the number of 

missed free throws, PFAU the number of personal faults, TFU the number of technical 

faults, TUO the number of turnovers, BSO the number of shots blocked by the opponent 

and N is the number of games. 

 

Results demonstrated poor/moderate correlation between three independent variables: 

general intelligence, perceptive identification and perceptive analysis and logical 

conclusions with the dependent variable of index of efficiency. On the other hand, 

stepwise regression analysis showed a significant influence of independent variables 

determinated by for index of efficiency variable (R=0.39; R
2
=0.15). Regression 

coefficients showed a significant impact for the variable perceptive analysis and logical 

conclusions.  

 

With similar aim and methodology, Karalejic & Jakovljevic (2008) evaluated cognitive 

abilities of the best 80 Junior Serbian players in relation to their actual success. For that, 

authors considered predictor variables on five tests applied for cognitive abilities: 

general intelligence, visual spatialisation, perceptive differentiation and logical 
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conclusions, perceptive identification and perceptive analysis and logical conclusion. 

Criteria variable was considered as success of basketball players through the individual 

play quality based on expert criteria. For that, five basketball experts were selected to 

evaluated play quality from 1 to 10 score distributed in 3 groups: Group 1 (score from 8 

to 10; n=17), Group 2 (score from 5 to 7.99; n= 37) and Group 3 (score less than 4.99; 

n=26). Results obtained in this study showed clearly differences between groups in 

cognitive abilities evaluated. Group 1 was significantly different between the others 

groups, especially in variables of perceptive analysis and logical conclusions, while the 

differences between Group 2 and Group 3 were smaller in all cognitive abilities. 

Furthermore, the best players achieved better results in general intelligence and 

perceptive analysis and logical conclusions test. On the other hand, perceptive analysis 

and logical conclusions and general intelligence variables had the highest correlations 

through discriminative function.  

On the other hand, Mangine et al. (2014) determined relationships between Visual 

Tracking Speed (VTS) and Reaction Time (RT) on game-related statistics. VTS is 

performed to quantify spatial awareness by determining the player’s threshold speed for 

effective perception and processing of visual information. On the other hand, author 

selected variables of game whose are considered as ball control variables in basketball:  

assists, steals and turnovers. Moreover, authors compared VTS and RT between 

backcourt and frontcourt players. 12 elite basketball players from NBA League were 

selected for this study: backcourt (n = 5; 26.8 years old) and frontcourt (n = 7; 23.2 

years old). Relationships were most likely present between Visual VTS and assists (r = 

0.78; p < 0.003), steals (r = 0.77; p < 0.003), and assists / turnovers ratio (r = 0.78; p < 

0.003), whereas a likely relationship was also observed with turnovers (r = 0.49; p < 

0.109). RT was not related to any of the basketball-specific performance measures. 



 

75 
 

Backcourt players were most likely to outperform frontcourt players in assists and very 

likely to do so for VTS, Turnovers, and assists / turnovers. 

Another interesting perspective of possible connection between cognitive abilities and 

basketball is through main motor skills in this modality. Jakovljevic (1996) assessed the 

influence of specific basketball motoric and cognitive abilities on the success 87 Junior 

basketball players. For specific basketball motoric dimensions, author performed 15 test 

whose cover six fields of basketball: ball handing, dribbling, passing, shooting, whole 

actions and movement without the ball. For cognitive abilities variables, this study was 

performed by five test compromising the general and perceptive factor of intelligence, 

visual spacialisation, perceptive differentiation and logical conclusions, perceptive 

identification and structuralisation and perceptive analysis and logical conclusions. 

Success was performed as unique mark for every player through ten independent 

qualified experts in basketball. Results from this study showed that specific basketball 

motoric and cognitive abilities explained significantly 64% of success variance. On the 

other hand, lineal regression model that included all variables showed the following 

significant contributors to success: direction change in dribble, perceptive analysis and 

logical conclusion for specific basketball motoric and general intelligence for specific 

basketball cognitive abilities. According to the results, it seems evident the relation 

because without high quality techniques tactical intentions would not be possible to 

carry on but at the same time, players must decide (cognitive abilities): where, when and 

how to act before use their specific basketball motoric capabilities. Moreover, general 

intelligence is shown as important in basketball game due to the capacity of adaptability 

of a player in new and sudden situations.  

On the other hand, similar aims and methodology, Karalejic, Javovljevic, & Mandic 

(2009) explored the relation between basketball skills and cognitive abilities of 80 
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Junior basketball players. Basketball skills were assessed with 15 tests, which covered 

most basketball activities: shooting, passing, dribbling, playing without a ball in attack 

and defense play. Cognitive abilities of junior basketball players were evaluated with 

five tests: general intelligence (D48), perceptual identification (PF1), perceptual 

analysis and logical conclusion (PF2), visual spatialization (PS1) and perceptive 

differentiation and logical conclusion (PP1). The canonical analysis results indicate that 

the two areas are related (canonical correlation coefficient R =. 727 i.e. determination 

coefficient R2 = .529), but only the first factor is significant and it carries 53% of the 

explained variance. The cognitive abilities variables that have the largest projection on 

the first factor and that contribute most to relation between these two areas are PF1, PF2 

and PS1, while the variables of basketball skills are: direction change in dribbling 

(PSD), throwing the ball with two hands technique from chest (BL2RG), drive to the 

basket for 30 s (PNK30), dynamic shooting for 30 s (DS30), reverse movement for 30 s 

(PK30), dribbling slalom (SD) and precision shooting (PULK). 

After analysing previous studies on cognitive abilities in basketball players without II 

(see table 4), we can conclude: 

 The experience of basketball players can determine the level of cognitive 

abilities. In case of previous studies mentioned, it differs significantly between 

experienced and non-experienced basketball players in selective attention, 

anticipation, memory, general intelligence, perceptive analysis and logical 

conclusions. 

 Results show significant correlations between basketball skills and cognitive 

abilities such as: general intelligence, perceptive identification, perceptive 

analysis and logical conclusions.  
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 Results show poor / moderate correlations between cognitive abilities and game-

related statistics though a composite score such as the index of efficiency. 

 VTS in which quantify spatial awareness by determining the player’s threshold 

speed for effective perception and processing of visual information, shows 

significant correlations with assists, steals and assists / turnovers ratio. In 

addition, there are significant differences between specific track positions. 

Table 4.  
Results in basketball cognitive abilities provided by previous studies. 

Cognitive ability Results 
Selective attention Elite basketball players > non-experience basketball players 

Anticipation assesment Elite basketball players > non-experience basketball players 

Memory retention Elite basketball players > non-experience basketball players 

General intelligence (g) 

Poor/moderate correlation with Index of Efficency 

Discriminate significantly between groups (bases on Expert 

criterial) 

Specific basketball motoric explain 64% of success variance 

Contribute significantly in mikan drill in 30 seconds, direction 

change in dribble, perceptive analysis and logical conclusion 

results. 

Perceptive identification 

Poor/moderate correlation with Index of Efficency 

Significant correlation with basketball skills 

Specific basketball motoric explain 64% of success variance 

Perceptive analysis 

Poor/moderate correlation with Index of Efficency 

Significant differences between groups: 1>2,3 (based on Expert 

criterial) 

Discriminate significantly between groups (bases on Expert 

criterial) 

Specific basketball motoric explain 64% of success variance 

Significant correlation with basketball skills 

Logical conclusions 

Poor/moderate correlation with Index of Efficency 

Significant differences between groups: 1>2,3 (based on Expert 

criterial) 

Discriminate significantly between groups (bases on Expert 

criterial) 

Specific basketball motoric explain 64% of success variance 

Significant correlation with basketball skills 

Visual Tracking Speed 

Significant correlation with Assists in elite basketball players 

Significant correlation with Steals in elite basketball players 

Significant correlation with Assists/Turnovers ratio in elite 

basketball players 

Backcourt players<Frontcourt players 
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2.3. Basketball and intellectual impairment 

Basketball for people with II is considered a highly recommended practice due to the 

nature of sport that includes the interaction between a considerable number of people 

and the presence of decision making, which is encouraged in a series of different and 

changing situations during the game, being necessary to understand the game (Wright, 

McNeil, Fry, & Wang, 2005). However, for our purposes is necessary to deepen in 

performance trough game-related statistics and intellectual functioning of II-basketball 

players.  

 

 2.3.1. II-basketball performance based on game-related statistics  

Official game-related statistics are frequently used by coaches and researchers to 

determinate which variables of the game contribute best to success in basketball. 

According to the International Basketball Federation (FIBA, 2005), variables that are 

usually used to assess basketball performance from games are: 2- and 3-point field-

goals (both successful and unsuccessful), free-throws (both successful and 

unsuccessful), offensive and defensive rebounds, steals, turnovers, assists, blocks, and 

personal fouls. These variables can be decisive indicators of situation-related efficiency 

performance in a game of basketball (Trninic, Dizdar, & Luksic, 2002).  

 

In recent years, literature in this line has increased, especially to determinate which 

game-related statistics variables can explain best the performance of II-basketball 

players. The aims of these studies were to analyse the impact of II in basketball 

performance and to compare their performance with basketball players without II (table 

5):  
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Table 5.   
Previous studies in II-basketball performance trough game-related statistics 

Authors Aims 
(Pérez-Tejero, Pinilla, & 

Vanlandewijck,  2015) 

To characterize the individual performance profile of II- basketball 

player and distinguish between winning and losing teams. 

(Pinilla, Pérez-Tejero, & 

Vanlandewijck, 2015) 

To analyse II-basketball performance variability through game statistics 

according to players´ game position (guard, forward or center) and to 

compare it with reference values in non-II players. 

(Pinilla, Pérez Tejero, Van 

Biesen, & Vanlandewijck, 

2016) 

To analyse how intellectual impairment can influence on game-related 

statistics which best contribute to success in high-level basketball 

competitions. 

(Pinilla, Pérez-Tejero, & 

Van Biesen, 2017) 

To explore the differences in team and individual game-related statistics 

between II and non-II competitions and to identify which variables best 

discriminate them.  

 

 

In the first study, related to game-related statistics per player, the shot´s performance of 

II-basketball player was lower than basketball players without II obtaining percentages 

of 47.1%, 28.9% and 17.4% (1, 2 and 3 points respectively) for players with II in 

compared to their counterparts percentages: 60%, 46% and 29% evaluated in the Under-

16 European Basketball Championship with people without II (Lorenzo et al; 2010); 

also highlights the low number of assists (1.31 ± 1.21) and high number of steals (2.89 

± 2.09) which could explain the offensive dependence of players. In this line, winning 

II-basketball teams presented more unsuccessful shots during a game on average when 

compared to winning II-basketball teams and winning basketball teams without II being 

70.05 (± 24.16) and 30.3 (± 8.3) respectively; much more shots imply shorter offenses, 

less tactical development and a poorer shooting selection. This last result can explain 

the number of offensive and defensive rebounds in II-basketball teams: 56.87 (± 19.37) 

for defensive rebounds and 32.01 (± 11.65) for offensive rebounds in compare to the 

results of basketball teams without II: 44.5 (± 8.92) for defensive rebounds and 19.57 

(7.42) for offensive rebounds. Related to the differences between winning and losers II-

basketball teams, two points successful, two points percentage, assists and steals were 

variables that best discriminated between both groups, all in favour of firsts.  
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On the other hand, it seems that game statistics and game position of II-basketball 

players present a high variability in their performance. Pinilla, Pérez-Tejero, & 

Vanlandewijck (2015) described a performance variability of II-basketball players of 

VC = 74.9%, indicating better performance of some players in comparison to the mean 

for two points attempted, defensive rebounds, assists, steals, blocks and total points 

score. According to player´s position performance, centers highlighted by a greater 

number of offensive and defensive rebounds and less three points attempted than guards 

and forwards. Also, centers made more blocks than forwards demonstrating, similar 

results in compare to basketball players without II.  

 

The findings provided by Pinilla, Pérez Tejero, Van Biesen, & Vanlandewijck (2016) 

demonstrated the negative influence of II in basketball performance. In this study, a 

discriminant function showed that two points successful shots, assists, steals and 

offensive rebounds were variables that best contributed to success. In comparison with 

previous studies, assists and two points successful shots discriminate to success between 

II competitions and competitions without II; however, defensive rebounds discriminate 

in many competitions without II but not in II-competitions. In addition, steals and 

offensive rebounds were variables that only discriminate winning from losing teams in 

II- competitions.  

 

Finally, Pinilla, Pérez-Tejero, & Van Biesen (2017), found that two points unsuccessful 

shots, three points successful shots, three points unsuccessful shots, free-throws 

successful shots and fouls were variables that best discriminated between II and 

basketball teams without II. In addition, II-players presented more two points 

unsuccessful shots and lower shooting percentage in all kind of shots in compare to 

their counterparts. 
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To summarize the previous results of game-related statistics in II-basketball players and 

in order to recognize which variables best contribute in II-performance, table 6 presents 

the results of all the above-mentioned studies per variable. 

 

As studies demonstrated, two points successful shots and assists are presented as 

variables that best explain the performance of II-basketball. In this line, is logical that 

both variables are determinant due to the strong relationship of these variables with the 

final aim of the game: “The team that has scored the greater number of points at the 

end of playing time shall be the winner” (FIBA, 2014, p.5). 

 

Table 6.  
Main results per game-related statistic variable in previous studies on II-basketball  

Variables Results 
Number of missed shots (1, 2 and 3 points) II winning teams > winning non-II teams 

Two points attempted Performance variability of II-basketball players 

Two points successful 

 

II winning teams > II losers teams 

Variables that best discriminated to success (II sample) 

Best discriminated between II and non-II teams 

Two points unsuccessful II>non-II basketball players 

Two points percentage II winning teams > II losers teams 

Three points attempted 

 

Centers < Forwards and Guards (II sample) 

Best discriminated between II and non-II teams 

Three points unsuccessful Best discriminated between II and non-II  

Free-throws successful Best discriminated between II and non-II teams  

Total points successful Performance variability of II-basketball players 

Percentage of shots (1, 2 and 3 points) II < non II-basketball players 

Assists 

 

II < non II-basketball players 

II winning teams > II losers teams 

Performance variability of II-basketball players 

Variables that best discriminated to success (II sample) 

Offensive rebounds 

 

II > non II players 

Centers > Forwards and Guards (II sample) 

Variables that best discriminated to success (II sample) 

Defensive rebounds 

 

II > non II-basketball players 

Performance variability of II- players 

Centers > Forwards and Guards (II sample) 

Steals 

 

II winning teams > II losers teams 

Performance variability of II-players 

Variables that best discriminated to success (II sample) 

Blocks 

 

Performance variability of II-players 

Centers > Forwards (II sample) 

Fouls Best discriminated between II and non-II teams 
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Another variables such offensive and defensive rebounds or steals, require abilities such 

as anticipation, perception, decision making and execution and also with individual and 

collective tactical offense (García, Ibáñez, Martínez, Leite, & Sampaio, 2013); abilities 

that seem to be negatively influenced by II.   

 

 2.3.2. II-basketball performing: technical and tactical skills 

There are few studies in scientific literature related to technical and tactical skills in II-

basketball even so, some of them can be highlighted. Some studies used a test battery to 

assess basketball skills around four main skills: ball handing, reception, passing and 

shooting (Baldari et al; 2009). This test battery that authors used is part of the 

classification criterial in II-Italian Basketball (Promotion Level, Competition Level and 

“Open” Level) and II-basketball players are classified depending on the four skills areas 

in 4 different levels (I-IV). Each area follow a standardized level of difficulty of 

execution and for each area and level, five exercises are proposed evaluated by 1= it is 

done correctly; 0.5 it is done but incorrectly and 0 = it is unable to do it. Finally, in 

order for a player to level up, he must obtain a minimum of 15 points (see table 7). 

Table 7.  
Basketball test battery (Baldari et al; 2009). 

Technical skill Level I Level II 

Ball handing 

To drop the ball and catch it again To increase or decrease the speed when 

hearing a specific sound 

To allow the ball to bounce a 

minimum of three times 

To control the ball in motion 

(moving left, right, forward and 

backward) 

To allow the ball to bounce more than 

three times (ball handling) 

To control the ball in running 

straight 

Free ball handling in stationary 

position (SP) controlling the ball 

To control the ball doing a slalom 

composed of 10 cones 

Ball handling in SP with right and left 

hand 

To control the ball in SP without looking 

at it 

Reception 

To catch the ball after it bounces once 

on the floor 

To catch the ball at the chest from a 

distance of 7.66 yards 

To toss the ball in the air and catch it 

again 

As above with the ball after it 

bounces on the floor 

To keep the ball that has rolled on the 

floor 

To catch the ball while walking 

straight 

To catch the ball that starts from a As above with the ball that bounces on 
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distance of 3.28 yards the floor 

To catch above the head the ball 

that starts from a distance of 5.47 yards 

To catch the ball in a SP with a 

jump 

Passing 

To pass the ball that rolls for a 

length of 5.47 yards 

 

To pass the ball from the chest to a 

player at a distance of 10.94 yards 

Free passing to another player at a 

distance of 5.47 yards 

 

To pass the ball from above the 

head to a player at a distance of 

10.94 yards 

To pass the ball with both hands 

from the chest to a player at 3.28 yards 

In SP, to pass the ball to a player 

who is walking 

As above but the ball must bounce on 

the floor 

In SP, to pass the ball to a player who is 

running 

To pass the ball from above the 

head to a distance of 5.47 yards 

As above but the ball must bounce once 

Shooting 

To toss the ball further than 10.94 

yards 

 

To shoot into basket with both hands 

above the head 

Free shooting into basket 

 

To shoot into basket with one hand from 

a distance of 1.64 yards 

To shoot the ball with both hands from 

a distance of 3.28 yards 

To shoot into basket with one hand from 

a distance of 3.28 yards 

As above from a distance of 7.66 yards To shoot into basket from a distance of 

6.34 yards 

Free shooting from side position 

with both hands from the chest 

Shooting from a side position from a 

distance of 2.73 yards 

 Level III Level IV 

Ball handing 

To control the ball with pivot foot 

motion 

Ball handling with a step away, 

stopping and shooting into basket 

To change direction in motion 

 

As above but the ball handling with 

three steps 

To control the ball in motion toward 

one passive defender 

Ball handling while running, 

stopping and shooting into basket 

To control the ball in running toward 

one passive defender 

Ball handling with a sideways move, 

stopping and shooting into basket 

To control the ball in motion toward 

one active defender 

As above but toward one active 

defender 

Reception 

To catch the ball while walking 

backwards 

To catch the ball from player in SP 

and to shoot 

To catch the ball while running 

forwards 

As above but the other player is in 

motion 

As above but with the ball that 

bounces 

As above toward one passive 

defender 

To catch the ball with a jump in the 

air while walking 

As above toward one active 

defender 

As above while running To catch the ball from a player who 

is out of floor 

Passing 

In SP to pass the ball while jumping in 

the air 

In motion, passing while an active 

defender is playing 

In SP to pass the ball with one hand to 

a player at 5.47 yards distance 

As above while two active defenders are 

playing 

In SP to pass the ball while one passive 

defender is playing 

As above while three active players are 

playing 

In SP to pass the ball while two passive 

defenders are playing 

As above while four active players are 

playing 

In SP to pass the ball while one active 

defender is playing 

As above while five active players are 

playing 
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Shooting 

To shoot into basket from any position 

(three trials) 

Ball handling and shooting into basket 

during a match 

To shoot into the basket in elevation Reception and shooting into basket 

during a match 

To shoot into basket while one passive 

defender is playing 

Free shooting into basket during a match 

To shoot into basket while one active 

defender is playing 

Shooting from side position during a 

match 

To shoot into basket with a third time 

jump 

The third time jump during a match 

 

 

In this line and, with this test battery, Guidetti, Franciosi, Emerenziani, Gallota, & 

Baldari (2007), developed a training program during 4 months with 15 II-basketball 

players of the II- Italian Basketball League. Results showed significant improvements in 

level II and III after specific training program. Regarding the scores of each area, an 

improvement in all of them was registered, highlighting significant improvements in 

level II (ball handling and passing) and in level III (reception and shot). Moreover, 

results showed a negative correlation between level of II and scores was assessed in the 

tests, indicating that athletes with lower II obtained higher scores in the different skills. 

Regarding the relation between IQ and skills, it was concluded that those players with 

more level of IQ, obtained better results in all areas. Similar results in other studies 

showed that after a specific basketball training program, the four skills areas can be 

improved (Baldari, Fraciosi, Gallota, Emereziani, Reis, & Guidetti, 2009; Franciosi, 

Gallota, Baldari, Emerenziani, & Guidetti, 2012). 

 

On the other hand, Franciosi, Guideti, Gallotta, Emerenziani, & Baldari (2010), studied 

the relationship between performance factors in basketball (anthropometric data, aerobic 

endurance, explosive and isometric strength in upper and low-body, static balance, 

muscular strength of the upper and lower body, motor coordination and forearm 

muscular strength) with the four skills areas performed in test battery. Results showed 

that greater explosive leg power and upper-body muscular strength and endurance had 
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significant contributions to ball handling; explosive leg power had significant positive 

contribution in reception and shooting and the forearm muscular strength and upper-

body muscular strength and endurance had significant contributions to passing skills. 

These results highlight the importance of the four skills areas, also contributing to 

improve performance in II-basketball. 

 

As previous studies demonstrated, II seems to negatively influence in basketball 

performance; however it is needed to investigate how II impact on those fundamental 

basketball activities through tactical and decision making processes. 

 

In order to assess the tactical component and, therefore, the decision making in II- 

basketball, specific tests to assess the capacity of intellectual functioning and decision 

making in II-basketball players were developed, also comparing with basketball players 

without II (Pinilla, Pérez-Tejero, Van Biesen, Polo, & Vanlandewijck, in press; Pinilla, 

Pérez-Tejero, Van Biesen, Polo, Janssen, & Vanlandewijck, in press). The negative 

influence of II in these tests in compare to basketball players without II prove that can 

potentially contribute to the development of eligibility systems in II-basketball because 

to these tests can detect fundamental activities required to perform the specific sport and 

there before determine the minimum impairment that significantly affects on 

performance (see Chapter 1.3.2.). 

a) Touch-screen computerized basketball test. 

Some tools have been developed to assess the specific decision making ability of II- 

basketball players. Touch-Screen computerized basketball test (TS-DMT) have been 

develop (Pinilla et al; in press) consisting of twenty different basketball game situation 

photographs presenting a shot clock that appear on the top of the screen (see figure 14). 

The player tester has to decide if the player in possession of the ball has to shoot, to 
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dribble or to pass the ball. As soon as players want to make the decision, they have to 

press the space bar and to tap the decision that appears in the touch screen computer. 

Results are recorded by decision make and time (in milliseconds) employed by the 

players to decide in each situation.  

 

 

 

 

Figure 14.  Example of situation in TS-DMT (Pinilla, Pérez-Tejero, Van Biesen, Polo, 

Janssen, & Vanlandewijck, in press). 

 

In order to study the influence of II on decision making in basketball, 93 male II-

basketball and 130 basketball players without II were assessed. All II-players 

represented 100% of participants at the World Basketball Championships (Turkey 

2013) and 81.7% of participants at the Global Games (Ecuador 2015). The sample of 

players without II participated in Belgium and Spanish competitions in different levels 

according to their age: under-14 years old (U-14), under-16 years old (U-16), under-18 

years old (U-18) and senior. Results showed that II-players decided significantly slower 

and less accurate than their counterparts. Post hoc analysis indicated significant 

differences between II-players and all of players without II groups in mean time 

variable and significant differences between II-players and U-16, U18 and Senior in 

number of items correct decisions. In addition, Senior level decided significantly more 

correct items than U-14 level. Finally, discriminant function showed that classified 

91.2% of the players correctly according to their initial group of pertinence: players 

without II or II-players. These results confirmed the negative influence of II on decision 
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which could be relevant to the development of eligibility systems in II-basketball 

through sport-specific tools that demand cognitive skills as decision making.  

b) Game Sequence test. 

In Game Sequence test (GST), twelve series of photographs are presenter in a 

standardized sequentially situation and players tester have to put in correct order as fast 

as possible (Pinilla et al. in press) (see Figure 15). Series of photographs are increasing 

the complexity due to include difficulty of the concept situation and the number of 

photographs to order. From the total of 12 series, series 1 to 6 contained 4 photographs, 

series from 7 to 9 contained 5 photographs and series from 10 to 12 contained 6 

photographs. Results are recorded by correctly order and time (in seconds) employed by 

the players in each series.   

Figure 15. Example of sequence in GST (Pinilla, Pérez-Tejero, Van Biesen, Polo & 

Vanlandewijck; in press). 

 

For this test, 92 male II-basketball players and 128 male players without II distributed 

by their age: U-14, U-16, U-18 and senior were assessed. Results revealed that the mean 

time to solve each series of photographs by II-players was significantly higher than the 

time employed by players without II. With regard to the number of series that II-players 
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and senior players ordered correctly, the differences were also significant. U Mann 

Whitney analysis confirmed significant differences between II-players and all of II- 

players without II groups in mean time variable and significant differences between II-

players and U-16, U18 and Senior in number of items correct decisions. In addition, 

senior level decided significantly more correct items than U-14 level. Finally, 

discriminant function showed that classified 84.1 % of the players correctly according 

to their initial group of pertinence: players without II or II-players. 

c) Field test: basketball player´s capacity to solve basketball game situations 

A post hoc field test was designed in which the tested players had to play different 

standardized game situations looking for the most successful solution (Pinilla et al. 

2016). The current test is composed by 11 game situations: three 1-on-1 situations, three 

2-on-1 situations and five 2-on-2 situations. From this selection, to explain the test, one 

situation was employed for demonstration (1-on-1) and two situations were used for 

trials (2-on-1 and 2-on-2). Each situation is played in three stages as is indicated in 

Figure 16: 

 “Ready”: the tested player has to hold the ball, standing in front of the basket, 

60cm far from the 3-point line (8.57 meters from the baseline). In this stage, 

defensive testers are placed on the left of the tested player and the offensive 

tester is placed on his right. Once the testers and the tested player were ready, 

the test administrator said “positions”. 

 “Set”: when this stage start, the testers have to move to the standard position in 

which they have to start playing the situation. In this phase, the tested player had 

to keep in the “ready”. 
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 “Play”: testers reproduce the situation as indicated in the protocol and the tested 

played has to solve the situation as fast and as accurate as possible. 

Figure 16. Example of the three stages in a 2-on-2 situation (Pinilla et al. 2016). 

Serial of test are recorded for the analysis of the following variables: time employed by 

the testers in the “set” stage, player’s decision made, decision time, execution time, rule 

violations, dribbles, feints and success. 

Pinilla et al. (2016) assessed 38 elite II-basketball players that participated in the Global 

Games (2015) and 38 basketball players without II competing in Spanish competition to 

analyse the capacity of players to solve a game situation. Results indicated that II-

players spent significantly more time to decide and to execute the solution than their 

counterparts. In addition, II-players committed more rules infractions and made more 

feints and more dribbles and they performed less successfully solutions. However, no 

differences were found in number of correct decisions made. Finally, discriminant 

function showed that classified 98.6 % of the players correctly according to their initial 

group of pertinence. Decision time, number of dribbles and situations in which they 

succeeded were the variables that best discriminated between II-basketball players and 

basketball players without II.  

 

These studies appeared as first approach to understand how II-players perform 

basketball through game-related statistics and specific tools that assess the decision 
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making of players. However, to develop basketball-specific eligibility systems it is still 

needed to investigate the influence of II on basketball performance and in those 

activities fundamental to perform in this sport (Tweedy & Vanlandewijck, 2011). For 

that, is necessary to identify which variables of basketball performance can been 

influenced by intellectual functioning in II-basketball players.  

 

 2.3.3. The importance of the perception of II-basketball coaches 

Perception of basketball coaches has contributed in the literature to understand the 

influence of different variables on basketball players’ developments: rules, game 

systems, behaviors, technical and tactical aspects or specialization in specific positions 

on the court. Due to contextual proximity between both figures (coach and player), 

coaches ‘opinion can reveal relevant information about the main basketball components.  

Different studies in basketball without II players, have taken into consideration coaches 

‘opinion and experience professional in the field to investigate the relevance of different 

topics of basketball developments, most of them through a questionnaire (table 8). As 

reflected in previous studies, the perception of coaches and basketball experts can be a 

source of information, which can allow us to deep into specific aspects of sport. In this 

line, the questionnaire, used in descriptive research, allows obtain detailed information 

as a type of sampling of a specific population. Also, previous studies use close 

questions which are valued with a specific Likert scale.  

To design the items of a questionnaire, different aspects should be taken into account 

(Borg & Gall, 1989):  

 Items must have a clear wording; avoid words that do not have a precise 

meaning 

 Use short questions instead of long ones 
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 Do not use items that contain two or more different ideas 

 Avoid the use of items negatively 

 Avoid biasing answers 

Table 8.  

Previous studies about the perception of II-basketball coaches 

Reference Variables Methodology 

Nuno, Vaz, Maçãs, & 

Sampaio (2009) 

 

Drills items: opposition, competition, repetition, 

execution speed, execution technique, length, timing, 

decision-making, space, game and enjoyment 

 

195 coaches. 

Questionnaire validated by sport 

science specialists 
 

Vizcaino, Conde, 

Sáenz-López, & 

Rebollo (2013) 

 

Basketball rules: traveling, double dribbling, out-of-

bounds, fouls, referee, rules regarding time limits and 

scoring. 

7 experts (minimum criterial) 

Nominal Group Technique 

 

Ortega, Salado, 

Gómez, Palao, &  Piñar 

(2011) 

 

Age, goals, characteristics process and advantages-

disadvantages of the specialization in specific 

positions. 

 

105 coaches and 12 experts 

Questionnaire “Specialization in 

Specific Positions” (Salado, 2010) 

Ortega, Piñar, Salado, 

Palao & Goméz-Ruano 

(2012) 

 

Proposal of different rules modifications, importance 

and assessment of different rules of the game, 

opinion on the appropriate number of players for the 

competition. 

 

 

101 coaches and 14 experts 

Questionnaire “Rules 

Modification of the under-14 

Basketball Competition (Salado, 

2010) 

 

Ortega, Salado, & 

Sainz de Baranda 

(2013) 

 

Sociodemographic data, importance of game systems 

with respect to defensive players, proper number of 

game systems to use, collective tactic aspects used in 

game systems, importance of different defense and 

main principles used to make game systems. 

 

42 coaches 

Questionnaire “Game Systems” 

(Salado, 2010) 

Vizcaíno, Almagro, 

Rebollo, & Sáenz-

López ( 2013) 

Sociodemographic data, opinion about the degree of 

importance of each rule in the teaching of mini-

basketball. 

37 coaches and 40 referees 

Questionnaire: 30 items 

 

 

Escudero, Balagué, & 

García-Mas ( 2002) 
111 basketball players behaviours 

 

 

26 coaches 

List of sport basketball players 

behaviours (Escudero, 1999) 
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3. Research hypothesis and aims 
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As previous studies demonstrated, cognitive abilities can relate with specific 

performance through game-related statistics in basketball players without II. Also 

several studies confirm the negative influence of II on cognitive abilities focused in 

sport proficiency in compare to players without II. However, the possible relationship 

between II-basketball players’ performance and cognitive abilities remain unknown and 

also these studies could orientate future research to develop evidence-base-eligibility 

systems to re-included II- basketball as Paralympic modality. Thus, according to the 

presented needs in the literature, the general objective of the present dissertation is: 

“To evaluate the influence of intellectual impairment in basketball through the analysis 

of cognitive abilities and current performance of the players”. 

 

To reach this objective, the present dissertation is divided into 3 specific objectives 

addressed in 4 different studies:  

 

 

 

 

 

 

 

 

 

 

 

Figure 17. Objectives of the research. 

OBJECTIVE 1 

To describe and analyze the perception of basketball 

coaches and referees for people with intellectual 

impairment about the impact on the fundamental 

aspects of basketball 

 

OBJECTIVE 2 

To analyze the influence of general cognitive abilities 

in sports performance of basketball players for people 

with intellectual impairment 

OBJECTIVE 3 

To analyze the relation between specific cognitive 

abilities and sports performance of basketball players 

for people with intellectual impairment 
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To understand the relation between II-basketball performance and cognitive abilities 

(generic sports intelligence and specific sports intelligence), in figure 18 shows the 

relation between research studies and the eligibility process for II-sports. 

 

Figure 18. The relation between research studies and eligibility process for 

 II-sports. 

 

Our main research hypothesis is that cognitive abilities could have relationship with 

performance on II-basketball players. According to this, the hypothesis of each study is: 

a) Coaches and referees in II-basketball could provide information about the 

impact of intellectual impairment on basketball performance in specific skills 

(Study 1. Chapter 4.1 and Study 2. Chapter 4.2) 

b) Cognitive abilities would be significant predictors of the variance in basketball 

game-related statistics among II-players (Study 3. Chapter 5) 

c) Specific cognitive abilities in elite II-basketball players could have relationship 

with performance through game-related statistics (Study 4. Chapter 6) 
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OUTLINE 

The present dissertation is composed of a general introduction (Chapter 1) and a review 

of the literature in order to investigate the role of cognition in basketball applied for II-

players (Chapter 2). To address the main objective of the research, four studies are 

presented (Chapter 4 to 6) and a final chapter including, a summary and the conclusions 

obtained from the whole research (Chapter 7). 

Chapter 4.1. Coaches´ and referees´ opinion about the influence of intellectual 

impairment on fundamental basketball activities 

This chapter national and international II-basketball coaches ‘and referees ‘opinion 

about the impact on fundamental basketball activities in II-basketball players was 

analysed. Fundamental activities are divided in 6 dimensions: 1) technical aspects of the 

game, 2) motor skills and components, 3) individual offensive tactics, 4) collective 

offensive tactics, 5) individual defensive tactics and 6) contextual aspects. Ad hoc 

questionnaire is designed in which the degree of difficulty of items is checked.  

Chapter 4.2. Impact of intellectual impairment on basketball performance through 

coaches and referees´ opinion: a qualitative approach 

In this study national and international II-basketball coaches ‘and referees ‘opinion 

about basketball-game components for II-basketball players through 5 open questions 

based on previous literature was analysed. The nature of open questions were: 1) 

principal differences between players with intellectual impairment and players without 

intellectual impairment, 2) difficulty in motor and skills components, 3) aspects 

influenced by IQ level during the game, 4) influence by playing position in the game 

and 5) aspects that can be considered for determinate eligibility systems.  
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Chapter 5. Cognitive abilities are related to performance in selected game 

variables in basketball players with intellectual impairment 

This study the influence of general cognitive abilities (based on CHC´Theory) in II-

basketball performance through game related statistics in elite II-basketball players was 

explored. 

Chapter 6. Decision making and game performance of elite-basketball players with 

intellectual impairment: a step forward for an evidence-based eligibility system. 

In this chapter, the relationship between specific cognitive abilities and II-basketball 

performance through game related statistics in elite II-basketball players was explored. 

In table 9, the participants who were analysed in each study are presented.  

Table 9. 

 Overview of a total of participants (N) and their level of competition per study 
Chapter Total N Level of competition 

4 46 International coaches = 7, National coaches = 33 (Competition level = 16, 

Adapted level = 11 and Ability level = 6)  and National referees = 6 

5 53 International coaches = 7, National coaches = 38 (Competition level = 18, 

Adapted level = 14 and Ability level = 8) and National referees = 6 

6 81 International Championships (Ankara 2013 = 46 and Loano 2017 = 35) 

7 119 International Championships (Ankara 2013 = 46, Guayaquil 2015 = 34 and 

Loano 2017 = 39) 
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4. Coaches and referees perception about the 

performance of II-basketball players 
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4.1. Coaches´ and referees´ opinion about the 

influence of intellectual impairment on 

fundamental basketball activities 

 

 

 

 

Pérez Tejero, J., Polo, I., Pinilla Arbex, J., & Coterón, J. (2017). Coaches´ and referees´ 

opinion about the influence of intellectual impairment on fundamental basketball 

activities. Psychology, Society & Education, 9(3), 469-480. 
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ABSTRACT 

One of the major problems that basketball for players with II is facing nowadays is the 

lack of evidence-based eligibility systems which ensures that only athletes with 

significant limitations performing basketball participate in II-competitions. Moreover, 

to solve this situation is needed to re-include this sport in the Paralympic Program. A 

first step to develop these systems is to investigate how II influences basketball 

performance. Due to this, the purpose of this study was to analyze experienced II-

basketball coaches´ and referees´ opinion about how II impact on fundamental 

basketball activities. 40 coaches and 6 referees from different levels of II-competition 

completed a questionnaire designed “ad hoc” to assess their opinion about the influence 

of II on fundamental basketball activities. Participants expressed that II-players present 

limitations to carry out the 92.68% of the activities from the questionnaire. Mean values 

of offensive individual tactics were significantly higher than technical skills and 

defensive individual tactics. These results indicated that II-players present limitations 

performing basketball and they are relevant to orientate future research to develop 

evidence-based eligibility systems in this sport. 
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INTRODUCTION 

Basketball for players with II is one of the most practiced team sport in this population 

at high level competition (INAS, 2015). It has been demonstrated in the literature that 

participation in this sport can provide II-players benefits on fitness (Stanisic, Kocic, 

Aleksandrovic, Stankovic, & Radovanovic, 2012; Tsimaras, Samara, Kotzamanidou, 

Bassa, Fotiadou, & Kotzamanidis, 2009), motor skills acquisition (Alsasua, 2012; 

Franciosi, Gallotta, Baldari, Emerenziani, & Guidetti, 2012) and social development 

(Stanišić, 2012). Due to these benefits, it seems necessary to continue promoting this 

sport in this population worldwide.  

II-sports at high level competition lived an important growth during the 90s, being II-

sports included in the Paralympic Games in Athens 1996 (Steadward, Watkinson, & 

Wheeler, 2003). II-basketball was included in Sydney 2000 Paralympic Games; 

however, during these competitions, it was detected that 10 of the 12 basketball players 

from the gold winning medal team cheated the eligibility process at that moment and 

they did not present any impairment. Immediately it was discovered, the IPC announced 

that, due to serious difficulties in determining the eligibility of athletes, II-sports were 

suspended from the Paralympic Program (Burns, 2015). In 2007, the IPC endorsed a 

new classification system to ensure equity by minimizing the role that impairment plays 

on final outcome during competition (Tweedy & Vanlandewijck, 2011). These systems 

must be adopted and customized for application in all sports throughout the movement. 

To develop these systems for II-athletes, and in order to re-include II-sports in the 

Paralympic Program, INAS and IPC worked together during the last years in a large 

multidisciplinary research project (Van Biesen, Mactavish, Pattyn, & Vanlandewijck, 

2012). Thanks to the development of these systems in table-tennis, swimming and 
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athletics, these three sports were re-included in London 2012 Paralympic Games with 

the participation of 118 II-athletes.  

At this moment, eligibility systems for II-basketball are under development (Pérez-

Tejero, Pinilla, & Vanlandewijck, 2015; Pinilla, Pérez-Tejero, Van Biesen, & 

Vanlandewijck, 2015; Pinilla, Pérez-Tejero, & Van Biesen, 2017; Pinilla, Pérez-Tejero, 

Van Biesen, & Vanlandewijck, 2016) and to do this, one necessary step is to investigate 

the impact of intellectual impairment on basketball performance (Tweedy & 

Vanlandewijck, 2011). Different studies in able-bodied (AB) basketball indicated that 

basketball is a team sport in which environment is constantly changing; consequently, to 

success in this sport it is dependent on acting and deciding appropriately to the 

particular circumstances of the game (Araujo & Esteves, 2009). According to the 

literature, in these processes intellectual functioning seems to play an important role to 

recognize each game Coaches´ and referees´ opinion basketball situation (Allard, 

Graham, & Paarsalu, 1980) and to process the information successfully (Tenenbaum, 

2003). Due to this, it seems that having an impaired intellectual functioning might 

negatively impact on basketball performance. Pérez et al. (2015) observed that in elite 

II-basketball competitions, II-players reached lower shooting effectiveness compared 

with results from AB-literature. In addition, in this study it seemed that II-players 

committed more turnovers and made less assists than the compared AB-players in the 

literature. In line with this study, Pinilla et al. (2015) observed that performance 

variability in game-related statistics was higher in II-basketball competitions compared 

with AB-basketball competitions. Authors indicated that probably, differences in the 

degree of impairment or in the abilities impaired between II-players could explain the 

larger variability in this modality. Another study observed that the IQ score correlated 

positively with the development of four fundamental basketball skills: ball handling, 
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reception, passing and shooting (Guidetti, Franciosi, Emerenziani, Gallotta, & Baldari, 

2007). These studies were relevant to indicate that II seems to negatively affect on 

basketball performance; however, as authors indicated in these studies, it was needed to 

investigate how II impact on those fundamental basketball activities.  

A recent study compared elite II-players and amateur AB-players´ capacity to solve 

different game situations through a field test. This test included 8 standardized game 

situations: two 1- on-1 situations, two 2-on-1 situations and four 2-on-2 situations that 

II-players had to play (Pinilla et al; 2016). Results indicated that II-players used more 

time to decide and to execute the solution than AB-players. Also, they committed more 

rule infractions, they used more dribbles and they solved fewer situations successfully. 

Results in this test classified correctly 98.6% of the sample according to their predicted 

group or pertinence (II or AB) and confirmed that II-players had significant limitations 

to solve a basketball game situation as fast and accurate as AB-players. Authors 

suggested that further research was needed to identify other components of basketball 

performance that might be negatively influenced by II.  

Different studies in AB-basketball have taken into consideration coaches´ opinion and 

experience professionals in the field to investigate the relevance of different topics for 

basketball development such as: technique, tactics, physical performance and 

psychology during players´ development stage (Nuno, Vaz, Maçãs, & Sampaio, 2009), 

rules adaptation in kids (Ortega, Piñar, Salado, Palao, & Gómez Ruano, 2012), 

specialization per game position (Ortega, Salado, Gómez Ruano, Palao, & Piñar, 2011) 

the kind of game systems that should be used training young players (Ortega, Salado, & 

Sainz de Baranda, 2013). Also, the opinion of coaches´ and referees´ about the 

importance of the rules at the initiation stage of basketball (Vizcaíno, Almagro, Rebollo, 

& Sáenz-López, 2013) and, in line with this study, the coaches´ opinion about players´ 
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behaviors that can influence basketball performance (Escudero, Balagué, & García-Mas, 

2002). Due to the need to continue investigating how II influences on basketball 

performance, we considered that it might be relevant to take into account the knowledge 

of those experienced professionals involved daily in II-basketball to investigate which 

basketball activities could be more negatively influenced by II. According to this, the 

purpose of this study was to analyze II-basketball coaches´ and referees´ opinion about 

how II impact on fundamental basketball activities. Results from this research could 

orientate future research in the development of II-basketball eligibility systems (Tweedy 

& Vanlandewijck, 2011) and might contribute to re-include this modality in the 

Paralympic Program. 

METHOD 

Design 

A Likert-scale questionnaire was designed “ad hoc” to assess coaches´ and referees´ 

opinion about the influence of II on fundamental basketball activities. According to 

Martín Arribas (2004), items from the questionnaire were elaborated based on the 

components of the game identified in the literature as relevant to perform in basketball. 

A first draft of the questionnaire was developed by two basketball experts (more than 10 

years of experience). This draft presented a first section related to personal data and a 

specific section to assess coaches´ and referees´ opinion. The specific section included 

33 items divided in three categories: individual components (17 items), collective 

components (9 items) and contextual components (7 items). A 7-point Likert scale was 

selected to evaluate coaches´ and referees´ opinion in each item due to the higher 

variability and higher overall reliability found using this scale instead a 5-point scale in 

previous studies related with physical activity (Rhodes, Matheson, & Mark, 2010). This 

first draft was reviewed independently by 6 basketball experts that met at all of the four 
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following criteria: to have a PhD related with basketball, to be basketball professor at 

the University with at least five years of experience, to have the national basketball 

coach certificate and to have published articles in journals or books related with 

basketball. As result from experts’ feedback, new items considered fundamental 

performing basketball were included in the questionnaire. In table 10, experts’ proposal 

of modifications is presented. 

Table 10.  
Proposal of changes in the questionnaire according to basketball experts 

experience 

Section Experts feedback or items proposed to include 
Changes made after 

feedback 

Personal data 
Specific impairment academic training should be 

included 

“Others” as additional 

option was included 

Individual 

Components 

To make a jump stop or a stride stop 2 items were included 

To use pivots to orient toward the basket 1 item was included 

To make a chest or bounce pass depending on the 

opponents 
1 item was included 

To make a crossover or rocker step depending on 

the defender 
1 item was included 

Collective 

Components 

Feints, passes or shoots should be included in 

technical components 

It was moved to 

technical components 

To occupy spaces depending on the opponents 1 item was included 

To include items related to decision making and 

passing or shooting 
2 items were included 

To include defensive components 7 items were included 

Contextual 

Components 

To include items related with stress in different 

situations of the game 
5 items were included 

 

In addition, basketball experts proposed to re-structure the questionnaire into three 

sections: personal data, difficulty on fundamental basketball activities and influence of 

contextual components on II-players. After these changes, a final version of the 

questionnaire was elaborated and it was called “Coaches´ opinion about the impact of 

intellectual impairment on basketball performance” (COEIIB). In this version, coaches 

had to fill in the first section (personal data) through a multiple choice system. In the 

second section, coaches and referees had to judge, using a 7-point Likert scale, the 

degree of difficulty they considered that II-players could have carrying out the activities 

presented in the different items (1=extremely easy and 7= extremely difficult). In this 
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section, items were grouped into five performance components for basketball: technical 

skills, motor and skills components, offensive individual tactics, offensive collective 

tactics and defensive individual tactics. In the third section, coaches and referees had to 

indicate the degree of agreement with different sentences related with the influence of 

contextual components on II-players using a 7-point Likert scale (1 = totally 

disagreement and 7= totally agreement). The structure and content of the questionnaire 

is presented in table 11. 

Table 11.  
Final structure and content of the questionnaire 

Section 
Performance 

components 

N
er

 

items 
Example 

1.Personal data  9 “Sports technical training” 

 

2.Difficulty in 

the game 

1. Technical skills 10 
“To carry out a jump shot with a proper 

technical skill” 

2. Motor and skills 

components 

 

4 
“To carry out activities that require a high 

commitment of balance” 

3. Offensive individual 

tactics 
11 

“To use a crossover or rocker step 

depending on the position of this defender” 

4. Offensive collective 

tactics 
8 

“To carry out an indirect pick to generate a 

superiority in the game without the ball” 

5. Defensive individual 

tactics 
8 

“To locate defensive on the axis 

attack/basket” 

3.Contextual 

components of 

the game 

 12 
“The presence of the public affects the 

player´s performance” 

 

Content validation and reliability 

To guarantee that instrument content was appropriate to answer the research question, 

expert criteria validation was conducted (García de Yébenes, Rodríguez Salvanés, & 

Carmona, 2009). To do this, the last version of the questionnaire was sent independently 

to each basketball expert that participated in the expert panel in the previous step of the 

questionnaire design. Experts were asked to accept or to reject each item proposed in 

the new version of the questionnaire if they considered or not that each item referred to 

a fundamental basketball activity. Basketball experts presented 100% agreement for 
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inclusion of all items presented in the last version, so this version was finally accepted 

for research purposes. 

Participants 

The sample was composed of 6 II-basketball referees and 40 II-basketball coaches from 

different levels of competition that ranged from the highest to the lowest level in the 

following order: INAS competition level, adapted level and ability level. Coaches from 

these competitions except INAS participated in Spanish competitions. Sample, age and 

experience of all the participants and participants per sub-sample are presented in table 

12. 

Table 12.  
Description of the sample in this study 

 INAS (IN) 
Competition 

(COM) 

Adapted 

(ADP) 

Ability 

(ABL) 

Referees 

(REF) 
Total 

N 7 16 11 6 6 46 

Age 50.1 (10.98) 34.5 (10.19) 34.9 (9.67) 
38.17 

(13.51) 

30.83 

(5.19) 

36.98 

(11.4) 

Experience in II-

basketball (years) 
18.2 (14.08) 6.56 (6.31) 7.54 (5.59) 8.83 (12.94) 1.83 (0.75) 

8.26 

(9.36) 

 

Test administration 

The questionnaire was administrated through an on-line survey platform 

(Surveymonkey®). Participants were called by e-mail to participate in this study. To do 

this, this study received the collaboration of the INAS, FEDDI and FBM. In this 

platform, previously to answer the questionnaire, the instructions and the informed 

consent were presented. All respondents agreed to freely participate in the study. 

Statistical Analysis 

Descriptive statistics (mean and standard deviation) were calculated for each item and 

performance component. In addition, Shapiro Wilk test was conducted to check normal 

distribution of the data. To identify the differences between scores obtained in the five 

performance components analyzed in the section “difficulty in the game”, Friedman test 

was performed to analyze if there were differences between all the components and also 



 

113 
 

U MannWhitney test was performed to analyze the differences between each 

performance component and the other components separately. In addition, this test was 

used to identify differences between sub-groups from the sample. Finally, to explore the 

influence of coaches´ and referees´ experience on the scores given to each item, a linear 

regression model was calculated. All statistical analyses were performed using PASW 

statistics 20 (SPSS; Chicago, IL, USA). Statistical significance was set at P < 0.05. 

RESULTS 

In table 13, mean values obtained in the different performance component for basketball 

are presented. It was observed that mean values of offensive individual tactics were 

significantly higher (p≤0.05) than technical skills and defensive individual tactics. 

These values are also presented per coaches´ level of competition and referees, but no 

significant differences (p≥0.05) were found between any of the groups. 

Table 13.  
Mean values of difficulty identified per basketball performance component and 

comparison between coaches (per level of competition) and referee´ opinions. 
Performance components 

Sample and 

sub-groups 

1. Technical 

skills 

2. Motor and 

skills 

components 

3. Offensive 

individual 

tactics 

4. Offensive 

collective 

tactics 

5. Defensive 

individual 

tactics 

Sig. 

TOTAL 

(n=46) 
4.29* (0.92) 4.61 (0.95) 4.91* (1) 4.56 (1.05) 4.35* (1) 3>1,5 

INAS (n=7) 3.87 (1.07) 4.43 (0.73) 4.84 (0.87) 4.53 (0.83) 4.59 (0.92)  

COMP (n=16) 4.06 (0.98) 4.5 (1.14) 4.88 (1.08) 4.33 (1.68) 4.19 (0.99)  

APT (n=11) 4.46 (0.69) 4.82 (0.72) 5.07 (0.83) 4.86 (0.96) 4.46 (0.98)  

HAB (n=6) 4.37 (0.79) 4.75 (1.19) 4.79 (1.51) 4.58 (1.2) 4.33 (1.99)  

REF (n=6) 5.03 (0.82) 4.62 (0.97) 4.89 (0.94) 4.58 (1.14) 4.29 (1.24  

* p≤0.05 

 

The calculated linear regression model to explore the influence of coaches´ experience 

on their opinion was not significant (p≤0.05). It indicated that coaches´ opinion was not 

affected by their experience in years neither level of competition. In table 14, it is 

summarized the number of items punctuated by coaches and referees with mean values 

higher than 4, indicating that they think that II-players present some limitations in these 
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activities. From all items presented in the questionnaire, 92.68% of the items received a 

punctuation higher than 4. 

Table 14.  
Number of items in each component in which coaches and referees indicated that 

II-players presented difficulties (item value >4) or not (item value <4) 

Performance components Number of items Items´ value >4 Items´ value <4 

1. Technical skills 10 8 2 

2. Motor and skills components 4 4 0 

3. Offensive individual tactics 11 11 0 

4. Offensive collective tactics 8 8 0 

5. Defensive individual tactics  8 7 1 

TOTAL 41 38 3 

 

The 25% of the items in which coaches and referees indicated higher difficulties are 

presented in table 15. 

Table 15.  
Items in which coaches and referees indicated that II-players presented higher 

difficulties 

Performance components Item definition Score 

1. Technical skills 

To carry out a jump shot with a proper technique. 5.2 (1.4) 

To dribble, to pass, to receive, to receive it or to shoot to 

the basket in long distances with a close defender. 
4.9 (1.3) 

2. Motor and skills 

components 

Carry out in a quick and efficient way activities with 

high eye-hand coordination involvement 
4.8 (0.96) 

3. Offensive individual 

tactics 

To identify offensive and defensive game systems 5.3 (1.3) 

To carry out an indirect pick to generate a position of 

superiority in the game without ball.  
5.2 (1.4) 

To make appropriate technical and tactical decisions 

answering in the best way to “where”, “when” and 

“how” to act depending on the game situation 

5.0 (1.0) 

To avoid showing the opponent their intentions 5.0 (1.1) 

To memorize and reproduce in the field the instructions 

given by the coach 
5.0 (1.3) 

To generate space with a partner 5.0 (1.4) 

4. Offensive collective 

tactics 

To make a crossover or rocker step depending on the 

defender. 
5.2 (1.3) 

 

Regarding to the coaches and referees´ opinion about the influence of different 

contextual variables on II-players performing basketball, table 16 presents the means 

and standard deviations of the punctuation given by the participants in each item. The 

Likert scale used to assess these items ranged from 1 (totally disagreement) to 7 (totally 

agreement). 
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Table 16. 

 Scores obtained in each item related to the influence of contextual factors 

Item Definition Score 

1 They have difficulties in social interactions and adaptation with teammates. 3.3 (1.8) 

2 They have more resistance difficulty during the competition than players with no 

disability. 

5.0 (1.5) 

3 Faced with a major shot in the match result, they are highly effective response. 3.7 (1.3) 

4 In specific competition for II-players, those with higher cognitive abilities (IQ), 

get better results in the match able to reflect in its statistics. 

5.3 (1.4) 

5 The player with the highest cognitive ability (IQ) has the major physical skill 

levels. 

4.9 (1.6) 

6 They are able to meditate and express why they have carried out an action after 

having done it. 

4.1 (1.3) 

7 They understand and make use of the game rules properly. 4.3 (1.2) 

8 Stress during a game tied when the time is short have a negative effect on their 

performance. 

4.5 (1.5) 

9 Player´s performance can be affected due to the presence of public. 4.5 (1.7) 

10 Player´s performance can be affected due to playing at home or away.  4.3 (1.5) 

11 They manage properly the stress in an important game (classification, elimination, 

end…). 

3.8 (1.4) 

12 They have difficulties to adapt  to a new and unknown game situation (adaptive 

behavior) 
5 (1.11) 

 

DISCUSSION 

The current study aimed to analyze II-basketball coaches and referees´ opinion about 

how II impact on fundamental basketball activities. In fact, it seems pertinent and 

relevant to ask coaches opinion about players´ performance assessment in basketball 

(Escudero, 2000). In our study, results indicated that II-basketball coaches and referees 

expressed that II-players present limitations to carry out the 92.68% of the activities 

presented in the questionnaire. These results can be relevant to orientate the activities 

that should be assessed in II-players to develop basketball-specific eligibility systems, 

based on coaches and referees opinion. Among the performance components analyzed, 

it was highlighted that offensive individual tactics was the component in which II-

players seemed to present higher limitations. These limitations were significantly 

(p≤0.05) higher than limitations in activities related with technical skills or defensive 

individual tactics. In addition, these opinions seem to be consistent throughout the 

different sub-samples in this study (referees and coaches per level of competition) 

independently to their experience, because no differences were found between any of 



 

116 
 

the sub-groups. Offensive individual tactics is relevant to perform in basketball and 

requires players to read and to decide fast during the game (Araujo & Esteves, 2009). A 

recent study demonstrated that tactics following by adaptive behaviour were the most 

differentiating aspects between II-basketball players and AB-basketball players in 

opinion of coaches and referees´ II-basketball (Polo, Pinilla, Coterón, & Pérez-Tejero, 

2017). Also, participants in that study determinated tactical aspects as distinguish 

element between an eligible or non-eligible II-basketball player. As Tenenmabum 

(2003) indicated, decision making is an activity that involves many different cognitive 

processes so, this fact could explain coaches and referees´ opinion about how II 

influences on this component. These results seem to go in line with Burns (2015), who 

explained that II-athletes might present higher limitations in those activities with higher 

cognitive demand. Results presented by Pérez-Tejero et al. (2015) and Pinilla et al. 

(2015) showed that II-players seemed to reach lower shooting effectiveness, they 

committed more turnovers and they made less assists compared with AB-players in the 

literature. Probably, differences in these variables might be explained by a negative 

influence of II on offensive individual tactics. In line with the results presented by 

Pinilla et al. (2016), II-players could make decisions as accurate as AB-players; 

however, II-players required more time. Regarding these results and the results from 

this study, it seems that processing speed ability might be negatively influenced by II 

and could generate negative consequences on players´ capacity to carry out fundamental 

basketball activities related with offensive individual tactics. Activities related with 

technical skills received the lowest scores and the mean value was slightly higher than 

4. It seems that these activities can be somewhat difficult but not as much as others. 

Previous studies found that technical skills development maintained a significant 

relationship with IQ score of II-basketball players (Franciosi et al. 2012). In our study, it 
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was observed that INAS´ coaches punctuated this component below 4 and coaches from 

lower-level competitions punctuated it over 4; however, no significant relationship was 

observed between the level of competition and difficulty expressed by coaches´ in the 

different components. 

Probably, the sample of each sub-group in this study is not enough to determine 

statistical significance but, what it seems relevant is that in high level II-players, II does 

not seem to have a negative effect on technical components of basketball. For motor and 

skills component, Van de Vliet, Rintala, Fröjd, Verellen, Van Houtte, Daly, & 

Vanlandewijck (2006) concluded that high-performance II-athletes reached physical 

fitness levels equal or lower than those of able-bodied sportive counterparts. However, 

in the present study, coaches and referees indicated that II influenced negatively on 

several fitness components. This suggests that this relationship should be investigated in 

future researches. Also, limitations were mentioned regarding activities related with 

high eye-hand coordination involvement, so ball handling skills, and even shooting, 

may be negatively influenced by II. These facts could explain the greater number of 

turnovers and the lower shooting effectiveness compared with results from AB-

literature (Pérez et al. 2015) from coaches and referees´ opinion. With regard to the 

contextual factors, coaches and referees did not consider that II-players present 

difficulties in social interactions with the team´s members (item 1 for this component, 

see Table 7), but they referred that II-players present limitations in the rest of the 

contextual situations, as all of the rest items obtained an mean score above 4. Team 

sports can help II-athletes to increase his self-esteem and can be fundamental for 

socialization and cooperation with other people who live with the same disability 

(Guidetti et al; 2007). From this section, it is interesting to observe that coaches and 

referees presented a high agreement with the affirmation that II-players with higher 
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cognitive abilities obtain better game-statistics and that they reach better fitness levels 

(item 4, Table 7). This fact seems to confirm that cognitive abilities are relevant to 

perform in basketball. In addition, differences in cognitive abilities could explain the 

higher performance variability found between II-players at the same competition when 

compared with AB-players (Pinilla et al; 2015). Finally coaches and referees consider 

that II-players present difficulties to adapt themselves to a new and unknown game 

situation (adaptive behaviour). Previous studies found that the learning process in II-

athletes had significantly lower levels compared with AB-athletes (Van Biesen et al; 

2012), but, at the moment, this learning processes in II basketball is still unknown. 

CONCLUSION 

The purpose of this study was to analyze II-basketball coaches and referees´ opinion 

about how II impact on fundamental basketball activities. The findings of this study 

indicated that most of the performance components in basketball were negatively 

affected by II. Offensive individual tactics was highlighted by coaches and referees to 

be the component in which II-athletes present more limitations. These results are 

relevant to orientate future research to develop II-basketball eligibility systems, which is 

a need to re-include this sport in the Paralympic Program. 
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4.2. Impact of intellectual impairment on 

basketball performance through coaches and 

referees´ opinion: a qualitative approach 
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ABSTRACT 

Basketball for players II is not included as a Paralympic modality due to the lack of 

evidence based eligibility systems to ensure that only athletes with significant 

limitations performing basketball participate in II-competitions. Eligibility systems in 

II-basketball are under development but is necessary to investigate the impact of the 

impairment in basketball. The aim of this study was to know the point of view of II- 

coaches and referees about the limitations of their players and the components that 

should be considered as eligibility criteria. Qualitative method was used in our research. 

For that 5 open questions were elaborated based on the components of the game 

identified in the literature. 47 coaches and 6 referees were interviewed through an online 

survey. The findings of this study indicated that tactical aspects was the component in 

which II-players present more limitations and should discriminate between eligible and 

no eligible players followed by technical skills, emotional aspects and cognitive aspects. 

Physical and motor skills were not considered as limitation but specific positions and 

roles during the game could be influenced by these components. These results as well as 

other similar studies that show the opinion of coaches and referees should be taken into 

consideration to orientate future research to develop evidence-base eligibility systems in 

this sport.  
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INTRODUCTION 

Basketball for players with II is one of the most practiced team sports in this population 

at high level competition (INAS, 2015), however is not included yet in the Paralympic 

program. Although II-basketball took part in the Sydney 2000 Paralympics, in these 

competitions it was detected that some players did not present any impairment. Due to 

these serious difficulties found in determining the eligibility of II-athletes, II-sports 

were suspended from the Paralympic Program (Burns, 2015). In 2007, IPC endorsed a 

new classification system for all para-sports included in the Paralympic program to 

ensure equity by minimizing the role that impairment plays on final outcome during 

competition (Tweedy, 2002). According to this new system, INAS and IPC worked 

together establishing a multidisciplinary research project to develop eligibility systems 

for II- sports in order to re-include them in the Paralympic Program (Van Biesen, 

Mactavish, Pattyn and Vanlandewijck, 2012). As a result from this project, eligibility 

systems were developed for II-athletes in table-tennis, swimming and athletics. 

Consequently, these sports were re-included in London 2012 Paralympic Games with 

the participation of 118 II-athletes. 

 

Eligibility systems for II-basketball are under development (Pérez-Tejero, Pinilla and 

Vanlandewijck, 2015; Pinilla et al., 2016) but it is necessary to investigate the impact of 

intellectual impairment on basketball performance (Tweedy and Vanlandewijck, 2011). 

Guidetti et al. (2007) observed that the degree of II (based on IQ test scores) correlated 

positively with the development of four basketball skills: ball handling, reception, 

passing and shooting. According to this study, it seems that II might have a negative 

influence on technical development. A recent study compared the differences to solve 

specific game situations between elite II-players and amateur AB-players. Results 

showed that II-players used more time to decide and to execute each game situation than 
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AB-players and they solved fewer situations successfully. Also, II-players committed 

more rules infractions and used more dribbles (Pinilla et al., 2016). Based on this study, 

II might also influence negatively on decision making capacity or to carry out activities 

related with tactical aspects.  

Pérez-Tejero et al. (2015) analyzed game-related statistics from elite II-basketball 

players during competitions (Ankara World Championships 2013) and results pointed 

out that II-players seemed to present lower shooting efficiency, to make more turnovers 

and less assists compared with AB-players based on the results from other studies in the 

literature. In line with this study, Pinilla, Pérez-Tejero, Van Biesen and Vanlandewijck 

(2015) also found that II-players presented higher performance variability during 

competition, meaning this that performance in this population seemed to be more 

disperse and varied. These studies indicated that II-athletes seemed to present 

limitations to reach performance levels as high as AB-players. However, as these 

authors indicated, it was needed to investigate which components of basketball 

performance are more negatively affected by II. 

Perception of coaches has contributed to better understand the influence of different 

variables on basketball players development: technique, tactic, physical performance 

and psychology during players´ development stage (Nuno, Vaz, Maçãs and Sampaio, 

2009), rules adaptation in kids (Vizcaino, Conde, Sáenz-López and Rebollo, 2013), 

specialization per playing position (Ortega, Salado, Gómez, Palao and Piñar, 2011) and 

the kind of game systems that should be used training young players (Ortega, Salado 

and Sainz de Baranda, 2013). Provided that coaches´ opinion can reveal relevant 

information about the components that might be determinant to perform in basketball, 

also, the opinion from experienced coaches and referees in II-basketball could 

contribute to identify how II affects II-players performing basketball.  



 

126 
 

The aim of this study was to analyze II-basketball coaches and referees´ opinion about 

the impact of intellectual impairment on basketball performance. This study could 

contribute to orientate future research in the development of II-basketball systems 

(Tweedy & Vanlandewijck, 2011) and to re-include this modality in the Paralympic 

program. 

METHOD 

Participants 

The sample was composed of 47 II-basketball coaches and 6 II-basketball referees. 

Coaches were divided into four groups according to the level of competition in which 

they trained: INAS level, competition level, adapted level and ability level. Coaches 

from INAS were from different nationalities while coaches from other groups and 

referees participated in Spanish competitions. Description of the sample (N, age and 

years experience in II-basketball) that participated in this study is presented in table 17. 

 

Table 17.  
Sample description 

 INAS (IN) 
Competition 

(COM) 

Adapted 

(ADP) 

Ability 

(ABL) 

Referees 

(REF) 
Total 

N 7 18 14 8 6 53 

Age 50.1 (10.98) 34.9 (9.86) 33.64 (9) 38.87 (11.8) 30.83 (5.19) 36.72 (10.95) 

Experience  18.2 (14.08) 8.28 (7.86) 7.64 (4.8) 7.12 (7.73) 1.83 (0.75) 8.41 (7.9) 

 

Measure 

An online survey was designed ad hoc to address the aim of the present study. Five-

open questions were included referring to different topics that, based on the existing 

literature, might explain the influence of II on basketball performance: a) principal 

differences between II-players and AB-players (Pérez-Tejero et al; 2015); b) difficulty 

in motor and skills components (Lahtinen, Rintala, & Malin, 2007; Van de Vliet et al; 

2006), c) aspects influenced by IQ level during the game (Van Biesen et al; 2012; 

Pérez-Tejero et al., 2015), d) influence by playing position in the game (Dežman, 
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Trninic, & Didzar, 2001) and e) aspects that can be considered for determinate 

eligibility systems (Franciosi et al; 2012; Pérez-Tejero et al., 2015; Pinilla et al., 2016).  

To guarantee that questions were appropriate to answer the research question, expert 

criteria validation was conducted (De Yébenes, Salvanés, & Ortells, 2009). To do this, 

the last version of the questionnaire was sent independently to 6 basketball experts that 

met all following criteria: to have a PhD related with basketball, to be basketball 

professor at the University with at least five years of experience, to have the national 

basketball coach certificate and to have published articles in journals or books related 

with basketball. Experts were asked to review grammatical questions and the property 

of the 5 open questions. Basketball experts presented 100% agreement for inclusion of 

all open questions with no grammatical changes.  

Procedure 

The survey was administrated the through Surveymonkey on-line application with the 

collaboration of INAS, FEDDI and FBM.  Participants were called by e-mail, who 

participated voluntarily and agreed to use their answers anonymously to address the aim 

of the present study. Data analysis was conducted using Nvivo 10 and according to 

inductive category development suggested by Mayring (2000). The meaning units of the 

answers corresponding to each question were identified, labeled and subsequently first 

sorted into categories in an inductive process by a researcher. Afterwords, this first 

grouping was reviewed by another researcher. In line with recommendations by Miles 

and Huberman (1994) and Patton (2002) most categories were labeled on existing 

theoretical concepts and frameworks. New themes emerged were assigned following 

discussion. Final set of categories was defined by agreement of both researchers. 
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RESULTS 

A total of 377 meaning units were defined and distributed in categories as shown in 

table 18. 

 

Table 18.   
Meaning units and categories per each component or question 

Components Meaning units 
n 

categories 
Categories 

 n %   

C1- Differences between II-

basketball players and AB- 

basketball players 

107 28.4 10 

Cognitive aspects 

Decision making 

Motor and skills components 

IQ level 

Technical skills 

Speed game 

Adaptative behaviour 

Rules understanding 

Emotional components 

Tactical aspects 

     

C2- Difficulty in motor and 

skills components 
84 22.3 5 

Motor and skills components 

IQ level 

Coordination 

Technical skills 

Cognitive aspects 

     

C3- Aspects influenced by level 

of IQ 
57 15.1 7 

Motor and skills components 

Cognitive components 

Rules understanding 

Technical skills 

Tactical aspects 

Decision making 

No differences 

     

C4- Aspects influenced by 

specific position in the game 
31 8.2 5 

No relationship 

Total experience  

Cognitive components 

Motor skills 

Physical aspects 

     

C5- Elegibility system 98 26 8 

Cognitive components 

Disability certificate 

Adaptative behaviour 

Emotional components 

Rules understanding 

Technical skills 

Tactical aspects 

Physical and motor skills 

     

Total 377 100% 35  

 

Related with the differences between II and AB-players, 21 of 53 participants admitted 

that tactics was one of the most differentiating aspects between players (e.g. specific 

positions in the court, change between offensive and defensive role) followed by 
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adaptive behavior (Decision making in new situations. Coach 2). Additionally, coaches 

expressed that emotional components play an important role in II-players due to the 

importance of stress management in critical situations in the game. Technical skills 

were the least relevant aspect coaches´ opinion. Finally, 11 participants explained that 

differences between II-players and AB-players depend on IQ level of II-players 

(Depending on the level of impairment of players, the difference could increase or 

decrease. Coach 16 and 25). 

19 participants did not find any motor difficulty that could affect in basketball skills of 

II-players. On the other hand, the most frequent codes that could explain the difficulty 

in motor skills were technical skills (e.g. ball handing, shot execution and lay-up) 

followed by physical aspects (especially coordination), cognitive aspects and rules 

understanding. Another obtained result was that the differences in motor skills 

depended on IQ level (By motor skills greater level of impairment greater problem in 

learning technical skills and/or physical abilities. Coach 13). 

Regarding the aspects in the game that could be affected by IQ level, 14 participants 

expressed that technical skills (specially shooting efficiency) and tactic aspects were the 

components most negatively influenced by IQ level. Finally, 7 participants believed that 

decision making could be influenced by IQ level. Most of participants believed that 

skills, attributes and knowledge’s level could be influenced by each player’s specific 

position. Moreover 8 participants expressed that physical aspects should be accounted 

to establish the position on the court (Basically the specific position is determined by the 

height. Referee 2). Finally, specific position can be influenced by total experience of II-

players. 
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In figure 19, number of references obtained related with the aspects during the game 

that should distinguish between an eligible or non-eligible II-basketball player are 

presented. It was observed that 17 participants considered that the first step to 

distinguish between an eligible or non-eligible player is to have an IQ certificated 

(Anyone with intellectual impairment can play basketball. Coach 8). Tactical aspects 

were the most referenced in this question, highlighting specific position on the court 

followed by decision making in specific situations and defensive role. Technical skills 

and emotional aspects with 13 references were another term they considered that should 

be taken into account on eligibility systems. With regard to technical skills, participants 

considered shooting skills and ball handling as aspects to consider in eligibility system. 

To tolerate frustration in stressful situations during the game was the aspect most valued 

as emotional component. Another interesting result was that coaches believed that II-

players must understand and apply the rules of basketball (Knowing the rules of 

basketball is fundamental. Coach 23). 

 

Figure 19. Aspects during the game that should distinguish between an eligible or non- 

eligible II basketball player in opinion of coaches 
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DISCUSSION 

This study aimed to analyze II-basketball coaches and referees´ opinion about the 

impact of intellectual impairment on basketball performance. Results from this study 

provided relevant information that could orientate future research in the development of 

II-basketball eligibility systems (Tweedy & Vanlandewijck, 2011).  

One aspect to analyze was the differences between II-players and AB-players. In this 

line, Van Biesen, Mactavish, & Vanlandewijck (2014) demonstrated that II was 

associated with a decrease in tactical proficiency in table-tennis. Moreover, previous 

studies found that the learning process in II-athletes had significantly lower levels 

compared with AB-athletes (Van Biesen at al., 2012). Most of coaches and referees 

considered that tactics following by adaptive behavior were the most differentiating 

aspects between players. A recent study demonstrated that II-basketball players spend 

significantly (p≤0.05) more time to decide and execute a solution to solve a basketball 

game situation than AB-players (Pinilla et al; 2016). Also, II-players made more rule 

infractions, fakes and dribbles than AB-players. In this line a recent study demonstrated 

that 2 points-successful and assists were discriminant variables to success in II and AB 

basketball competitions (Pinilla et al; 2016). Also, steals and offensive rebounds were 

discriminant variables to success only in II-players. The lower shooting efficiency of II-

players suggests possible limitations on decision making capacity or offensive tactics. 

Another interesting result from the present study is stress management. This state of 

stress can be characterized by the decrease on players´ performance (Navarro Barragán, 

Gómez Ruano, Lorenzo, & Jiménez, 2013). 

There is some controversy about motor difficulty of II-players in opinion of coaches and 

it seems that technical skills and physical aspects are associated in this case. Franciosi, 

Guidetti, Gallotta, Emerenziani, & Baldari (2010) showed that there were significant 



 

132 
 

contributions between ball handling and explosive leg power and upper-body muscular 

strength. Forearm and upper-body muscular strength and endurance had a positive 

contribution to passing. Finally, explosive leg power had a positive contribution to 

reception and shooting. 

With regard to aspects influenced by IQ level, coaches agreed that technical skills and 

decision making are relevant. According to Burns (2015), II-players might present 

higher limitations in those activities with higher cognitive demands. That could explain 

the higher performance variability found between II-players at the same competition 

when compared with AB-players (Pinilla et al., 2015). Most of participants considered 

that IQ level of II-players is relevant in performance of basketball and one of the most 

limited aspects. However, several studies indicated that limitations in II-athletes are due 

to perceptual and cognitive skills and not in IQ level (Van Biesen, Verellen, Meyer, & 

Vanlandewijck, 2010). 

Most of the coaches believed that skills, attributes and knowledge’s level could be 

influenced by each player’s specific position. Dežman, Trninic, & Dizdar (2001) 

designed an expert model system to orientate AB-basketball players in particular 

positions and/or roles in the game. Results showed that decision making system can be 

an auxiliary instrument on orienting players to the positions and roles in the game. 

Moreover the authors found difficult to determinate optimal position for forwards, 

shooting guards and power forwards due to versatile of these specific positions. Finally, 

body height was the greatest variable influence on orientation of players to specific 

positions in the game.  

In opinion of coaches and referees, tactical aspects should be considered to distinguish 

between an eligible or non-eligible II basketball. In this sense, Polo, Pinilla, Pérez-
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Tejer, & Vanlandewijck (2014) showed that II-players presented significantly more 

limitations in offensive individual tactics than technical skills and defensive individual 

tactics in opinion of national coaches. Regarding this result it seems that tactical aspects 

could be a performance component to be considered in II-basketball eligibility system. 

Moreover technical skills are another performance component to be considered such 

shooting, ball handling or passing. Franciosi et al. (2012) proposed a basketball 

classification test including in 4 basketball abilities:  ball handling, reception, passing 

and shooting. Results from this research showed that all II-players improved scores 

from the test after a training period of 8 months. The individual level scores also 

showed significant differences between categories from Italian II-basketball competition 

groups. Decision making in specific situations during the game is considered important 

to distinguish between an eligible or non-eligible II-basketball player in opinion of 

coaches and referees. In this line Pinilla et al. (2016) compared AB and II-players to 

capacity to solve eight standardized game situations calculating discriminant function 

and the canonical correlation obtaining. Results showed that 98.6% of players could be 

classified correctly.   

CONCLUSION 

The findings of this study indicated that tactical aspects is one of the most affected 

performance component, also it should to be considered as eligibility criteria. Moreover 

coaches and referees think that IQ certificate is one of the first steps to be considered in 

II-basketball eligibility system. On the other hand, participants consider that technical 

skills are not as affected as tactic aspects or emotional components but could distinguish 

between eligible and non eligible II-basketball player. Coaches and referees’ opinion 

from these findings must be taken into consideration to orientate future research to 

develop evidence-based eligibility systems in this sport.
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5. Individual cognitive abilities are related 

with selected game related statistics in 

basketball players with intellectual 

impairment 
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ABSTRACT 

Basketball, as team sport, presents high demands of cognitive abilities to perform at the 

highest level. Several studies have investigated the relation between cognitive abilities 

and the current performance of basketball players but for elite basketball players with II 

are still known. Therefore, the purpose of this study was to explore the relationship 

between cognitive abilities and II-basketball performance through game-related 

statistics. A sample of 81 elite II-basketball players from 8 different national teams were 

studied (age=26.95±7.25; IQ= 61.34±8.33 and experience of years playing = 

12.04±6.94). Ranking of teams (Team Variable) was calculated based on INAS 

competition ranking scoring system during the last three INAS Basketball World 

Championship (2013 in Turkey, 2015 in Ecuador and 2017 in Italy). According to CHC 

theory and previous studies, a series of five tests were selected: SRT, TOL, CORSI, 

WASIbd and WASImr. To analyze basketball performance, it was selected those game-

related statistics relevant in II-basketball performance based on previous studies: two 

points shot score, total shots, offensive rebounds, turnovers, assists and steals. Game 

related-statistics variables were normalized to a game time of 40 minutes. Results 

showed significant differences between teams and game-related statistics (offensive 

rebounds, assists and steals) and also in cognitive abilities (SRT, CORSI, WASIbd and 

WASImr) (p≤0.05). On the other hand, Varimax rotation analysis showed that Team 

variable correlated negatively with CORSI (-.430), WASIbd (-.529) and WASImr (-

.483) and positively with SRT (.236). Assists variable showed correlations with 

WASIbd (.462), CORSI (.385), Team variable (-.491) and TOL (.266). Finally, adjusted 

generalized lineal model showed as significant model for assists variable (Ratio Chi-

Square = 40.55; p=.00) being WASIbd, WASImr and Team Variable as significant 

predictors for this model.  
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These results indicated that Team variable and assists have strong relation with 

cognitive abilities being featured findings and suggest continuing study the relation 

between performance and cognitive abilities based on specific test. 
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INTRODUCTION.  

Basketball, as team sport, is a cooperation and opposition game, in which the motor 

actions are the result of  the implementation of mental processes involving cognitive 

abilities such as perceptual speed and decision-making capacity (Águila & Casimiro, 

2001). Moreover, basketball involves decision making in a constantly and rapidly 

changing environment, with interactions between teammates and opponents (Wright, 

McNeill, Fry, & Wang, 2005). Due to the complex nature of basketball, cognitive 

abilities play an important role to perform at the highest level in this sport.  

 

In this regard, the CHC theory is widely regarded as the most influential theory of 

human intelligence and cognitive abilities (Schneider & McGrew, 2012). CHC theory, 

composed by 10 broad cognitive abilities, is accepted by researchers interested in 

intelligence as a common nomenclature and theoretical framework for examining 

various aspects of human cognitive abilities (Van Biesen, Mactavish, McCulloch, 

Lenaerts, & Vanlandewijck, 2016). According to CHC, Van Biesen, Mactavish, 

Kerremans, & Vanlandewijck (2016) identified five key cognitive abilities directly 

related with sport proficiency ranging from Gt and Gs to Gf  and Gv. 

On the other hand, EF are used to define the ability to represent higher-order operations 

necessary for problem-solving and adaptation (Culbertson & Zillmer, 1998), 

specifically in non-routine situations (Friedman, Miyake, Corley, Young, Defries, & 

John K, 2006). Moreover, EF involves other cognition measures relevant to performed 

in sports like visuospatial perception (Furley & Memmert, 2010), inhibition behavior, 

attention and working memory (Vestberg et al; 2017). Some previous studies have 

focused in EF to predict success and detect talent players in soccer; in this line, 

Vestberg, Gustafson, Maurex, Ingvar & Petrovic (2012) found that high division soccer 

players had significant better results that lower division players in EF. Moreover, 
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creativity/planning aspects tested by design fluency, predicted future success measured 

by goals and assists variables. In this line, another study compared EF between highly 

talented soccer players and amateur youth soccer players (Verburgh, Scherder, Van 

Lange, & Oosterlaan, 2014), and results indicated that motor inhibition, reaction time 

and alerting attention could accurately differentiate both groups, showing 89% correctly 

classified. Moreover, no differences between groups were found for visuospatial 

working memory, orienting attention and executive attention variables. These findings 

strongly suggest that EF can predict success of ball sport players and  support the 

importance of cognitive abilities in team sports performance.  

Specifically in basketball, several authors studied the influence of cognitive abilities on 

success of basketball players. Karalejic & Jakovljevic (2008) analysed the influence of 

success (based on expert criterial) on cognitive abilities. Results indicated that 

perceptive analysis, logical conclusions and general intelligence were the variables that 

best discriminated between groups of basketball players. In this line, Karalekic, 

Jakovljevic, & Mandic (2009) evaluated the relationship between cognitive abilities 

(general intelligence, perceptual identification, perceptual analysis, logical conclusion 

and visual spatialization) and basketball skills (shooting, passing, dribbling, playing 

without a ball in attack and defense play) in a group of junior basketball players. 

Canonical analysis indicated that cognitive abilities (perceptual identification, 

perceptual analysis and logical conclusion and visual spatialization) and basketball 

skills (dribbling, passing and shooting) were related, showing canonical correlation 

coefficient of R =.727. 

On the other hand, several studies assessed the influence of cognitive abilities in 

athletes with II. Van Biesen et al. (2016) found that 18% of the variance in tactical 

proficiency was attributed to spatial visualization and simple reaction time in II-table 
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tennis players. In this line, greater increase in reaction time was related with an increase 

of cognitive load in II-athletes when compared with non II-athletes (Van Biesen, 

McCulloch, Janssens, & Vanlandewijck; 2017). Moreover, II-athletes scored 

significantly lower than their counterparts without impairment on reaction and decision 

speed, selective attention, processing speed, executive functioning, fluid reasoning and 

visual processing (Van Biesen et al, 2016). These findings confirm the negative 

influence of II on cognitive abilities focused in sport proficiency in comparison to AB-

athletes.  

However, at the moment and in our knowledge, the relationship between cognitive 

abilities and basketball performance in players with II has not been studied; therefore 

the present paper specifically considers the possible relationship between cognitive 

abilities and basketball performance measured through basketball game-related statistics 

in this population. Our hypothesis is that cognitive abilities would be significant 

predictors of the variance in basketball game-related statistics among players with II. 

METHOD 

Sample 

Incidental sample was selected from three different II-Basketball World Championships 

(Turkey, 2013; Ecuador, 2015 and Italy, 2017) organized by INAS. Participants met the 

criteria from the AAIDD for diagnosis of ID: significant limitations in intellectual 

functioning (IQ ≤ 75) and adaptive behaviour manifested before the age of 18 (AAIDD, 

2010). A total of 102 II-basketball players from eight different countries and teams 

participated in the competition, but only players who played more than 10 minutes per 

game were included in this study, for being considered those who significant 

contributed to the competition outcome (Gómez & Lorenzo, 2007). Moreover, many 

players competed in more than one competition, some of them in the three, but for study 



 

142 
 

purposes and in order to avoid learning effect along the tests performed only first 

participation in a given test was selected; so finally, 81 II-basketball players were 

selected for study purposes (age=26.95±7.25; IQ=61.34±8.33 and experience of years 

playing=12.04±6.94). Ranking of teams was calculated based on INAS competition 

ranking scoring system (gold medal=50 points, silver medal=40 points, bronze medal= 

30 points, 4
th

 position=15 points, 5
th

 position=14 points and successively). The total 

sum of each team in the three competitions determined the ranking of this study. 

Measures  

a) Cognitive abilities measures 

According to Van Biesen et al. (2016) and based on the CHC theory (McGrew, 2009), a 

series of five tests were selected. Detailed explanation of tests procedures and 

psychometric properties were provided by Van Biesen et al. (2016):  

 Reaction and decision speed: To measure reaction and decision speed, SRT test 

was used. SRT test consisted in react as quickly as possible to a fixed visual 

stimulus. It was recorded mean time in ms.  

 Executive functioning: This cognition variable was assessed by an adaption of 

TOL test. The number of correct items with a maximal of 18 items calculates, 

composed the final score of participant.  

 Visual memory span: The visual memory span was measured using an adapted 

version of CORSI (Corsi, 1972).  The final score of participant is calculated by 

the best average score of five subsequent trials. 

 Fluid Reasoning and Visual Processing: Both cognition abilities are assessed by 

non-computerized WASI test differentiating WASIbd and WASImr. For both 

tests, number of corrects items were recorded, being 35 maximal score. 
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b) Game related statistics 

Based on previous studies, those game-related statistics relevant in II-basketball 

performance were selected being two points shot score (2PS), total shots (TotalS), 

offensive rebounds (OR) and turnovers (TO), as variables significantly different 

between II and AB-basketball players (Pinilla, Pérez-Tejero, Van Biesen, & 

Vanlandewijck, 2016)  and assists (AS) and steals (ST), as variables that best 

discriminate between winning and losing II-teams (Pérez-Tejero, Pinilla, & 

Vanlandewijck, 2015). Moreover, it was recorded Team variable following the 

INAS´ranking process.  All statistical variables were normalized to a game time of 40 

minutes (Vanlandewijck et al., 2004) to reduce data contamination generated from 

differences in time played per player. Definitions are according to the basketball 

statistics manual of FIBA (FIBA, 2005).  

Statistical Analysis 

Kolmogorov-Smirnov test was used to test distributions for normality. Descriptive 

statistics (mean and standard deviation) was computed for all variables, also distributed 

by teams. Kruskal-Wallis was employed to determine differences in cognitive abilities 

and game-related per players distributed by teams and specific position on the court. 

Varimax rotation with Kaiser normalization was used to transform the components into 

factors that were more clearly interpretable. The strength of the correlation coefficient 

(r) was considered trivial (0.00-0.1), small (0.11–0.3), moderate (0.31–0.5), large (0.51–

0.7), very large (0.71–0.9), and almost perfect (0.91– 1.00) (Hopkins, 2000). Finally, it 

was calculated the generalized linear model with Tweedie distribution per game-related 

variables and adjusted per team as covariables cognitive test. All statistical analyses 
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were performed using IBM SPSS Statistics 25 Inc. (Chicago, IL, USA). Statistical 

significance was set at P<0.05. 

RESULTS 

Tables 19 and 20 present descriptive data of game-related statistics and cognitive 

abilities measures from all sample (mean time of players distributed by teams). OR, AS, 

TO and ST showed significant differences between teams (p≤0.05). Also, for cognitive 

measures, SRT, CORSI, WASIbd and WASImr significant differences between teams 

(p≤0.05) were found.   

Table 19.  

Descriptive data of game-related statistics  
 Game-related statistics 

 2PS TotalS OR
*
 AS

*
 TO

*
 ST 

*
 

Team 1 3.37±2.52 15.33±5.43 2.81±2.23 2.39±1.22 5.16±2.29 1.57±.94 

Team 2 3.37±2.52 15.33±5.43 2.81±2.23 2.39±1.22 5.16±2.29 1.57±.94 

Team 3 5.15±3.08 18.73±10.08 3.77±2.54 2.56±2.24 3.76±2.28 2.42±1.57 

Team 4 2.93±1.58 16.11±5.13 4.26±2.21 1.67±1.14 5.16±2.31 3.43±1.89 

Team 5 2.89±1.92 11.9±6.52 3.3±2.82 2.19±1.69 4.82±2.1 1.65±.52 

Team 6 5.65±3.96 23.28±11.03 3.05±1.37 4.3±1.46 4.92±2.43 5.75±1.7 

Team 7 3.14±2.88 15.25±12.2 3.17±2.32 1.33±1.18 4.54±3.78 2.35±1.86 

Team 8 1.19±.98 12.77±6.26 .74±.64 .41±.47 8.33±5.38 1.84±.96 

* Post hoc Kruskal Wallis analysis (p≤0.05) 

 

Table 20.  

Descriptive data of cognitive abilities measures 

 Cognitive abilities measures 

 SRT* TOL CORSI
*
 WASIbd

*
 WASImr

*
 

Team 1 512.13±205.6 8.8±2.24 4.53±.96 19.8±14.79 13.2±7.2 

Team 2 775.66±867.4 9.37±3.96 5.2±2.61 38.12±25.07 19.75±9.66 

Team 3 426.16±106.4 9.75±2.32 5.24±1.03 23.62±15.95 17.06±7.4 

Team 4 471.57±174.7 8.61±2.18 4.33±.96 21.85±10.59 15.15±5.81 

Team 5 653.37±114.2 9.57±2.15 4.76±1.17 29.86±6.47 16.86±6.01 

Team 6 369.43±63.3 9.43±1.99 5.67±.77 38.14±11.79 19±5.83 

Team 7 490.44±83.34 7.43±2.3 3.96±1.38 5.14±2.03 8.86±6.07 

Team 8 543.06±229.33 7.87±3.52 3.26±1.84 7.75±6.16 7.62±5.29 

* Post hoc Kruskal Wallis analysis (p≤0.05) 

 

On the other hand, using Varimax rotation analysis (Figure 20), Team variable showed 

inverse moderate correlation with CORSI (-.430), WASIbd (-.529) and WASImr (-.483) 

and positive small correlation with SRT (.236); also SRT presented inverse moderate 

correlation with ST (-.322) and negative small correlation with TotalS (-.203). Finally, 
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AS variable showed moderate correlations with WASIbd (.462), with CORSI (.385), 

with Team variable (-.491) and small correlation with TOL (.266). 

 

 

 

 

 

 

 

 

Figure 20. Rotation Method: Varimax with Kaiser normalization. 

Adjusted generalized linear model analysis showed as the best model for AS variable 

(Ratio Chi-Square = 40.55; p=.00). WASIbd, WASImr and Team Variable were 

significant predictors for AS model (table 20).  

Table 21. 

 Significant Generalized Lineal Model 
Dependent Variable Parameter B Std. error Wald Chi-Square Df Sig 

AS SRT -1.25 .00 .001 1 .970 

 TOL .053 .04 1.840 1 .175 

 CORSI .074 .07 .977 1 .323 

 WASIbd* .015 .00 3.87 1 .049 

 WASImr* -.041 .02 5.42 1 .020 

 Team* 1.08-1.99 .42-.52 19.59 7 .007 

*p<.05. 

 

DISCUSSION 

The purpose of the present study was to explore the relationship between cognitive 

abilities and II-basketball performance through game-related statistics, something at the 

moment unknown. Results showed that AS has strong relation with cognitive abilities. 
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On the other hand, the group of pertinence of II-basketball player (Team variable) is 

directly related with AS and CORSI, WASIbd, WASImr and TOL tests.  

Descriptive analysis showed significant differences between teams in game-related 

statistics and cognitive abilities. In this line, Pérez-Tejero et al. (2015) found that 

turnovers, assists, 2-point successful and 2-point shots percentage were variables 

significantly different between winning and losing II-teams. In the present study AS, 

TO and ST report significant differences between players distributed per team. In case 

of TO, worst team (8
th

 position) committed more TO than best teams (2th and 3th 

position) but for AS the final ranking (team quality) did not determinate the difference 

between best and worst teams (4
th

 >1
st
; 6

th
 > 1

st
, 2

nd
, 3th, 4

th
, 5

th
 7

th
 and 8

th
) for this 

game variable. 

Reaction and Decision Speed assessed by SRT showed negative small correlation with 

ST and TotalS (-.203). In this line, Mangine et al. (2014) found significant correlations 

between VST and AS, ST and AS/TO ratio but not with RT test in a sample of 

professional NBA players without II. This could explain that the methodological design 

of RT test may not effectively distinguish between quick reflexes and the anticipatory 

capability of players; in contrast to VST, which assess speed for effective perception 

and processing of visual information sources (Faubert & Sidebottom, 2012). Taking into 

consideration these results, it seems that Reaction and Decision Speed assessed by SRT 

is not as relevant for II-basketball as others sports like for II-table tennis (Van Biesen et 

al; 2016). The lower complexity of reaction time and decision speed (unique stimuli) 

suggest the need for various stimulus or multi-task action test (Faubert & Sidebottom, 

2012). In this line, Van Biesen et al. (2017) suggested that higher cognitive load in 

reaction time test (Choice Reaction Time or Flanker Test) can increase the differences 



 

147 
 

between well-trained athletes with II in compared with their counterparts without 

impairment.  

 

Executive Functioning is recognized as a predictor of success in soccer players 

(Vestberg et al; 2012), but in this investigation there were not significant differences 

between teams. Executive functioning allows athletes to conceptualize change 

(anticipate or look ahead), generating and selecting alternatives and sustain attention 

(Culbertson & Zillmer, 1998), all considered crucial in sport context. Executive 

Functioning requires fast creativity and problem solving ability and, in this line, it 

seems that correlations between this cognitive ability with AS (small and positive) seem 

logical correlations.  

Memory Span assessed by CORSI memory test in our study showed moderate 

correlations with AS variable. Moreover CORSI presented significant differences 

between teams. In sport context, Memory Span indicate for example to follow coach´s 

indications and to follow team´s strategies, especially after a time-out (Gréhaigne & 

Godbout, 1995) and let to control attention focusing on tactical decision making (Furley 

& Memmert, 2012). In our study, coach´s indications and tactical strategies to relate it 

to the game-related statistics did not assess, but results of the present study indicate that 

could be an interesting line to deepen.  

Fluid Reasoning and Visual Processing presented significant correlations with AS 

variable. This cognitive ability assess visuospatial ability, spatial visualization, 

visuomotor coordination, and spatial reasoning (Wechsler, 2011), aspects that play a 

crucial role for a successful execution of an AS during a basketball game. Moreover, 

WASIbd showed significant differences between teams respect the other cognition 
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abilities and could be relevant to predict talent II-basketball players, in a similar way 

like in soccer (Vestberg et al; 2012; Verburgh et al; 2014).  

Finally, AS showed significant contributions for the set of cognitive abilities analysed, 

being WASIbd, CORSI memory and TOL tests that best explain AS variable. In this 

line, AS requires abilities such as anticipation, perception, decision making and 

execution and also with individual and collective tactical offense (García, Ibáñez, De 

Santos, Leite, & Sampaio, 2013; Ibáñez, Sampaio, Feu, Lorenzo, Gómez, & Ortega, 

2008), teamwork (passing) and good decision making to reach the best options to score 

(Ibáñez et al., 2008; Trninic, Dizdar, & Luksic, 2002); cognitive abilities that have a 

strong relation with WASIbd, CORSI memory and TOL tests which seem to be 

negatively influenced by the impact of II (Polo, Pérez-Tejero, Pinilla, & Coterón, 2017). 

On the other hand, AS showed significant differences between II-teams. In this line, AS 

discriminated between successful and unsuccessful II-basketball teams (Pérez-Tejero et 

al; 2015) and also contribute to success in AB-basketball players (Gómez, Lorenzo, 

Sampaio, Ibáñez, & Ortega; 2008). Moreover, AS represents high variability in 

comparison with other game-related statistics; which explain that there are II-players 

who perform much better than the mean in II-basketball (Pinilla et al; 2015). 

CONCLUSION 

This study analyzed the associations between the use of cognitive abilities measures and 

sport performance assessed by game-related statistics in II-basketball players. Results of 

the present study can explain II-basketball performance of the variance provided by 

cognitive measures. Specifically, AS variable explains the set of cognitive measures, 

showing strong correlations with Fluid Reasoning and Visual Processing tests, 

measured by WASIbd and WASImr test.  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Sampaio%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18756894
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ib%C3%A1%C3%B1ez%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=18756894
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ortega%20E%5BAuthor%5D&cauthor=true&cauthor_uid=18756894
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These findings suggest continuing study the relation between performance and 

cognitive abilities based on specific basketball tests, which best could explain this 

association and best discriminate between II-players, giving the possibility in the future 

to establish evidence based criteria for de development of eligibility systems. 
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6. Decision making and game performance of 

elite-basketball players with intellectual 

impairment: a step forward for an evidence-

based eligibility system 
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ABSTRACT 

Decision making is a decisive skill in basketball performance, and therefore important 

to study the process of developing evidence-based systems of classification for athletes 

with II. Several studies have investigated the impact of cognitive ability on basketball 

performance but the exact nature of this relation is not clear yet. Therefore, the purpose 

of this study was to analyse the impact of decision making on II-basketball performance 

through game-related statistics. A sample of 199 elite II-basketball players from 9 

different national teams were studied. Ranking of teams was calculated based on INAS 

ranking during the last three INAS Basketball World Championship (2013 in Turkey, 

2015 in Ecuador and 2017 in Italy). TS-DMT and GST were used to assess decision 

making parameters (mean time and correct decisions). To analyse basketball 

performance, 10 game-related statistics variables were analysed (two points shots score, 

three points shots scored, free throws scored, offensive and defensive rebounds, assists, 

fouls made, turnovers, steals and blocks) and normalized to a game time of 40 minutes. 

Discriminant functions from previous studies between distinguishing between eligible 

II-basketball player (EIIBP) and non- eligible II basketball player (NEIIBP) were used 

obtaining a high classification range between both groups (91.2% for TS-DMT and 

84.1% for GST). Results indicated significant differences between ranking teams on 

some performance variables (two points shots score, fouls made, turnovers, steals and 

blocks; p≤0.05) and on decision making tests (mean time and correct decisions for GST 

and mean time for TS-DMT; p≤0.05). Pearson´s correlations indicated significant 

correlations between GST (mean time) with steals (r= - 0.252; p = 0.006) and blocks (r= 

0.238; p= 0.009). On the other hand, TS-DMT (mean time) correlated significantly with 

3-point score (r= -0.208; p= 0.023), free-throw score (r= -0.196; p= 0.033) and steals 

(r= -0.186; p = 0.042). Based on discriminant functions, 23 II-players for GST (19.33% 
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of the total sample) and 24 II-players for TS-DMT (20.17% of the total sample), 

respectively, were grouped as NEIIBP. These results indicated that there is a 

relationship between decision-making ability and sport performance in II-basketball 

players, being this relevant to take into consideration for further develop of and 

evidence-based classification system in this top-practiced worldwide sport for II 

population. 
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INTRODUCTION 

Basketball is a cooperation and opposition game which motor actions present main 

cognitive abilities that player need possess: observe and analyse, decide and execute 

(Águila & Casimiro, 2001). Moreover, offensive and defensive actions is realized in a 

smaller area and results in the constant need for perceptive processor utilization, which 

is responsible for the observation, perception, anticipation and navigation in dynamic 

situations (Ilić, 2015). It is well known that psychological dimension of basketball 

players are considered a very important factor which influences the successfulness of 

player (Jakovljević, Pajić, & Gardašević, 2015). Success in basketball depend on the 

levels of specific basketball motor abilities, but also of the ability of players to use it 

skilfully during the game called tactical thinking, and it takes to resolve the problems in 

typical and atypical game situations on the basis of cognitive abilities of perception and 

education, and basketball tactical knowledge (Pavlovič, 1977).  

Due to the implication of cognitive process in basketball, several studies have treated to 

relate this dimension with the performance of basketball players. Mangine et al. (2014) 

determined relations between VTS and RT with game related measures of ball control 

in AB-basketball players (steals, assists and turnovers). Results from this study revealed 

strong connections between VTS and all game related measures of ball control, while 

RT was not related to any basketball specific performance measures. Another study, 

examined the influence of cognitive abilities on the shooting efficiency of basketball 

professional players (Jakovljević, Pajić & Gardašević, 2015). Results from this study 

showed a significant influence of perceptive analysis and logical conclusions variables 

on index of efficiency variable. Index of efficiency take part as parameter of situation 

efficiency basketball players which is calculated analysing the total number of 2, 3 and 

free throw scored and missed, assists, total rebounds, blocks, turnovers, steals, the 
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number of personal fouls made by the opponent, personal and technical fouls and the 

total number of games. 

One of the primary areas that athletes with II may struggle with is cognition: it requires 

the interaction between several different abilities such as perception (noticing and 

coordinating motor actions), attending to the right information (attention and focus) and 

the use of memory: storing and retrieving information (Sachdev et al; 2014). In elite II- 

sports, several studies demonstrated the connection between cognition (“cognitive 

abilities”) and sport performance (Van Biesen, Mactavish, Kerremans, & 

Vanlandewijck, 2016; Van Biesen, Mactavish, McCulloch, Lenaerts & Vanlandewijck, 

2016;  Van Biesen, McCulloch, Janssens, & Vanlandewijck, 2017). 

Indeed, cognitive abilities are currently administered as part of the classification process 

for II-athletes who compete in Paralympic Games. IPC and INAS endorsed a new 

classification system for all para-sports included in the Paralympic program to ensure 

equity by minimizing the role that impairment plays on final outcome during 

competition (Tweedy, 2002). In this line, Van Biesen et al. (2016) found that simple 

reaction time was the best predictor and spatial visualization as significant predictor of 

variability in tactical proficiency in elite II-table tennis players showing RT relevant 

information about the study of intelligence. On the other hand, Van Biesen et al. (2017) 

found that greater increase in RT is related with an increase of cognitive load in II-

athletes in compare of athletes without II. It seems that RT tasks that require a higher 

cognitive load, determine higher correlations between IQ and RT measures than RT 

tasks with less cognitive demands. 

In elite II-basketball players, cognitive abilities in comparison with basketball players 

without II have been studied. Decision making capacity was assessed in elite II-
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basketball players (Pinilla, Pérez-Tejero, Van Biesen, Polo, Janssen, & Vanlandewijck, 

in press) through TS-DMT. This test consisted of twenty different basketball game 

situations presented to the player in screen size photographs. For each photograph 

presented, the player tested had to decide if the player in possession of the ball has to 

shoot, to dribble or to pass the ball. On the other hand, Pinilla, Pérez-Tejero, Van 

Biesen, Polo, & Vanlandewijck (in press) assessed the ability of elite II-basketball 

players to recognize and order a GST. In this test, 12 series of photographs containing a 

game situation were sequentially presented to the players. Each situation was split into 4 

to 6 photographs and these pictures were presented in a standardized order to the 

players, who had to put them into the correct order as fast as possible. For both test, data 

were collected by time that players spend to decide to solve the solution (seconds) and 

the appropriateness of the answer (correct/wrong). In both tests was registered the “D 

value” through discriminant function for each test provided. This value represented the 

proximity of the players´ outcomes in each test with the reference values from II or non-

II players determining two groups: EIIBP and NEIIBP. However, for authors’ 

knowledge, the possible relationship between II-basketball players´ basketball 

performance assessed through game statistics and cognitive abilities remain unknown. 

For all of the above mentioned, the purpose of the present study was twofold: a) to 

assess specific cognitive abilities in elite II-basketball players and their actual 

performance trough game-related statistics and b) to analyze the influence of game-

related statistics and specific cognitive abilities depending on team ranking and 

membership group (EIIBP and NEIIBP).  
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METHOD 

Participants 

Data were collected from three different II-Basketball World Championships (Turkey, 

2013; Ecuador, 2015 and Italy, 2017). These competitions were organized by INAS. All 

II-players met the criteria from the AAIDD for diagnosis of ID: significant limitations 

in intellectual functioning (IQ ≤ 75) and adaptive behaviour manifested before the age 

of 18 (AAIDD, 2010). A total of 184 II-players from 9 different countries participated 

in these three competitions, but only players who played more than 10 minutes per 

game were included in this study, for being considered those who significant 

contributed to the competition outcome (Gómez & Lorenzo, 2007). So finally, 119 were 

selected for study purposes (Team 1=18, Team 2=12, Team 3=12, Team 4=18, Team 

5=14, Team 6=10, Team 7=16, Team 8=10 and Team 9=9, total players=119). Ranking 

of teams was calculated based on INAS competition ranking scoring system (gold 

medal=50 points, silver medal=40 points, bronze medal=30 points, 4
th

 position=15 

points, 5
th

 position=14 points and successively). The total sum of each team in the three 

competitions determined the ranking of this study. Finally, many players competed in 

more than one competition, some of them in all of the three, but for study purposes and 

in order to avoid learning effect along the tests performed, only first participation in a 

given test was included in this study.  

Measures  

To assess cognitive abilities of II-basketball players, TS-DMT and GST (Pinilla et al; in 

press) were selected. For both tests, 9 basketball experts (more than 15 years of 

basketball experience) were asked for each photograph presenting a total agreement for 

their inclusion. Moreover, discriminant functions for both test assessed a high 

classification range between II and AB-basketball players (91.2% for TS-DMT and 
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84.1% for GST; Pinilla, 2017). From both tests, meantime, total corrects, “D value” and 

group (EIIBP or NEIIBP) were registered.  

On the other hand, all official statistics from every game of the three indicated 

competitions were recorded. In total, 82 games were studied. The following variables  

were selected as game-related variables, consisted of 13 standard indicators of situation-

related efficiency (performance) in a game of basketball (Trninic, Dizdar, & Luksic, 

2002): two points shots attempted, two points shots score, three points shots attempted, 

three points shots scored, free throws attempted, free throws scored, offensive and 

defensive rebounds, assists, steals, turnovers, blocks and fouls made. All variables were 

recorded per player included in the study, and mean variables in total and per game 

(FIBA, 2005). All statistical variables were normalized to a game time of 40 minutes 

(Vanlandewijck et al., 2004) to reduce data contamination generated from differences in 

time played per player. 

Statistical analysis 

Kolmogorov-Smirnov was employed to check data normality. Descriptive statistics 

(mean and standard deviation) were computed for all variables (both cognitive tests and 

game-related statistics) distributed by teams. To assess the relationships between game-

related statistics and cognitive tests variables, the Pearson’s product-moment correlation 

coefficient (r) was calculated. The strength of the correlation coefficient was considered 

trivial (0.00-0.1), small (0.11–0.3), moderate (0.31–0.5), large (0.51–0.7), very large 

(0.71–0.9), and almost perfect (0.91– 1.00) (Hopkins, 2002). One-way ANOVA and 

post hoc Tukey were employed to assess differences in game-related statistics variables 

and cognitive tests variables between teams. A t-test for independent samples was 

applied to check differences between game-related statistics variables between both 

groups (EIIBP and NEIIBP). All statistical analyses were performed using PASW 
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statistics 20 (SPSS Inc., Chicago, IL, USA), while statistical significance was set at 

P<0.05. 

RESULTS 

Significant correlations between game-related statistics and cognitive abilities test 

variables are showed in table 21. For GST, meantime showed negative small correlation 

with steals (r = -0.252; p = 0.006) and positive small with blocks (r = 0.238; p = 0.009) 

variables. Total items correct showed negative small correlation with fouls variable (r = 

-0.194; p = 0.034). On the other hand, for TS-DMT, meantime showed negative small 

correlation with three points shot score (r = -0.208; p = 0.023), free throw score (r = -

0.196; p = 0.033) and steals (r = -0.186; p = 0.042) variables. For total items correct, 

small negative correlation with turnovers were found (r = -0.194; p = 0.035).  

Table 22. 

 Pearson correlation between game-related statistics and cognitive abilities test 

variables 
  GST TS-DMT 

  Mean Time Total Corrects Mean Time Total Corrects 

Three points shots 

score 

PC   -.208
*
  

Sig.   .023  

Free throws score 
PC   -.196

*
  

Sig.   .033  

Fouls 
PC  -.194

*
   

Sig.  .034   

Turnovers 
PC    -.194

*
 

Sig.    .035 

Steals 
PC -.252

**
  -.186

*
  

Sig. ,006  .042  

Blocks 
PC .238

**
    

Sig. .009    

*   p≤0.05 

** p≤0.01 

 Note: GST = Basketball Game Sequence test TS-DMT = Touch-screen computerized basketball test 

 

Descriptive analysis between game-related statistics/cognitive abilities and teams is 

presented in table 22. Two points shot scored, faults, turnovers, steals and blocks were 

significantly different between teams (p≥0.05). For cognitive abilities, meantime and 

total corrects for both specific tests showed significant differences between teams 

(p≥0.05). 
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Table 23.  
Game related statistics and cognitive abilities per team ranking. Data was collected by mean±SD 

Game related statistics 1 2 3 4 5 6 7 8 9 Sig. Dif. 

2p shots attempted 8.81±5.37 12.22±7 12.01±6.74 13.44±6.39 11±4.92 8.15±5.42 13.21±4.6 9.74±8.44 9.06±4.88  

2p shots score* 3.1±3.05 5.31±3,.5 5.23±2.99 4.71±3.17 2.72±1.7 2.72±2.28 4.77±3.19 2.57±2.58 1.34±1.03 2>9 

3 p shots attempted 2.95±4.19 3.46±3.68 4.65±4.82 3.4±4.93 2.8±1.54 2.82±3.04 1.9±2.97 2.31±4.36 2.89±2.49  

3 p shots score .41±.83 .81±1.28 1.35±1.82 .61±.98 .37±.36 .29±.5 .31±.55 .33±.68 .06±.19  

Free throws attempted 2.86±2.7 3.26±2.49 3.98±2.99 3.25±1.96 4.58±3.28 3.66±3.77 3.77±3.88 2.41±2.5 .68±1.35  

Free throws score 1.24±1.85 1.48±.96 1.99±1.69 1.64±1.18 2.21±1.59 1.16±1.37 1.86±2 1.35±1.5 .39±.78  

Offensive rebound 2.7±2.55 4.53±5.21 3.32±2.18 3.06±2.4 4.06±2.25 2.84±2.53 2.27±1.42 2.96±2.18 .8±.63  

Defensive rebound 6.47±3.44 4.94±3.07 5.64±2.21 5.53±3.19 5.65±3.22 5.08±4.07 5.14±2.5 5.14±3.53 2.95±1.54  

Assists 2.15±1.26 2.84±1.73 2.88±1.6 2.37±2.25 1.55±1.18 2.42±2.76 2.18±2.18 .93±1.16 .51±.52  

Fouls* 3.47±1.95 2.75±1.31 3.9±2.23 3.71±1.8 4.53±3.41 3.54±1.94 3.34±1.77 6.53±3.3 4.07±2.94 9>2,7 

Turnovers* 5.25±2.58 2.25±1.3 3.58±1.58 4.03±2.5 4.9±2.43 4.22±1.89 4.67±2.84 4.14±3.25 7.41±5.75 9>2,3 

Steals* 1.49±1.05 3.28±1.56 4.13±2.33 2.75±1.56 3.6±1.93 1.6±1.19 3.05±2.94 1.89±1.81 1.78±.91 1<5,3; 3>6 

Blocks* 1.03±1.39 .2±.32 .58±.74 .46±.69 .89±.89 .27±.47 .08±.25 .35±.82 .06±.18 1>7 

Test 1           

Mean Time* 50.52±18.33 34.11±10.43 34.15±7.63 33.2±12 38.71±25.05 57.79±27.26 33.87±10.76 48.75±18.19 40.91±16.87 6>2,3,4, 7 

Total Corrects * 7±2.4 8.17±3.27 4±2.59 7.5±3.52 7.07±2.3 7.8±4.39 8.87±2.5 5.8±3.91 2.67±3.43 9<1,2,3,4,5,7; 3<2,7 

Test 2           

Mean Time * 4.46±2.18 3.28±1.52 4.32±1.76 3.09±1.36 3.21±.96 5.17±2.43 4.21±1.38 3.64±1.64 6.8±2.3 9>1,2,3,5,6,7,8 

Total Corrects* 16±2.68 16.25±3.08 13.67±4.7 17±2.22 15±2.83 16.4±2.37 16.31±1.4 15.3±2.21 10.78±4.99  

* significant differences (p≤0.05) 

Note: Test 1 = Basketball game sequence test and Test 2= Touch-screen computerized basketball test 
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Table 23 shows the total number of II- players classified as EIIBP and NEIIBP player 

for each specific test grouped by team ranking. A total of 23 II-players for GST and 24 

II-players for TS-DMT were classified as NEIIBP. 

Table 24.  

Classification of II-players per team and per specific test 
 GST TS-DMT 

National 

team 
NEIIBP EIIBP NEIIBP EIIBP 

1 1 17 2 16 

2 6 6 5 7 

3 0 12 0 12 

4 6 12 7 11 

5 3 11 1 13 

6 1 9 3 7 

7 5 11 1 15 

8 0 10 5 5 

9 1 8 0 9 

Total 23 96 24 95 

 

For GST, a t-test for independent samples revealed significant differences between both 

EIIBP and NEIIBP groups for assists and fouls variables (p≤0.05). NEIIBP performed 

more assists and committed less fouls respect EIIBP (Table 24). On the other hand, for 

both cognitive abilities test, EIIBP group spent more time to solve all items and 

resolved less correct items respect NEIIBP, but no significant differences were found. 

Table 25.  
Game-related statistics and cognitive abilities test variables between membership group (non-

eligible II-basketball player: NEIIBP and eligible II-basketball player: EIIBP) 

 Basketball game sequence test Touch-screen computerized basketball test  

 NEIIBP (n=23) EIIBP (n=96) NEIIBP (n=24) EIIBP (n=95) Sig. Dif. 

2p shots attempted 12.4±5.76 10.75±6.16 12±6.38 10.83±6.03  

2p shots score 4.6±3.02 3.56±2.97 4.14±2.92 3.65±3.01  

3 p shots attempted 3.±3.08 2.97±3.74 3.65±3.83 2.85±3.72  

3 p shots score .7±1 .47±.96 .7±.82 .47±.99  

Free throws attempted 3.59±3.31 3.18±2.95 3.56±3.11 3.19±2.92  

Free throws score 1.94±2.02 1.44±1.55 1.94±1.89 1.44±1.45  

Offensive rebound 2.91±2.06 3.01±2.7 2.97±2.4 3±2.78  

Defensive rebound 5.96±2.94 5.17±3.08 4.86±2.92 5.44±3.13  

Assists* 2.92±2.31 1.85±1.85 2.15±2.19 2.03±1.77 NEIIBP1>EIIBP1 

Fouls* 3.66±1.45 3.95±2.42 4.08±2.61 3.85±2.39 NEIIBPP1<EIIBP1 

Turnovers 3.86±2.53 4.6±2.94 3.5±2.14 4.69±3.07  

Steals 3.04±1.88 2.56±1.99 2.92±1.77 2.59±2.05  

Blocks .33±.64 .51±.83 .39±.67 .5±.87  

Mean Time 28.56±9.77 43.61±18.83 2.51±1.02 4.51±4.51  

Total Corrects 9.56±2.57 6.12±3.36 16.92±1.89 15.07±15.07  

* p≤0.05 

Note:  NEIIBP1 and EIIBP1 = Basketball game sequence test 
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DISCUSION 

The purpose of the present study was to assess cognitive abilities in elite II-basketball 

players and their actual performance through game-related statistics: at the moment, a 

novel topic in the II basketball field. Results showed significant correlations in GST 

performances with assists, steals, blocks and fouls during games; also TS-DMT 

presented significant correlations with three points shot score, free throws score, 

turnovers and steals during competition. Variables of the game, like assists, steals, 

blocks and fouls, require the capacity to recognize the sequence of actions and also the 

needing to understand the situation and anticipate future movements (Lorenzo et al., 

2010), cognitive abilities that are performed by both test. Related to TS-DMT, similar 

results were found in basketball players without II (Jakovljević et al., 2015). These 

authors showed correlations between visual spatialization and efficiency of field shots 

showing. Precision of a shot in basketball not only is influenced by cognitive factors. 

This skills depend on a proper technique of shooting, the constitution of players, their 

physical abilities and psychological characteristics (Karalejic & Jakovljevic, 2008).  

In this line, Mangine et al. (2014) found that VTS was more likely related to basketball 

players´ ability to see and respond various stimuli on the court related to basketball ball 

control measures (assists, steals and turnovers). Basketball, as team sport, value 

effective ball control, which essentially depends on the speed in which players can 

integrate and process multiple information sources (Faubert & Sidebottom, 2012). 

Positive game-related statistics (assists and steals), would indicate the player´s ability to 

observe and correctly respond to various stimuli occurring simultaneously on the court, 

whereas negative game-related statistics (turnovers) may indicate an environmental an 

incorrect response that results in the loss of ball control (Mangine et al; 2014).   In TS-

DMT test, players must observe multiple stimuli (shot clock, distance of the basket, 
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positions of offensive and defensive players …) to decide as fast as possible (reaction 

time). In this line it seems logical the relation between both variables of the test: mean 

time (negative relation with steals) and total corrects (negative relation with turnovers). 

In case of GST, players must to order sequentially a sequence of the game which 

cognitive abilities like spatial visualization and executive functions are needed to 

respond correctly and are not as important reaction time like TS-DMT. In this line, in 

the present study is found significant correlations between GST and game-related 

statistics (steals, blocks and fouls) which are not important reaction time ability as 

others cognitive abilities.  

One-way ANOVA and post hoc Tukey showed significant differences between teams 

distributed by ranking and game-related statistics in two points shot score, fouls made, 

turnovers, steals and blocks: these variables were significant different in favor of first 

ranking teams in compare to the other teams (lasts in the ranking). In this line, Pérez-

Tejero, Pinilla, & Vanlandewijck (2015) found significant differences between winning 

and losing II-basketball teams in steals, assists, two points shot score and two points 

shot percentage showing quite different patterns in comparison with studies in AB-

basketball players (Lorenzo, Gómez, Ortega, Ibáñez, & Sampaio, 2010). On the other 

hand, Pinilla, Pérez-Tejero, Van Biesen, & Vanlandewijck (2016) determined that two-

point successful, assists, steals and offensive rebounds contribute to success in high-

level II-basketball competitions.  

The comparison between cognitive abilities test variables per teams ranking, one-way 

ANOVA and post hoc Tukey showed more significant differences in compare to game-

related statistics. In this line, it seems that the role of cognition in II-players present 

large differences between teams, more than the differences provided by game-related 

statistics. Teams with more players classified as NEIIBP spent less time to resolve both 
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specific test and resolved more items in compared to teams with less players classified 

as NEIIBP. In this line, the comparison between elite II-basketball players and control 

group of basketball players without II for both test, showed that elite II-players decided 

significantly slower and less accurate than their counterparts (Pinilla et al; in press). 

Also, their current teams ranking is showed independent of the number of players 

classified as NEIIBP. These result indicate that the ranking performance (INAS 

ranking) is different than cognitive classification (specific test).  

In relation with the number players classified as EIIBP and NEIIBP, it seems that both 

cognitive abilities test discriminant equally between both groups. Regarding the 

comparison between game-related statistics and groups, it is observed that all variables 

are in favour of NEIIBP group but only with significant differences in assists and fouls 

variables for GST. Regarding this finding, it seems that tactical components of II-

players play an important role in this modality. In this line, in opinion of II-basketball 

coaches and referees, indicated that individual and collective tactical offense are those 

components of basketball performance in which II-players presented higher limitations 

(Pérez Tejero, Polo, Pinilla Arbex, & Coterón, 2017); instead of others studies in 

basketball players without II that took main consideration the efficiency of shot to 

evaluate their cognitive abilities (Karalejic & Jakovljevic, 2008; Jakovljević et al; 

2015). Moreover, II-basketball coaches and referees indicated that tactical aspects 

should discriminate between EIIBP and NEIIBP followed by technical skills, emotional 

aspects and cognitive aspects (Polo, Pérez Tejero, Pinilla, & Coterón, 2017). 

GST and TS-DMT offers new possibilities to analyse how basketball players different 

basketball activities which higher demands of cognitive abilities could be applicable in 

a large range of population. Also, these tools can have reliable and effective 

applications on eligibility in II-basketball. In addition, the development of evidence-
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based eligibility systems in II-basketball can ensure that the impact of impairment is 

minimized and sporting excellence determines which team is ultimately victorious (IPC, 

2015, p.3).  

CONCLUSION 

The present study evidenced significant differences between teams and game-related 

statistics and cognitive abilities. On the other hand, results showed correlations between 

both cognitive abilities test and game-related statistics. It is necessary to continue 

studying from this research line to evaluate cognitive demands and performance in this 

specific population, necessary to re-include this modality as Paralympic sport 
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7.1. Summary of the present findings and conclusions 

The purpose of the present research work was to investigate the influence of II in 

basketball through the analysis of cognitive abilities and current performance of the 

players. To address this aim, the present dissertation was divided into different studies 

based on three main hypotheses: 

a) Coaches and referees in II-basketball could provide relevant information about 

the impact of intellectual impairment on basketball performance in specific 

skills (Chapter 4). 

b) Cognitive abilities would be significant predictors of the variance in basketball 

game-related statistics among II-players (Chapter 5). 

c) Specific cognitive abilities in elite II-basketball players could have relationship 

with performance through game-related statistics (Chapter 6). 

These studies were sequentially ordered to know the influence of cognitive abilities in 

II-basketball players. Firstly, we wanted to know the impact of II in fundamental 

basketball activities through the opinion of their coaches and referees by a quantitative 

(Study 1) and qualitative (Study 2) method (Chapter 4). These results provided a 

general representation of the main limitations that II-basketball players can present on 

the court. Secondly, general cognitive abilities according to Van Biesen et al. (2016) 

and based on the CHC´ Theory (McGrew, 2009) was used to perform the relationship 

with game-performance trough game-related statistics (Study 3) (Chapter 5). Lastly, 

specific cognitive abilities in basketball and design specifically for II-basketball were 

assessed along with game-related statistics (Study 4) (Chapter 6). 

The relationship between the different studies were carried out in this research work 

through eligibility process for II-sports (see figure 18) being performance the Step 2 
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“Generic Sport Intelligence”, Step 3 “Sport Specific Intelligence” and Step 4 “Game 

Observation”. Then, every established hypothesis will be discussed and framed into the 

general aim of this PhD dissertation. 

Hypothesis 1. Coaches and referees in II-basketball could provide relevant 

information about the impact of intellectual impairment on basketball 

performance in specific skills (Chapters 4.1 and 4.2) 

The first study (Chapter 4.1) revealed that II-basketball players present limitations to 

carry out the 92.68% of the activities from the questionnaire, expressed by coaches and 

referees. Also, mean values of offensive individual tactics were significantly higher than 

technical skills and defensive individual tactics. In addition, these opinions seem to be 

consistent throughout the different sub-samples in this study (referees and coaches per 

level of competition) independently to their experience, because no differences were 

found between any of the sub-groups. 

In previous studies, offensive individual tactics shows as relevant to perform in 

basketball and requires players read and to decide fast during the game (Araujo & 

Esteves, 2009); actions that II-athletes might present higher limitations due to higher 

cognitive demand (Burns, 2015). Also, II-basketball players can make decisions as 

accurate as basketball players without II; however, II-players require more time to take 

the decision (Pinilla et al; 2016). In this line, it seems that processing speed ability 

might be negatively influenced by II and could generate negative consequences on 

players ‘capacity to carry out fundamental activities related with offensive individual 

tactics. Another interesting finding is that coaches and referees consider that technical 

skills can be somewhat difficult but not as much as tactical components. Conversely, 

technical skills development maintain a significant relationship with IQ score of II-
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basketball players (Franciosi et al; 2012) and also, it is considered as classification 

criterial in II-Italian Basketball (Baldari et al; 2009) regardless of the tactical 

components and cognitive abilities that are presented as higher limitations. Finally, 

coaches and referees present a high agreement with the affirmation that II-basketball 

players with higher cognitive abilities obtain better game-related statistic. This fact 

seems to confirm that cognitive abilities are relevant to perform in basketball; aspects 

that are assessed in the following studies (Chapters 5 and 6).  

Second study (Chapter 4.2) indicated that tactical aspects are the components in which 

II-players present more limitations and should discriminate between eligible and no 

eligible players, followed by technical skills and emotional aspects, in opinion of 

coaches and referees. In this line, it seems that tactical capacity as learning process (Van 

Biesen at al. 2012) or decision making process (Pinilla et al; 2016) show higher 

limitations in II-athletes in compare to their counterparts without II. This result confirm 

that in II- basketball eligibility process must take into consideration tactical aspects 

(aspects with more limitations in opinion of coaches and referees in Study 1, following 

by technical and emotional aspects). 

On the other hand, coaches and referees showed some controversy about motor 

difficulty of II-basketball players and it seems that technical skills and physical aspects 

are associated in this case. Similar affirmation was found showing significant 

contributions between ball handling and explosive leg power/upper-body muscular 

strength. Also, passing shows positive contribution with forearm and upper-body 

muscular strength or explosive leg power with reception and shooting in II-basketball 

players (Guidetti et al; 2010). 
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Technical skills and decision making can be influenced by IQ level of II-basketball 

players in opinion of coaches and referees; however several studies indicate that 

limitations in II-athletes are due to perceptual and cognitive skills and not in IQ level 

(Van Biesen et al; 2010); also these differences in limitations can present due to 

activities with higher cognitive demands and not by IQ level (Burns, 2015).  

To summarize Study 1 and 2, coaches and referees consider that technical skills or 

emotional components are not affected as tactical aspects but could distinguish between 

eligible and no eligible II-basketball players in eligibility process.  

Hypothesis 2. Cognitive abilities would be significant predictors of the variance in 

basketball game-related statistics among II-players (Chapter 5) 

Following the eligibility process in II-sports, Study 3 (Chapter 5) showed that assists (as 

sport specific basketball performance variable) has strong relation with cognitive 

abilities (Ratio Chi-Square = 40.55; p=.00) assessed by General Sport Intelligence (Van 

Biesen, 2014), being Fluid Reasoning and Visual Processing significant predictors for 

Assists.  

Descriptive analysis showed significant differences between teams in assists, offensive 

rebounds, turnovers and steals; also in SRT (reaction and decision speed), CORSI 

(visual memory span), WASIbd (fluid reasoning) and WASImr (visual processing) 

(p≤0,05).  On the other hand, the group of pertinence of II-basketball player (team 

variable) was negatively related with CORSI (-.430), WASIbd (-.529) and WASImr (-

.483). SRT presented inverse moderate correlation with steals (-.322) and negative 

small correlation with total shots (-.203). Finally, assists variable showed moderate 

correlations with WASIbd (.462), CORSI (.385) and small correlation with TOL (.266). 
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Reaction and Decision Speed seems to be as not important cognitive ability as others in 

II-basketball performance; and may be due to the nature of basketball in compared to 

other sports such as table tennis that seems to be relevant for II-athletes (Van Biesen et 

al; 2016). In this line, Reaction and Decision Speed assessed in our study by SRT 

present lower complexity (unique stimuli to focus) than others test that present various 

stimulus or multi-task action test such CRT or FRT (Van Biesen et al; 2017) or VTS 

(Mangine et al; 2014). 

On the other hand, it is surprising that Executive Functioning is not presented as 

relevant predictor of II-performance in our study. Other studies, confirm that this 

cognitive ability is recognized as potential variable to predict success in soccer players 

(Vestberg et al; 2012; Verburgh et al; 2014). Moreover, Executive Functioning involves 

others cognitive abilities such like visuospatial perception (Furley et al; 2010), 

inhibition behavior, attention and working memory (Vestberg et al; 2017); cognitive 

abilities which are assessed in our study independently and seems to be relevance in II-

basketball performance assessed separately.  

Memory Span shows moderate correlation with Assists variable which could indicate 

logical relationship due to Memory Span indicates follow coach´s indications and to 

follow team´s strategies (Gréhaigne & Godbout, 1995). Moreover, this cognitive ability 

let to control attention focusing on tactical decision making (Furley et al; 2012) which 

seems be influenced negatively by II (Pinilla et al; 2016) but in our study Memory Span 

is not presented as relevant cognitive ability for basketball performance.  

Fluid Reasoning and Visual Processing which assess visuospatial ability, spatial 

visualization, visuomotor coordination, and spatial reasoning (Wechsler, 2011), present 

the stronger correlations with Assists variable and is shown as significant predictors for 
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this game-related statistic variable. Moreover, Fluid Reasoning and Visual Processing 

more significant differences between teams in compare to others cognitive abilities 

assessed which indicate that Fluid Reasoning and Visual Processing could be relevant to 

predict talent II-basketball players, in a similar way as Executive Functioning for soccer 

(Verburgh et al; 2014; Vestberg et al; 2012). 

Finally, assists is presented as the game-related statistic variable with more relationship 

with cognitive abilities assessed in this study. Assists requires abilities such as 

anticipation, perception, decision making and execution and also with individual and 

collective tactical offense (Ibáñez et al; 2013), cognitive abilities that are directly 

relationate with test battery used in our study and present more limitations in opinion of 

II-basketball coaches and referees (Study 1 and 2). Also, assists show significant 

differences between teams distributed by current ranking competition which explain that 

best teams perform more assists than worst. In this line, assists show quite relevant in II-

basketball players which explain that this variable discriminate between II-basketball 

and their counterparts (Pinilla et al; 2017), discriminate between winning and losing II- 

teams (Perez-Tejero et al; 2015) and present higher variability between II-players in 

compare to other game-related statistics (Pinilla et al; 2015). 

Hypothesis 3. Specific cognitive abilities in elite II-basketball players could have 

relationship with performance through game-related statistics (Chapter 6) 

This study close the connection in II-eligibility process between game observation (Step 

4) and “Sport Specific Intelligence (Step 3) (see figure 18). In this line, in Study 4 was 

assesed the relation between specific cognitive abilities (GST = Game Sequence Test 

and TS-DMT = Touch Screen-Decision Making Test) with game-related statistics in II-

basketball players. 
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Results showed significant correlations between game-related statistics and cognitive 

abilities. For GST, mean time showed negative correlation with steals (r = -0.252; p = 

0.006) and positive with blocks (r = 0.238; p = 0.009). Total items corrects for this test 

showed negative correlation with fouls (r = -0.194; p = 0.034). On the other hand, for 

TS-DMT, meantime showed negative correlations with three points shot score (r = -

0.208; p = 0.023), free throw score (r = -0.196; p = 0.033) and steals (r = -0.186; p = 

0.042). Finally, total items corrects showed negative correlations with turnovers (r = -

0.194; p = 0.035). 

For both test it seems that time variable is relevant to basketball performance but results 

present different correlations between both tests. In case of GST, time variable is 

manifested in terms to recognize a situation and to carry out an action (Berry, 

Abernethy, & Côté, 2008). Also, to recognize the sequence actions is needed to 

understand the situation and anticipate future movements (Lorenzo et al., 2010). In this 

line, it seems that game-related statistics identified for GST present more tactical 

components instead of technical aspects and also, as previous studies identified (Study 1 

and Study 2), II-basketball players present more limitations on tactics in opinion of II-

coaches and referees. Moreover, these variables of the game present differences 

between II and non-II basketball players during competition (Pérez-Tejero et al., 2015; 

Pinilla et al., 2015). In case of TS-DMT the time to decide is shorter than GST, being a 

relevant factor in decision making in basketball (Araujo et al; 2006). For this test, II-

players must to respond as fast as possible observing multiple stimuli of each picture 

and it seems logical correlations between mean time of this test with steals (more time 

spent to decide, less steals made on the court) and total correct of this test with 

turnovers (more effective in the test, less turnovers on the court). In this line, it seems 

that steals (positive game-related statistic) and turnovers (negative game-related 
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statistic) present higher relations with reaction time than others variables of the game 

(Mangine et al; 2014).    

The differences between teams (classified based on INAS´ ranking) and game related 

statistics showed significant differences in two points shot score, fouls made, turnovers, 

steals and blocks; variables which are in favor of best teams based on INAS´ ranking. 

Similar results were found in previous studies showing significant differences in steals, 

assists, two points shot score and two points shot percentage between winning and 

losing II-basketball teams. Aversely, the differences between teams and cognitive 

abilities did not show that best teams (based on INAS´ ranking) performed better than 

worst teams which could explain that INAS´ ranking is based on results on II-

competitions and play a different role in compared to cognitive results of both test.  

Finally, the number of players classified as EIIBP and NEIIBP based on discriminant 

functions (Pinilla, 2017) indicates that tests discriminate equally between groups. Also, 

assists and fouls showed significant differences between both group which could 

corroborate that tactical component play an important role in II-basketball; even tactical 

aspects are presented as the biggest limitations in II-basketball players and should be 

taken into consideration in II-eligibility process in opinion of II-coaches and referees 

(Polo et al; 2017; Pérez-Tejero et al; 2017) 

To summarize the results of Study 3 and Study 4, table 25 is showed the significant 

correlations between cognitive abilities and game-related statistics in II-basketball 

players.  
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Table 26.  
Significant correlations between cognitive abilities and game-related statistics 

 Cognitive abilities measures (CHC´theory) GST TS-DMT 

Performance SRT TOL CORSI WASIbd WASImr Mt Tc Mt Tc 

3pScore        *(-)  

FtScore        *(-)  

TotalS *(-)         

AS  *(+) **(+) **(+)      

TO         *(-) 

FO       *(-)   

ST **(-)     *(-)  *(-)  

BL      *(+)    

Team *(+)  **(-) **(-) **(-)     

Note 1. *small correlation; ** moderate correlation; (-) inverse correlation; (+) positive correlation 

Note 2. Performance: 3pScore = 3 three points shots score, FScore = Free throw Score, AS=assists, TO= 

turnovers, FO = fouls, ST = steals, BL = Blocks and Team = based on INAS´ ranking 

Note 3. Cognitive abilities measures (CHC´theory): SRT = Simple Reaction Time, TOL = Tower of 

London, CORSI = CORSI memory span, WASbd = WASI Block Design and WASImr = WASI Matrix 

Reasoning.  

Note 4. GST = Game Sequence Test and TS-DMT = Touch-Screen Decision Making test, Mt = Mean 

time and Tc = Total corrects 

 

7.2 Methodological considerations 

Due to the lack of scientific literature in the field of II-basketball, we first wanted to 

make an approach to the specific context studying the limitations presented by II-

basketball players through the opinion of people who work with them day by day: 

coaches and referees.  

The design an “ad hoc” Likert-scale questionnaire (Study 1; Chapter 4.1) made us a 

review of the literature in conventional and II- basketball to detect the most relevant 

aspects during a game. Each item made in the questionnaire was based on previous 

studies and considerations by the experts who validated the questionnaire. Once all 

items were made, we could detect the possible classification of them in different 

dimensions in order to facilitate their statistical analysis and interpretation of the results: 

technical skills, motor and skills components, offensive individual tactics, offensive 

collective tactics, defensive individual tactics and contextual components. Initially, the 

questionnaire was elaborated in Spanish language in order answer by Spanish´s coaches 

and referees that compete in national competitions organized by FEDDI. Given the need 



 

180 
 

and the opportunity offered to us in the collaboration at international level through 

INAS Global Games Championship, the questionnaire was translated into English 

language. Finally, based on previous studies, it was decided to use a 7-point Likert scale 

due to the higher variability and higher overall reliability found using this scale instead 

a 5-point scale. 

The qualitative part of the questionnaire (Study 2; Chapter 4.2) was given us relevant 

information that could not give by the quantitative part about the impact of II in 

basketball players. Similar design was used to elaborate the five open questions, based 

on previous studies found in conventional and II-basketball literature. The statistical 

analysis used trough Nvivo 10 software, was elaborated following the recommendations 

of Mayring (2000), and was carried out by two researchers to determinate the main 

categories found in the answers.   

Both studies showed that, despite the use of different methodology (quantitative and 

qualitative methods), we can provide relevant information to guide future research in 

the development of II-basketball eligibility systems (Tweedy & Vanlandewijck, 2011). 

Once we detected the main limitations during the game of II-basketball players and, 

following the II-eligibility system, we wanted to compare “Generic sports Intelligence” 

(Step 2) with the observation of the game (Step 4) through game-related statistics during 

competition. The test battery compromises relevant cognitive and metacognitive factors 

in sport context. The validation of the tests used was carried out through a pilot test in 

which 300 athletes were performed during the INAS Global Games in Liberec, Czech 

Republic, 2009 (Van Biesen, 2014). Test results were provided by the same author 

given the strong collaboration between the Technical University of Madrid and KU 

Leuven (Belgium). Regarding the statistics of the game, in this study we selected those 
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variables that were detected as relevant in II-basketball players’ performance based on 

previous studies (Pinilla et al; 2016; Pérez-Tejero; 2015). 

In order to Study 5 (Chapter 6), the “Sport Specific Intelligence” were provided by the 

design of two test based on previous studies (Pinilla, 2016). Both tests were designed 

and selected each game situation by 3 basketball professors from the KU Leuven 

(Belgium) with more than 15 experienced in basketball.  Specifically, for TS-DMT, the 

selection of each picture was checked by 6 basketball professors from UPM and 1 

professor from the University of Extremadura; all of them with more than 20 years of 

basketball experience. Finally, professors presented a high agreement to the inclusion of 

the 20 pictures proposed, ICC = 0.94 (Pinilla et al; in press). Due to the studies purposes 

and with the aim of training future administrators of basketball sport specific testing, it 

was elaborated the Manual on INAS: Basketball Classification where it is described the 

tests procedures (practical and technical instructions) to carried out them.  

For study 3 and study 4, the registration of game statistics procedure was different 

between the three championships analysed. In case of the Men´s Basketball World 

Championship for people with intellectual impairment (Ankara 2013), the 

championship organization had two qualified and accredited official who recorded the 

official game statistics according to FIBA (FIBA, 2005). In case of INAS Global Games 

(Ecuador, 2015) and Men´s Basketball World Championship for people with intellectual 

impairment (Loano 2017), we had to film the games and checked the game statistics 

through the FIBA software (FIBA LiveStats). 

7.3. Practical implications 

Given the need detected in recent years to re-include II-basketball as a Paralympic 

modality, we believe that the studied presented in the present dissertation could 
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contribute scientific evidence being necessary for their re-inclusion (Tweedy & 

Vanlandewijck, 2015).  

The questionnaire designed aimed at the opinion of II-basketball coaches and referees 

on different aspects of the game, could be extrapolated to the field of basketball for 

people without II and thus, assess the possible differences by categories and the 

experience of basketball players. Similarly, this questionnaire could be administered to 

any II-basketball coach and referee of any local, national or international level.  

On the other hand, Study 3 reinforces the research line provided by Van Biesen (2014) 

which is evaluated the role of II in table tennis athletes through general and specific 

sport intelligence tools. The results of the present dissertation, show differences in the 

contribution of cognitive abilities evaluated trough the generic test-battery when 

compare them between both modalities. In this line, although the contributions of 

cognitive abilities are different between sports, in II-basketball shows contribution in 

specific game-related statistics in certain cognitive abilities.  

Finally, Study 4 supports the results provided by Pinilla (2017) assessing the possible 

relationship between both test and the current performance of II-basketball players; 

being another main step in the II-eligibility process.  

7.4. Limitations and future perspectives 

7.4.1. Limitations 

In the process to the present dissertation, we found some limitations to take into 

consideration to improve:  

 There are few international coaches and referees, so all groups (national and 

international) should be levelled.  
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 The experience of II-players has not been taken into account which could be an 

interesting factor to evaluate and compare between cognitive abilities and game-

related statistics.  

 More administrators trained are required to continue in II-eligibility process.  

 Only elite international II- basketball players were evaluated and it was no take 

into consideration national II- basketball players. 

 Data of game-related statistics were not reduced to calculate a unique value 

establishing a composite score.  

7.4.2. Future perspectives 

The present dissertation shows scientific evidence regarding the impact of cognitive 

abilities on the performance of II-basketball players. Given the need to continue 

studying in this research line and respecting II-eligibility process, the comparison 

between the Step 1 (Principal Requirement) with Step 2 (Generic Sport Intelligence), 

Step 3 (Simulation testing) and Step 4 (Game Observation), and also the comparison 

between Step 2 and Step 3 (see figure 21) is necessary to meet the aim of II-

classification system “ensure that the impact of impairment is minimized and sporting 

excellence determines which team is ultimately victorious” (IPC, 2015, p.3). 

Figure 21. Research future perspectives proposed based on II-eligibility process 
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In addition to the future perspectives discussed, we detect others future research which 

should be taken into consideration: 

 To assess the differences in the relationships between cognitive abilities and 

current performance in II-basketball players and basketball players without II. 

 To develop an observation tool focused on analysing the players ‘decisions 

related to specific tactical skills.  

 To analyse the relationship between cognitive abilities and game-related 

statistics in national II-basketball level and compare it with elite II-basketball.  

7.5. Conclusions 

The general aim of this doctoral dissertation was to evaluate the influence of II in 

basketball through the analysis of cognitive abilities and current performance of the 

players. Therefore, conclusions presented bellow contribute to answer this aim through 

the four different studies:  

Conclusions of Study 1 

II-players present limitations performing basketball specifically in offensive individual 

tactics in opinion of II-coaches and referees.  

Conclusions of Study 2 

Tactical aspects is one of the most affected performance component, also it should to be 

considered as eligibility criteria, in opinion of II-coaches and referees.  

Conclusions of Study 3 

Performance of II-basketball players can explain the variance provided by generic sport 

intelligence. Specifically, assists variable explain the set of cognitive abilities and shows 

strong connections with Fluid Reasoning and Visual Processing abilities.   
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Conclusions of Study 4 

Sport specific tests show correlations with performance of II-basketball players 

specifically in three points shot score, free throws score, assists, steals, blocks and fouls. 

Also, game related-statistics and sport specific variables show significant differences 

between teams and group of pertinence based on discriminant function. 
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INTRODUCTION   

The questionnaire about the impact of intellectual impairment (II) on basketball performance is 

a research tool to evaluate, from a technical point of view, the constraints and limitations of 

these players in the practice of basketball with respect to others without disabilities, so that can 

determinate which aspects of the game are more committed in this sport mode. Finally last of 

this study is to determinate eligibility criteria that are considered necessary for the election of a 

basketball player with intellectual disability as eligible to compete in this sport mode.  

The questionnaire is anonymous and confidential and is intended to be administrated at the 

national and international level to all basketball coaches in competitions regulated by INAS-FID 

(International Sports Federation for persons with intellectual disability) or FEDDI (Spanish 

Federation of Sports for People with Intellectual Impairments). The questionnaire has several 

parts. The first one is personal data (age, gender, club, experience...). The second part is a 

Likert-type scale where difficulty level must be evaluated (1 to 7) in technical aspects of the 

game, and adaptive physical qualities, and tactical aspects of the game, while contextual game 

situations must be evaluated according to the level of agreement on a Likert-type scale (1-7). 

Finally, the third part consists of five open questions that have to be answered in the most 

effective, honest and concrete way as possible.  

All questions must be answered by marking the appropriate box (), while you have a section 

blank for valuation questions. The questionnaire is designed to not take more than 15 minutes. 

Convinced that the results can help this sport discipline, necessary for its return to the 

Paralympic Games program, we were grateful for his time and participation. 
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PART 1. PERSONAL DATA 

Club or Institution:  Years belonging to 

the club: 

 

Gender:  Age:  

 

Years working as a basketball coach: 

With ID players Without ID players 

  

Current competition level:       Local 

      Autonomous 

      National 

      International 

      Doesn’t compete 

      Others:_______________________ 

 
Sports Technical training:       Basketball Instructor 

      Basketball Coach 

      Top Basketball Coach 

      Others:_______________________ 

 

Academic training:      Sports Animator 

     Physical Education Teacher 

Degree on Psysical Activity and 

Sports Science 

     Master´s degree 

     Doctor(PhD) 

     Others:______________________ 

 
 

 

 

 

 

 

 

 

 

 

 

 



 

209 
 

PART 2. DIFFICULTY IN THE GAME 

Now we would like you to evaluate the following TASKS (individuals and collectives) 

according to the level of difficulty you consider players will have to perform each task. It’s 

essential that every question is answered taking into account the general training of the players, 

in the period of time you have been working with them. The difficulty level will be designed 

using the following values:  

(1) Extremely easy, (2) Very easy, (3) Easy, (4) Normal, (5) Difficult, (6) Very difficult, (7) 

Extremely difficult. 

Mark in every question the box that belongs to the difficulty level you evaluate each task with 

(). 

1. Technical aspects of the game, and adaptive physical qualities 

(16) 

 1 2 3 4 5 6 7 

1.1. Handle the ball, passing it, receiving it or shooting towards 

the hoop with success in short distance with no defender 

players’ presence 

       

1.2.. Handle the ball, passing it, receiving it or shooting towards 

the hoop with success in short distance with a close defender 

player’s presence 

       

1.3. Handle the ball, passing it, receiving it or shooting towards 

the hoop with success in long distance with no close defender 

players’ presence 

       

1.4. Handle the ball, passing it, receiving it or shooting towards 

the hoop with success in long distance with a close defender 

player’s presence 

       

1.5. Handle the ball while running and stopping, respecting the 

regulation rules, to shoot towards the hoop with no close 

defender players’ presence 

       

1.6. Handle the ball while running and stopping, respecting the 

regulation rules, to shoot towards the hoop with a close 

defender player’s presence 

       

1.8. Receive a long distance pass over the head with no 

defender players’ presence 
       

1.9. Receive a long distance pass over the head with a defender 

player’s presence 
       

1.10. While the player is moving controlling the ball in speed, 

carrying out an accurate pass towards a partner that is standing 

static 8m far 

       

1.11. Carry out a suspension-shoot, with a proper technical skill        
1.12. Carry out activities with maximal strength and explosive 

strength involvement 
       

1.13.  Carry out activities that require a high commitment 

of postural control and balance 

       

1.14. Adapt  to a new and unknown game situation (adaptive 

behavior) 
       

1.15. Have a high speed time in presence of some stimulus        
1.16. Carry out in a quick and efficient way activities with high 

eye-hand coordination involvement 
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Indicate any other technical aspect of the game, and adaptive physical qualities that has not been 

indicated above and that you believe that it has to be taken into account, then appreciating the 

difficulty 

 

2. Tactical aspects of the game (27) 

 1 2 3 4 5 6 7 

2.1. Take appropriate technical and tactical decisions 

responding in the best way to “where”, “when” and “how” to 

act depending on the game situation 

       

2.2. Make a quick decision, properly noticing the situation and 

making the most suitable response 
       

2.3. Make appropriate passing, shooting or dribbling decisions 

depending on the 2c2 defender moves 
       

2.4. Avoid showing the opponent their intentions        

2.5. Identify game systems on offense and defense: 

Offensive Positional, counter-offensive transition, output 

pressure man defense, zone defense, mixed and other 

defenses and defensive transition 

       

2.6. Memorize and reproducing in the pitch the instructions 

given by the coach 
       

2.7. Generate space with the partner        
2.8. Carry out a direct pick to generate advantage to the dribbler        
2.9. Carry out the following to the hoop after a direct pick        
2.10.  Carry out an indirect pick to generate a position of 

superiority in the game without the ball 
       

2.11. Select from shoot or pass to the partner in a 2x1 attack 

depending on the defense. 
       

2.12. Select from shoot or pass to the partner in a 3x2 attack 

depending on the defense. 
       

2.13. Use pivots to orient toward the hoop or pass        
2.14. Orient  to the hoop, giving a pass or protect the ball        
2.15. Occupy spaces depending on the dribbling or through the 

dribbler and defense  
       

2.16. Make a stop in 1-2 times appropriately depending on the 

game situation 
       

2.17. Carry out chest or bounce pass depending on the status of 

their teammates and opponents. 
       

2.18. Carry out passing, shooting or bouncing’s feints        
2.19. Use open / cross depending on the position of his 

defender 
       

2.20. Recognize quickly the change from defense to attack        
2.21. Skip to halt the progression of dribbler who has overcome 

his counterpart / partner 
       

2.22. Locate defensive on the axis attack/basket        
2.23. Oppose the advance of the dribbler        
2.24. Deny the center of the dribbler and bring him to the band        
2.25. Adjust the distance from the defensive in respect of the 

dribbling or without ball player 
       

2.26. Search the defensive pairing        
2.27. Anticipate the adversary’s movements        
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Indicate any other tactical aspects of the game that has not been indicated above and that you 

believe that it has to be taken into account, then appreciating the difficulty 

 

3. Contextual aspects of the game (11) 

Now please point out your level of agreement/disagreement with the following STATEMENTS 

referring to your intellectual disabled basketball players: 

(1) Absolute disagreement, (2) High disagreement, (3) Disagreement, (4) Indifferent, nor 

disagreement, (5) Agreement, (6) High agreement, (7) Absolute agreement. 

 1 2 3 4 5 6 7 

3.1. They have difficulty in social interactions and adaptation 

with the team’s members 

 

       

3.2. They have more resistance difficulty during the 

competition than players with no disability 

 

       

3.3. Faced with a major shot in the match result, are highly 

effective response 

       

3.4. In specific competition for II- athletes, those with higher 

cognitive abilities (IQ) get better results in the match, that are 

reflected in its statistics 

       

3.5. The player with the highest cognitive ability (IQ) also has 

the best physical skills levels.  
       

 

3.6. They are able to think and express why they have carried 

an action out after having done it 

       

3.7. They understand and make use of the game rules properly        
3.8. Stress before a game tied and the time is short have a 

negative effect on their performance 
       

3.9. The presence of the public affects the player´s performance        
3.10. Playing at home or outside affect the player´s 

performance 
       

3.11. They manage properly the stress in an important game 

(classification, elimination, end ...) 
       

  

Indicate any other contextual aspect of the game that has not been indicated above and that you 

believe that it has to be taken into account, then appreciating the difficulty. 
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PART 3. OPEN QUESTIONS 

Now we present several open questions. Please, answer them in the most efficient and 

detailed way as possible.  

 

1. When you observe basketball, which differences do you find between basketball 

in athletes with II and basketball for able-bodied athletes? 

 

2. Do you think that players have any motor difficulty which affects on basketball 

skills acquisition and execution the game? If they have, which are these aspects 

and how are they expressed?  

 

3. Do you think that competition and the teams’ results can sometimes be affected 

by differences in the degree of intellectual impairment between teams or 

players? If you think this happens, in which aspects do you find these 

differences? 

 

 

4. Do you think that skills, attributes and knowledge’s level that your players have 

can be influenced by each player’s specific position? 

 

 

5. Facing toward the development of a new eligibility system, which aspects or 

behaviors during the game do you think should distinguish between an eligible 

or non-eligible player? 
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INTRODUCCIÓN 

El cuestionario sobre la percepción de los entrenadores acerca del baloncesto para personas con 

discapacidad intelectual es una herramienta de investigación utilizada para valorar, desde su 

punto de vista técnico, los condicionantes y limitaciones que presentan estos jugadores en la 

práctica del baloncesto respecto a otros sin discapacidad, de manera que se pueda determinar 

qué aspectos del juego se ven más comprometidos en esta modalidad. El fin último del estudio 

es determinar criterios de elegibilidad que se consideran necesarios para la elección de un 

jugador de baloncesto con discapacidad intelectual como elegible para competir en esta 

modalidad. 

El cuestionario es anónimo y confidencial y está pensado para ser administrado a nivel nacional 

a todos los entrenadores de baloncesto en competiciones que sanciona la Federación Española 

de Deporte para Personas con Discapacidad Intelectual (FEDDI). Este cuestionario consta de 

varios bloques: el primero de ellos es relativo a sus datos personales (edad, género, club, 

experiencia, etc.). El segundo bloque es una escala de valoración tipo Likert donde debe de 

valorar (de 1 a 7) el grado de dificultad en: 1) aspectos técnicos y otras cualidades relativas al 

juego, 2) aspectos tácticos del juego y 3) situaciones contextuales del juego, que serán  

evaluadas según el grado de acuerdo respecto de una escala de valoración también tipo Likert 

(de 1 a 7). Finalmente, el tercer bloque consta de cinco preguntas abiertas, las cuáles debe 

contestar de la manera más sincera, eficaz y concreta posible. 

Los ítems de las escalas han de ser contestadas marcando la casilla correspondiente (), 

mientras que dispone de un apartado en blanco para las preguntas de valoración. La encuesta 

está diseñada para no tardar más de 15 minutos. Con los resultados se generará un informe para 

la propia FEDDI que será también enviado a aquellos entrenadores participantes que lo deseen.  

Convencidos que los resultados del estudio arrojarán luz sobre esta modalidad de baloncesto, 

necesaria para su vuelta al programa de los Juegos Paralímpicos, quedamos agradecidos por su 

tiempo y participación. 
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BLOQUE 1. DATOS PERSONALES 

Club o Institución  Años en el Club  

Género  Edad  

 

Años como entrenador de baloncesto 

Con jugadores con DI Con jugadores sin DI 

  

Nivel de competición en el que entrena 

actualmente 

      Municipal 

      Autonómico 

      Nacional 

      Internacional 

      No compite 

      Otros:_______________________ 

Formación técnico - deportiva      Monitor de baloncesto 

     Entrenador de baloncesto 

     Entrenador superior de baloncesto 

     Otros______________________ 

Formación académica      TAFAD 

     Maestro especialidad Educación 

Física 

     Graduado/Licenciado CCAFYD 

     Máster 

     Doctor 

     Otros______________________ 
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BLOQUE 2. DIFICULTAD EN EL JUEGO 

A continuación le solicitamos que valore las siguientes TAREAS (tanto técnicas como tácticas) 

según el grado de dificultad que cree que puede suponer para sus jugadores de baloncesto con 

discapacidad intelectual. Es esencial que cada pregunta se corresponda en relación con la 

formación general de los jugadores, por el tiempo en el que usted ha estado trabajando con ellos. 

El grado de dificultad se corresponderá con los siguientes valores:  

 

(1) Extremadamente fácil, (2) Muy fácil, (3) fácil, (4) normal, (5) difícil, (6) muy difícil,  

(7) Extremadamente difícil. 

 

Marque en la casilla correspondiente al grado de dificultad con el que usted valora la tarea. () 

 

 1. Aspectos técnicos del juego, cualidades físicas y adaptativas 

(16) 

 1 2 3 4 5 6 7 

1.1. Manejar el balón, pasarlo, recibirlo o tirar a canasta con 

éxito en distancias cercanas sin presencia de jugadores 

defensores 

       

1.2. Manejar el balón, pasarlo, recibirlo o tirar a canasta con 

éxito en distancias cercanas con presencia de un jugador 

defensor cercano 

       

1.3. Manejar el balón, pasarlo, recibirlo o tirar a canasta en 

distancias lejanas sin presencia de jugadores defensores 

cercanos 

       

1.4. Manejar el balón, pasarlo, recibirlo o tirar a canasta en 

distancias lejanas con presencia de un jugador defensor cercano 
       

1.5. Manejar el balón corriendo y parar, respetando las normas 

reglamentarias, para realizar un lanzamiento a canasta sin 

presencia de jugadores defensores cercanos 

       

1.6. Manejar el balón corriendo y parar, respetando las normas 

reglamentarias, para realizar un lanzamiento a canasta con éxito 

con presencia de un jugador defensor cercano 

       

1.7. Recibir un pase lejano por encima de la cabeza sin 

presencia de jugadores defensores   
       

1.8. Recibir un pase lejano por encima de la cabeza con 

presencia de un jugador defensor cercano 
       

1.9. Realizar un pase con precisión a otro compañero que 

permanece estático situado a 8m mientras se desplaza 

manejando el balón con velocidad. 

       

1.10. Desarrollar un tiro en suspensión con una adecuada 

técnica 
       

1.11. Llevar a cabo actividades con implicación de la fuerza 

máxima y fuerza explosiva 
       

1.12. Desarrollar actividades que requieren de un alto 

compromiso del control postural y equilibrio 
       

1.13. Adaptarse a una nueva situación de juego desconocida 

(conducta adaptativa) 
       

1.14. Disponer de una rápida velocidad de reacción ante la 

presencia de un estímulo 
       

1.15. Aprender y reproducir un modelo de gesto técnico 

indicado por el entrenador 
       

1.16. Desarrollar con rapidez y eficacia actividades con alta 

implicación de la coordinación óculo-manual 
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2. Aspectos tácticos del juego (27) 

 1 2 3 4 5 6 7 

2.1. Tomar las decisiones técnico-tácticas adecuadas 

respondiendo de manera óptima a “dónde” “cuándo” y “cómo” 

actuar en función de la situación de juego 

       

2.2. Realizar una toma de decisión rápida, percibiendo 

adecuadamente la situación y tomando la respuesta idónea 
       

2.3. Tomar las decisiones adecuadas de pase, tiro o bote en 

función de las acciones del defensor en 2c2 
       

2.4. Evitar mostrar sus intenciones al contrario        
2.5. Identificar los sistemas de juego en ataque y en defensa: 

Ataque posicional, contraataque, transición ofensiva, salida de 

presión, defensa individual, defensa zonal, mixta y otras 

defensas y transición defensiva 

       

2.6. Memorizar y reproducir en el campo las indicaciones 

ordenadas por el entrenador  
       

2.7. Generar espacio con un compañero (aclarado)        
2.8. Realizar un bloqueo directo para generar ventaja al 

compañero con balón 
       

2.9.Realizar la continuación hacia el aro tras un bloqueo directo         
2.10. Realizar un bloqueo indirecto para generar una situación 

de superioridad en el juego sin balón 
       

2.11. Seleccionar entre lanzar a canasta o pasar al compañero 

en un ataque de 2x1 en función de la defensa.  
       

2.12. Seleccionar entre lanzar a canasta o pasar al compañero 

en un ataque de 3x2 en función de la defensa. 
       

2.13. Utilizar los pivotes para orientarse hacia el aro o dar un 

pase 
       

2.14. Orientarse hacia al aro, dar un pase o proteger el balón        
2.15. Ocupar espacios en función del bote o pase del jugador 

con balón y de la defensa 
       

2.16. Realizar una parada en 1 – 2 tiempos de manera adecuada 

en función de la situación de juego 
       

2.17. Realizar pase de pecho o picado en función de la situación 

de sus compañeros y adversarios. 
       

2.18. Realizar fintas de pase, tiro o bote        
2.19. Utilizar salidas abiertas/cruzadas en función de la 

posición de su defensor.  
       

 

2.20. Reconocer con rapidez el cambio defensa-ataque 
       

2.21. Saltar a detener la progresión a canasta del jugador con 

balón que ha superado a su par/compañero 
       

2.22. Situarse en defensa en el eje ataque-canasta        
2.23. Oponerse al avance del jugador con balón        
2.24. Negar el centro al atacante con balón y llevarlo hacia la 

banda 
       

2.25. Ajustar la distancia defensiva respecto del atacante con 

balón o sin balón 
       

2.26. Buscar el emparejamiento defensivo        
2.27. Anticipar el movimiento del adversario        
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3. Aspectos contextuales del juego (11) 

Indique a continuación en qué grado está usted de acuerdo con las siguientes 

AFIRMACIONES en relación a sus jugadores de baloncesto con discapacidad intelectual:  

 

(1) Totalmente en desacuerdo, (2) Muy en desacuerdo, (3) En desacuerdo, (4) Indiferente, (5) 

De acuerdo, (6) Muy de acuerdo, (7) Totalmente de acuerdo. 

 1 2 3 4 5 6 7 

3.1. Presentan dificultades en la interacción social y adaptación 

con los componentes del equipo 
       

3.2. Presentan una mayor dificultad de tolerancia al estrés 

durante la competición que jugadores sin discapacidad 
       

3.3. Ante un tiro relevante en el resultado del partido, tienen un 

alto grado de respuesta efectiva 
       

3.4. En la competición específica para jugadores con 

discapacidad intelectual, los jugadores con mayores 

capacidades cognitivas (IQ) logran mejores resultados en los 

partidos, reflejándose éstos sobre los datos estadísticos en los 

partidos 

       

3.5. El jugador con mayor capacidad cognitiva (cociente 

intelectual) presenta mejores niveles de habilidades físicas 
       

3.6. Son capaces de razonar y expresar por qué han desarrollado 

una acción tras haberla realizado 
       

3.7. Comprenden y aplican las reglas de juego adecuadamente 

 
       

3.8. El estrés ante un partido empatado y en el que queda poco 

tiempo influye negativamente sobre su rendimiento 

 

       

3.9. La presencia del público condiciona el rendimiento del 

jugador 
       

3.10. Jugar en casa o fuera condiciona el rendimiento del 

jugador 
       

3.11. Gestionan adecuadamente el estrés ante un partido 

importante (clasificación, eliminatoria, final…) 
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BLOQUE 3. PREGUNTAS ABIERTAS 

A continuación se presentan una serie de preguntas abiertas. Por favor, responda de la 

forma más detalla y eficaz posible las siguientes preguntas. 

 

1. Observando el baloncesto ¿Qué diferencias encuentra entre el baloncesto con 

personas con discapacidad intelectual y el baloncesto convencional?  

 

 

2. ¿Cree que sus jugadores, en general, presentan alguna dificultad motriz en el 

desarrollo o aprendizaje de habilidades del baloncesto? Si las hay ¿En qué aspectos 

y cómo se manifiestan?  

 

3. ¿Cree que la competición y los resultados de los equipos se ve influenciados en 

ocasiones por diferencias en el grado de discapacidad intelectual? Si la encuentra 

¿En qué aspectos de la competición observa esas diferencias?  

 

 

4. ¿Cree que la posición específica de cada jugador (base, alero, pívot), en el baloncesto 

para personas con discapacidad intelectual, se ve influenciada por el grado de 

habilidades, atributos, conocimientos y experiencia del jugador?  

 

 

5. De cara al desarrollo de un nuevo sistema de elegibilidad ¿Qué aspectos o conductas 

del juego cree que deberían discriminar entre un jugador elegible o no para 

competir en baloncesto para personas con discapacidad intelectual?  

 


