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ABSTRACT 

 
Talent identification has been defined as the process by which children are measured 

on a number of physical and performance variables that are perceived to be a requisite 

for success within a given sport (Abbott & Collins, 2002:158). One important element 

in talent identification testing is the capacity to interpret scores.   This requires the 

development of relevant norms for the populations groups who will be involved.  The 

purpose of this study was to generate norms for the interpretation of scores earned by 

children with disabilities on a basic talent identification screening test battery.  The 

study was focused only on children with intellectual impairments, children with 

hearing impairments and children with visual impairments. 

The Talent Search test battery as prescribed by DISSA (Disability Sport South Africa, 

2002) found in their screening manual for basic sporting ability of persons with 

disabilities was used to assess subjects on performance variables. This included body 

height, sitting height, arm span, body mass, eye-hand coordination, sound localization 

and eye- hand coordination (for the those with VI), upper body power, leg power, 

agility, running speed and aerobic fitness (cardiovascular endurance). The group of 

140 subjects included 49 children with intellectual impairments (N=27 males and 

N=22 females), 58 children with hearing impairments (N=35 males and N=23 

females) and 33 children with a visual impairment of which 11 (N=7 males and N=4 

females) needed to run with a guide and 22 (N=17 males and N=5 females) where 

independent runners.  

The descriptive data was processed to produce percentile tables.  One problem area 

was found with testing the eye-hand coordination of children with intellectual 

impairment, where more than 50% of the children were not able to obtain a score at 

all. It was also found that some children with hearing impairments had slow running 

times for the agility run test item, which led to the conclusion that vestibular etiology 

must be identified prior to the interpretation of test scores.    
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OPSOMMING 
 
Talent- identifisering kan gedefinieer word as die proses waar kinders, met behulp 

van ´n aantal fisieke-en prestasieveranderlikes geevalueer kan word. Hierdie 

veranderlikes is moontlik ´n vereiste in sukses binne ´n gegewe sportsoort. 

 

´n Belangrike element in talent-identifisering is die vermoë om resultate te 

implimenteer. Dit vereis die ontwikkeling van toepaslike norme vir die betrokke 

populasiegroepe. Die doel van die studie was die ontwikkeling van norme om 

resultate te kan interpreteer. Kinders met gestremdhede het deelgeneem aan ´n talent-

identifiseringsiftingstoets. Die deelnemers aan hierdie studie was kinders met 

intellektuele-,ouditiewe-en visuele gestremdhede. 

 

Die Talent- identifisering Toetsbattery van DISSA (Disability Sport South Africa, 

2002) vir basiese sportvermoëns van persone met gestremdhede, is gebruik om 

uitvoeringsveranderlikes te evalueer. Hierdie veranderlikes sluit in: liggaamslengte, 

sithoogte, liggaamsgewig, arm-wydte, oog-handkoördinasie (in kinders met visuele 

gestremdhede in klanklokalisering en oog-handkoördinasie toets), krag van die bolyf 

en bene, ratsheid, hardloopspoed en aerobiese fiksheid (kardiovaskulêre 

uithoevermoë). Die 140 deelneemers bestaan uit 49 kinders met intellektuele 

gestremdhede (N=27 seuns en N=22 meisies), 58 met gehoorgestremdhede (N=35 

seuns en N=23 meisies), 33 met visuele gestremdhede waarvan 11 deelneemers met 

gidse gehardloop het (N=7 seuns en N=4 meisies) en 22 sonder gidse kan hardloop 

(N=17 seuns en N=5 meisies). 

 

Die beskrywende data is verwerk tot prestasie skale. Een probleemarea was die toets 

vir oog-hankoördinasie van kinders met intellektuele gestremdhede. Meer as 50% van 

die kinders kon geen telling op die toets behaal nie. Daar is ook gevind dat van die 

gehoorgestremde kinders stadige hardloop resultate in die ratsheid toets behaal het. 

Dit het aanleiding gegee tot die gevolgtrekking dat vestibulêre probleme voor die 

interprestasie van toetsresultate, geidentifisieer moet word. 
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CHAPTER 1 

SETTING THE PROBLEM 

The attainment of excellence in sport is the primary goal of many individuals, be it able-

bodied individuals or those individuals who partake in the realm of disability sport. One 

consequence of the pursuit of excellence has been an increased interest in the processes of 

talent identification and selection of future elite athletes. It is a complicated area for study 

because there are so many variables that affect sport performance, and each sport has its 

own unique set of requirements.  The following research is aimed at adding to knowledge 

about talent identification in disability sport by developing norms for performance on the 

tests included in Disability Sport South Africa’s A screening manual for basic sporting 

ability for persons with disabilities (DISSA, 2002:3-32). 

1.1. Talent 

Talent in sport is difficult to define and more difficult to predict. Talent can emerge at any 

time from early childhood to adulthood, depending on the sport and the individual. Brown 

(2001:3) defined talent as a special natural ability, a capacity for achievement or success. 

He believed that sports talent can be both one-dimensional and multidimensional. One 

dimensional sport talent is as narrow as the ability to run fast in a straight line and 

multidimensional sport talent is as broad as the ability to play a certain position in a team 

sport (Brown, 2001:4).  

Talent has been described as dependent on genetics, environment, encouragement and the 

effects of these on physical and psychological traits (Wolstencroft, 2004:2).  Williams and 

Reilly (2000b: 658) stated that talent has several properties, the complex nature thereof 

illustrates that there is no consensus of opinion regarding the theory and practice of talent 

identification in sport.  They identified six categories of factors that influence the 

performance of individuals: physiological, biomechanical, anthropometric, biological, 

hereditary, psychological and sociological. All of these factors are very important for 

differentiating between normal and talented athletes.  
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1.1.2 Talent identification and talent selection 

The progression from initial youth sport experiences to more elite competition involves 

some degree of identification and selection of talented individuals at virtually all levels 

(Malina, 1997:1). A clear distinction needs to be made between talent identification and 

talent selection. Williams and Reilly (2000b: 658) referred to talent identification as the 

discovery of potential performers for a sport who are currently not involved in that sport. It 

is believed that by identifying talent you are better able to highlight the abilities that 

underlie performance that may in turn predict future performances of individuals. They 

described talent selection as the ongoing process of identifying players who are currently 

participating in a particular sport, who demonstrate potential for future achievement in that 

sport. 

Talent identification programs that identify those persons with a talent for a sport or a 

number of sports, possess the following: 

1. The ability to identify potential athletes at an early age (perhaps as early as 10-12 

years of age). 

2. The ability to anticipate physical growth and development. 

3. The ability to guarantee a positive support structure (i.e. from parents, peers, 

coaches, etc.). 

The expansion of talent identification practices in able-bodied populations is evident in 

countries such as Australia where there have been several talent identification models 

trialed on a mass scale (Richards, 1999). Since the introduction of their National Talent 

Search program (Australian Institute of Sports, 2004) in 1994, many of the athletes 

identified have been developed to become outstanding at the international level, including 

the Sydney Olympics of 2000.  

Talent identification testing for persons with disabilities is an emerging area of research. 

Disability Sport South Africa (DISSA) in cooperation with the South African Sports 

Commission (SASC) pioneered a talent identification project in South Africa for persons 

with disabilities. They produced two testing manuals to support talent identification: 
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1. Phase 1: Talent Search – A screening manual for basic sporting ability for persons 

with disabilities (2002:3-32). The purpose of this manual was to administer a set of 

basic physical tests, then create a profile for each participant that could define 

his/her physical abilities in relation to a variety of possible sports (DISSA, 2002). 

2. Phase 2: Talent Identification – A testing manual: sports for persons with 

disabilities (2002). The purpose of which is to assess specific talent of participants 

in a particular sport that have gone on to Phase 2 testing (DISSA, 2002). 

1.1.3. Timing of the administration of tests for talent identification 

Talent can emerge at any time from early childhood to adulthood, depending on the sport 

and the individual. Talent displayed at one age level does not ensure that it will be present 

at subsequent ages. In prepubescent children size, strength and early physical development 

are often mistaken for talent (Brown, 2001:278). 

It is an extremely difficult task to reliably predict future development of an individual 

athlete, especially when talent identification programs are carried out when the participants 

are of a young age. According to Brown (2001:8), little or no research correlates gifted 

status as a child with gifted status as an adult. There is no guarantee that because an athlete 

is good at 10 years of age that he or she will be good at 14, 16, or even at 18 years of age. 

Abbott and Collins (2002:175) believed that the ethics of using these identification 

programs are questionable as they are based on the assessment of a static conception of 

talent. This approach eliminates children based on a ‘weakness’ that may be compensated 

through maturity and appropriate development. Selection often excludes certain 

individuals. Late bloomers may be overlooked in favor of early maturing individuals who 

at the particular time of testing, have favorable physical profiles.  

Malina (1997:3) stated that the physical, motor and behavioral requisites vary by sport, 

which meant that the timing of evaluation of talent in different sport will be different. 

Sports such as gymnastics and swimming may require the initial identification of talent to 

occur between 3-8 years of age, with secondary selection occurring between 9-10 years of 

age where specialized training becomes the focus. Other sports, such as rowing and 

basketball, may only require these specialized forms of training from ages 15-17, so that 

talent identification should wait to 10-15 years of age. 
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1.1.4. Talent development 

The assumption of the talent identification process is that the requirements for a given 

sport may be identified at a young age, and then the individuals identified will receive 

specific training in order to realize their talent. Bompa (1999:257-263) referred to stages of 

development that may be used as guidelines for sequencing the training of children 

identified as “talented:” 

1. Generalized training  

- Initiation stage 

- Athletic formation stage 

2. Specialized training  

- Specialization stage 

- High performance stage 

DISSA (2002:2) has combined the concepts of talent identification and talent development 

into a four-phase model for sport development:  

1. Phase 1: Talent Search- Identify basic sporting ability 

2. Phase 2: Talent identification- Identify talent for specific sports  

3. Phase 3: High performance- Talent development in a specific sport 

4. Phase 4: High Performance Management- Individual consultations to promote elite 

levels of achievement. 

Ferreira (2001:139) made an initial contribution to research to support this model for 

disability sport. She determined the validity of a series of physical fitness tests for athletes 

with disabilities competing in sitting throwing events in athletics. The results of this study 

reduced the items in the test battery for sitting throwers in Phase 3, thus promoting the 

validity of the test battery. 
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1.2. Statement of the problem 

The administration of DISSA’s Screening manual of basic sporting ability for persons with 

disabilities (2002:11-27) is recommended as part of the national sport development 

programme, however, there are no norms available for interpreting the results of the tests 

included in the battery.  If Phase One testing is to be successful, it is essential that norms 

be produced that may form a basis for the interpretation of scores. 

1.3. Significance of the study 

South African athletes with disabilities have performed well at the international level. A 

look at the results attained at the last four Paralympic Games provide evidence of this. The 

medal results are presented in Table 1. 

Table 1. South Africa’s performance at the Paralympic games (DISSA, 2005) 

Paralympics Ranking Gold Silver Bronze Total 

Barcelona, 
1992 

27th 4 1 3 8 

Atlanta, 
1996 

15th 10 8 10 28 

Sydney, 
2000 

13th 13 12 13 38 

Athens, 2004 13th 15 13 7 35 
 

Robson (2005) stated that this kind of top level performance can only continue when 

opportunities exists to develop. Talent may be lost or never recognised because of a lack of 

opportunities (Wolstencroft, 2004:1). This rings true especially in a South African context. 

The identification of athletes from previously disadvantaged communities ultimately 

resulting in the selection of national teams being more representative of the composition of 

the South African population is essential. In disadvantaged communities, children often do 

not get a full chance to show their true ability and are not made aware of their potential 

talent for a designated sport. It is therefore essential that specialists in the field of sport 

science plan and coordinate talent identification programmes that effectively identify 

children – including children with disabilities – who may have the potential to become 

future elite athletes. 
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It is hoped that the data collected in this study will assist in establishing appropriate and 

reliable norms that may be used for interpreting the scores specifically of children with an 

intellectual impairment, children with a hearing impairment and those with a visual 

impairment (independent runner) it also sets out to test children with a visual impairment 

(with a guide). 

1.4. Research questions 

The following research questions were developed for the investigation: 

1. What are the differences between participants from different disability groups 

(males and females) in terms of their performances on DISSA’s Test of Basic 

Sporting Ability? 

2. What are the differences between participants with intellectual impairments (males 

and females) in terms of their performances on DISSA’s Test of Basic Sporting 

Ability, as presented in percentile tables? 

3. What are the differences between participants with hearing impairments (males and 

females) in terms of their performances on DISSA’s Test of Basic Sporting Ability, 

as presented in percentile tables? 

4. What are the differences between participants with visual impairments (males and 

females) in terms of their performances on DISSA’s Test of Basic Sporting Ability, 

as presented in percentile tables? 

1.5. Methodology  

The battery of tests prescribed by DISSA (2002) in their Screening manual for basic 

sporting ability for persons with disabilities was administered to children (N=140) ages 

10-15 years old. Three disability groups were identified for this research effort: children 

with an intellectual impairment, children with a hearing impairment and children with a 

visual impairment, consisting of those who run using a guide and independent runners. 

All children completed the same test items, with the exception of the test of eye-hand 

coordination where children with an intellectual impairment and those with a hearing 
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impairment completed the throw and catch test, and children with a visual impairment 

completed the throwing test that was designed specifically for them. 

1.6. Limitations 

1. The number of subjects who participated in this study made it very difficult to 

generate norms for all groups. 

2. The sample used was not chosen at random. Participants were selected by their 

teachers to represent the spectrum of abilities in their disability group (well skilled 

to poorly skilled). 

3. The fact that the level of severity (i.e. mild to moderate or severe to profound) of 

those participants with an intellectual impairment was not known. The disclosure of 

such information may have assisted in the better analysis of data collected and 

could in turn have better explained the variations found amongst participants with 

an intellectual impairment. 

4. The fact that the vestibular etiology of participants with a hearing impairment was 

not known.  The disclosure of such information may have assisted in the better 

analysis of data collected and could have in turn better explained the variations 

found amongst participants with a hearing impairment. 

5. The fact that children with a visual impairment (with a guide) needed to be paired 

with children with a visual impairment (independent runners) due to a limited 

number of guide runners may have in some way affected the scores of the 

participants on the 800 meter run test item  

1.7. Terminology 

Specific terminology has been used in this study according to the following definitions: 

1.7.1. Talent identification 

The process by which children are measured on a number of physical and performance 

variables that are perceived to be a pre-requisite for success within a given sport (Abbott  

& Collins, 2002:158). 
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1.7.2. Motor abilities 

Abilities are inherited, relatively enduring, stable traits of individuals that underlie or 

support various kinds of motor and cognitive activities (Schmidt, 1991:129).  These motor 

abilities underlie all movement or sport tasks.  

1.7.3. Intellectual impairment 

An intellectual impairment refers to substantial limitations in present functioning. It is 

characterized by significantly sub average intellectual functioning, existing concurrently 

with related limitations in two or more adaptive skill areas (Auxter, Pyfer & Huettig,  

1993:162). 

1.7.4. Hearing impairment  

Hard of hearing refers to a hearing loss that makes the understanding of speech solely 

through the ear difficult but not impossible. Deafness refers to a hearing loss in which 

hearing is insufficient for comprehension of auditory information, with or without the use 

of hearing aids (Winnick, 1990:155). 

1.7.5. Visual impairment 

Any condition that interferes with vision, including total blindness. The term includes both 

partially sighted and the blind. Even with correction the visual impairment adversely 

affects a child’s educational performance (Auxter et al, 1993:285). 

1.8 Conclusion 

It is essential that sport scientists and practitioners are aware that the ability of a child is 

dynamic and that it changes as a child matures and develops. The development of valid and 

reliable test batteries are worthwhile, but cannot be regarded as the only means for the 

identification of talent. Abbott and Collins (2002:158) mentioned that although the early 

maturing individuals possess these profiles, they might not be maintained in adulthood.  

Early identification of “talent” is no guarantee of success in sport during childhood, 

adolescence and even adulthood (Malina, 1997:4). It has been noted that there are just too 

many variables that intervene with normal growth, maturation and development and with 

the sports system.   
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From an ethical perspective, all individuals, especially those on the extreme ends of the 

maturation continuum, should be afforded equal opportunities to partake in talent 

identification programs. Cooke (2004:20) stated that in this day and age when talent 

identification tests are scientifically-based, there should still be room for the late developer 

(bloomer).   
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CHAPTER 2 

REVIEW OF LITERATURE 
 

Because talent identification is based on the premise that there are definite physical and 

other performance variables that underlie successful participation in sport, this chapter will 

begin with a review of the concept of ability.  Special attention will then be given to 

research that has been completed regarding motor and physical variables of performance 

for participants with intellectual impairments, hearing impairments and visual 

impairments. 

2.1 Abilities 

Singer (1972:89) set the classic approach for thinking about abilities in sport when he 

defined abilities as inborn traits that could be developed through experience. He stated that 

abilities underlie the potential for success in a number of given tasks, and that they set 

limits on the level of proficiency which individuals can achieve on a particular task and he 

related proficiency to the acquisition of skills. According to Singer (1972:28) skills are 

different from abilities because skills are easily modified by practice, are countless in 

number, and represent the capability to perform a particular activity. 

Schmidt (1991:129) defined an ability as an inherited, relatively enduring, stable trait of an 

individual that underlies or supports various kinds of motor and cognitive activities. He 

also believed that abilities were genetically determined, but did not think that abilities were 

modified by practice or experience. Bompa (1999a:316) used the phrase “biomotor” 

abilities when referring to sport, which seemed to support Schmidt’s position that these 

kinds of abilities are primarily genetically determined (inherited).  However, it was clear in 

his concept of biomotor abilities that most of them could be modified with practice (see the 

following section on general and specific abilities), which supports Singer’s (1972:89) 

initial idea about abilities. 

The following parts of this section will focus on general versus specific abilities as well as 

information about heredity and gender influences. The existence of general abilities that 

might underlie successful motor performance would provide strong support for talent 

identification testing.  If such abilities are inherited and cannot be modified through 
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practice, it would mean that valid tests of sporting ability could predict which participants 

had the potential to become excellent, and which one’s did not.  It is also important to 

know if there are gender effects for certain abilities that must be kept in mind when testing 

and interpreting scores on ability tests. 

2.1.1. General abilities 

When one looks at highly versatile performers or considers some of the “sport families” 

that have produced multiple sport stars, it is understandable that there has been a popular 

belief that athletes possess a kind of general motor ability. Brace, (1927, as cited in 

Schmidt 1991:133) did not support this notion of a general motor ability. He believed that 

individuals possess a generalized capability to learn skills. He named this “motor 

educability.”  Henry (1968, as cited in Schmidt, 1991:136) also rejected the idea of a 

single, general motor ability. Henry theorised that movement patterns were based on a very 

large number of different abilities. He believed these abilities to be independent of one 

another.  

After years of research on abilities, Fleishman (1965, as cited in Schmidt, 1991: 137) 

concluded that there was no single general motor ability, but rather a collection of abilities 

that were independent from each other. The major differences between Fleishman’s and 

Henry’s position were the total number of such abilities and how many are involved in a 

particular task.  Fleishman (Singer, 1972:30-32) continued with his research and finally 

defined 11 perceptual –motor abilities and 10 physical proficiency abilities that he found 

were the building blocks of any motor performance. The lists provided below define these 

two categories of abilities: 

Fleishman’s 11 perceptual-motor abilities 

1. Multi-limb coordination: the ability to coordinate the movement of a number of 

limbs simultaneously. 

2. Control precision: the ability to make highly controlled and precise muscular 

adjustments where larger muscle groups are involved. 

3. Response orientation:  the ability to select rapidly where a response should be 

made, as in a choice reaction time situation. 
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4. Reaction time:  the ability to respond rapidly to a stimulus when it appears.  

5. Speed of arm movement: the ability to make a gross, rapid arm movement. 

6. Rate control:  the ability to change speed and direction of responses with precise 

timing, as in following a continuously moving target. 

7. Manual dexterity:  the ability to make skilful, well-directed aimed hand 

movements that are involved in manipulating objects under speed conditions. 

8. Finger dexterity:  the ability to perform skilful, controlled manipulations of tiny 

objects involving primarily the fingers. 

9. Arm –hand steadiness:  the ability to make precise arm-hand positioning 

movements where strength and speed are minimally involved. 

10. Wrist, finger speed:  the ability to move the wrist and fingers rapidly, as in a 

tapping task. 

11. Aiming:  the ability to aim precisely at a small object in space. 

Fleishman’s 10 physical proficiency abilities 

1. Static strength:  the maximum force that can be exerted against an external 

objects. 

2. Dynamic strength:  the muscular endurance in exerting force repeatedly as in a 

series of pull-ups. 

3. Explosive strength:  the ability to mobilize energy effectively for bursts of 

muscular effort, as in high jump. 

4. Trunk strength:  the strength of the trunk muscles. 

5. Extent flexibility:  the ability to flex or stretch the back muscles. 

6. Dynamic flexibility:  the ability to make repeated, rapid trunk flexing 

movements, as in a series of toe touches. 
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7. Gross body coordination:  the ability to coordinate the action of several parts of 

the body while the body is in motion. 

8. Gross body equilibrium:  the ability to maintain balance without visual cues. 

9. Stamina or Aerobic endurance:  the capacity to sustain maximum effort 

requiring cardiovascular effort, as in a distance run.  

 One interesting feature of these categories is that the second category – physical 

proficiency – clearly includes several physical fitness variables, all of which can be 

improved with training. This would suggest that Fleishman identified underlying variables 

of performance, some of which may be inherited, some of which may be learned and 

improved with practice and training. 

Bompa (1999a: 316) defined the capacity to perform an exercise as the outcome of 

combining biomotor abilities (see Figure 1).  He stated that the performance of any 
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task would rely on the combination and interaction of these biomotor abilities. 

Bompa (1999a: 318) also suggested that the development of biomotor abilities should be 

methodical. Each performance will rely more on some abilities (the dominant abilities for 

that task) than on others. As abilities are developed, they may directly or indirectly affect 

the role of other abilities in performance. The development of a dominant biomotor ability 

may have a positive or a negative effect. For example: 

• When an athlete focuses on the development of strength, he/she may experience 

a positive effect on speed and endurance.  However, if the strength training 

program was designed only to develop maximum strength, improvement in that 

ability may negatively impact the development of aerobic endurance.  

• When doing a certain exercise, if an athlete maximizes the load, the exercise will 

develop strength. When the athlete maximizes quickness and frequency of doing 

the same exercise, the exercise will develop speed. When the athlete maximizes 

distance, duration, or the number of repetitions, the exercise will develop 

endurance exercise.  

Although there is single model of the basic abilities that underlie the performance of all 

sports, there is consensus that there are specific abilities that support the performance of 

many sport skills, and that these abilities interact in different ways in different situations 

(Schmidt, 1991:136). 

2.1.2.  Heredity and sporting ability 

Due to the multi- dimensional nature of genetic factors that establish an individual’s 

sporting ability, it is necessary to thoroughly examine specific factors that influence 

individual performance in a given sport.  Du Randt (1992:25) summarized our current 

understanding of the relative contributions of genetic (nature) and environmental (nurture) 

factors, suggesting that a significant portion of variation among individuals can be 

accounted for by ‘heritability’.  This is the position that athletes will have to be endowed 

with superior abilities as well as superior physiological responses to training, in order to 

achieve the highest levels of sporting excellence. 

According to Rowland (1998:197) each one of us has a fixed potential for athletic prowess, 

and like other fixed potentials (i.e. body height and intelligence), one’s genetic makeup has 
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a great deal to do with setting limits of athletic capabilities. Hoare (2000:751) stated that 

athletic talent is based, at least in some part, on genetic or innate predisposition that 

responds to training intervention. Children inherit these physiological and psychological 

characteristics from their parents. Although some inherited characteristics such as height, 

limb length, speed and coordination are not influenced by the environment other 

characteristics such as weight, endurance and strength can be altered through education 

and training (Bompa, 1985 as cited in Malina, 1997:2).   

The alternative view is that innate talent does not necessarily place a limit on the 

development of sport expertise, and that success is determined primarily by the amount of 

acquired deliberate practice (Ericsson et al. 1993, as cited in Hoare, 2000:751).  Although 

scientists in general have taken the position that there is a strong genetic component in 

sport performance, they also mention that the influence of systematic training and 

development programs should not be underestimated (Williams & Reilly, 2000a: 656). 

One of the most advanced programs in talent identification has been implemented by The 

Australian Sports Commission does acknowledge that there is a genetic basis to talent in 

sport. They attempt to identify which innate “talents” can be identified and used as 

predictors of success in which sports (Australian Institute of Sport, 2004).  However, they 

are equally committed to talent development programs.  Abbott and Collins (2002:175) 

have demonstrated that regardless of physical and motor ability, an individual will only 

successfully develop in sport if they optimise the development opportunities they are 

afforded by adopting an appropriate focus within training and competition. 

If a percentage of athletic ability is attributed to genetics, then there may be limits on the 

development potential for each individual athlete. Malina (1997:2) stated that heredity 

could be useful in the area of determining training limits. For example, if an athlete has 

reached the limits set by his inherited physiological characteristics, it would be pointless 

for that athlete to attempt to reach higher levels of sporting performance in a sport where 

those physiological characteristics dominate (Thomson et al, 1985 as cited in Malina, 

1997:2). 

2.1.3.  Ability in relation to gender 

Arnold (1970:36-38) provided the following information regarding some of the differences 

among the sexes regarding motor and physical abilities: 
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• Strength: With the onset of pubescence there is an increase in strength for both 

boys and girls, but since girls tend to mature some two years or so in advance of 

boys, their average strength at the same age, especially in early teens, may be 

greater. 

• Reaction time: Goodenough (1969, as cited in Arnold, 1970:37) revealed that 

reaction time in both sexes improves with age and that boys tend to be 3 to 5% 

faster than girls. 

• Balance: The difference in the ability of children to balance statically or 

dynamically varies, with girls maturing earlier than boys. 

• Flexibility: Flexibility for most girls is well developed by age 12, while the 

development of flexibility may be delayed for boys at puberty. 

After years of research on children’s motor development, Cratty (1973:227) observed 

despite the obvious differences between boys and girls in the manner in which they execute 

physical activities, it is difficult to separate the influence of nature and nurture. He 

questioned whether young boys were imitating more vigorous and mechanically correct 

masculine ‘models’ in their homes or neighborhoods, or whether there was something 

innate in their makeup that allowed them to perform “better” than girls in more vigorous 

activities.  Cratty further questioned whether girls were copying the more restricted  

‘feminine’ movements of their mothers, or whether there was something biologically 

different that made them approach the vigorous activities more conservatively.  

According to Cratty (1973:226), boys as young as three to four years tend to use more of 

their bodies when throwing than do girls of the same age. Girls usually outperform boys in 

motor tasks requiring precision and accuracy.  He found that young boys often outdo most 

of the girls in activities requiring force and/ or speed, including running for speed, 

throwing for distance, stand broad jumping and similar vigorous activities.   

With regards to fundamental motor skills, he found that training interests and aptitudes 

played an important part in whatever performance level was achieved by the individual 

(Cratty, 1973:227).  Sex differences became more pronounced after the ages of five years 

of age.  From age six upwards towards 18 years boys continued to improve while girls 

showed improvement only until 13 years. He felt that as adolescence was reached, many 
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girls did not perform to their potential, whereas many boys seemed to utilize their abilities 

to do well in physical activities and sport. It was his conclusion that apparent differences in 

motor abilities during adolescent years were due to more than variations in muscle density, 

strength, and biochemical makeup. He was convinced that cultural norms, expectations, 

and pressure played a defining role in determining what abilities were expressed and what 

abilities remained undiscovered or underdeveloped. 

 Giuliano, Popp and Knight (2000:1) examined the extent to which childhood play 

activities predict future sport participation by females. Results of their study indicated that 

playing with “masculine” (rather than “feminine”) toys and games, playing in 

predominately male or mixed-gender groups, and being considered a tomboy distinguished 

between females who later became college athletes and those who did not. These findings 

suggest that childhood play activities should be considered, along with other agents of 

socialization (i.e. family, peers, coaches) as important factors in predicting future sport 

participation. 

2.1.4.  Summary of abilities 

It is essential that sport scientists are aware of the different dynamics involved in 

administering talent identification tests designed to identify basic sporting ability.  Not 

only must great care be taken in the identification of which abilities will be assessed and 

the specific tests that will be administered, but many other factors must be considered.  

Because of the physical nature of the abilities to be tested, the timing of the evaluation can 

affect the validity of the tests.  The maturational level and growth rate of a particular child 

may have a huge impact on his/her scores.  The cultural expectations that affect boys and 

girls with regards to their performance on tests of physical and motor skills, may mean that 

the interpretation of scores may have to take social factors into account. Although research 

does support that there is a genetic basis to many sporting abilities, the success of the 

development of those abilities for every individual will be modified by the social 

environment as well as experience gained thorough training and competition. 

The sections that follow aim to define three specific disability groups namely, those 

persons with an intellectual impairment, persons with a hearing impairment and those 

persons with a visual impairment in light of those physical and physiological aspects that 

are characteristic to each impairment group.  
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2.2. Intellectual impairments 

The American Association on Mental Retardation (AAMR) adapted its definition of 

mental retardation in May 1992. The new definition is as follows: 

Mental retardation refers to substantial limitations in present functioning. It is 

characterized by significantly sub-average intellectual functioning, existing 

concurrently with related limitations in two or more of the following applicable 

adaptive skill areas: communication, self-care, home living, social skills, 

community use, self-direction, health and safety, functional academics, leisure, and 

work. Mental retardation manifests before age 18 (Auxter et al, 1993:162). 

This definition emphasizes significant limitations in both intellectual functioning and in 

adaptive behavior as expressed in conceptual, social and practical skills, as well as the 

requirement that the disability originated before age 18 (Sherrill, 2004:562). 

2.2.1. Levels of severity of intellectual impairments 

There are two levels of intellectual impairments namely those individuals with mild 

intellectual impairments and those with severe intellectual impairments. The level of 

impairment is based on the individuals functioning in adaptive skill areas and on the 

amount of support they need. Auxter et al (1993:163) listed the following levels of 

support: 

1. No support needed: the person is either self-sufficient or can procure needed 

support on his or her own. 

2. Minimal support: the person needs intermittent help or support in areas such as 

case management, transportation, home living, physical health, employment, and 

self-advocacy. 

3. Substantial/ extensive support: the person needs regular ongoing support and 

includes instruction, assistance (such as attendant care), and /or supervision 

within a designated adaptive skill area. 

4. Pervasive/ consistent support: the person needs constant care on a 24-hour basis 

and may include the maintenance of life support function/systems. 
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There can be number of causes of intellectual impairments.  Down Syndrome (DS) is a 

unique chromosomal condition characterized by short stature, distinct facial features, and 

physical and cognitive differences that separate it from other manifestations of mental 

retardation (Sherrill, 1993:552). Persons with Down syndrome form the largest sub-group 

of individuals among those with an intellectual disability. Approximately 10-30% of 

individuals with Down syndrome have a genetic condition known as atlantoaxial 

instability. This results in a malalignment of the C1 and C2 vertebrae. This condition 

exposes individuals affected to the possibility of injury, if they participate in activities that 

hyper-extend or radically flex the neck and upper spine. According to Auxter et al 

(1993:171) professionals in adapted physical education need to be aware of the potential 

injury-inducing activities and situations for persons with atlantoaxial instability. Since 

1983 Special Olympics has required a physician’s statement that indicates the absence of 

this condition in a person with Down syndrome as a prerequisite for unrestricted 

participation in Special Olympics (Sherrill, 2004:540) 

2.2.2. Motor performance variables and participants with intellectual impairments 

Most infants and young children with intellectual impairments are developmentally 

delayed (Sherrill, 1993:525). Children with an intellectual impairment are between two or 

four years behind their able-bodied peers. It has been estimated that children with 

intellectual impairments learn movements at about 50% the rate of children without 

intellectual impairments (Auxter et al, 1993:168). 

Winnick (1990:99) acknowledged the developmental lag, but stated that the delay seemed 

to be more related to the cognitive factors of attention and comprehension rather than to 

identifiable physiological or motor deficits. Sherrill (1993:525) supported this by stating 

that the greatest difficulty in teaching motor tasks, lies in the variables of attention and 

comprehension, rather than execution once the task is understood.  The greater the 

intellectual severity the more pronounced the motor deficiency is (Winnick, 1990:98; 

Sherrill, 1993:525). The slower rate of learning of individuals with intellectual 

impairments limits their capacity to learn which in turn affects their ability to develop 

motor skills at the same rate as their able-bodied peers.  Auxter et al (1993:163) noted that 

individuals with intellectual impairments may be clumsy and awkward and lack balance 

and this could affect their ability to perform motor tasks efficiently.  
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2.2.3. Physical fitness and participants with intellectual impairments 

There are certain physical constraints that may be associated with persons with an 

intellectual impairment that may in turn have an effect on aspects of motor performance 

and physical fitness. Differences in motor performance between persons with intellectual 

impairments and those with average IQ’s can be attributed in part by height and body 

composition (Sherrill, 1993:526). Research has shown that boys and girls with and without 

intellectual impairments differ significantly on height and body composition.  In a study by 

Pitetti, Yarmer and Fernhall (2001:127-141), they compared the aerobic fitness and body 

mass index (BMI) of children and adolescents between the ages of 8 and 18 years with and 

without mild intellectual impairments. The findings of the study indicated that those with 

intellectual impairments tended to have higher BMI than their peers. In most instances 

these children and adolescents, especially females were above the body mass index (BMI) 

considered to be overweight. When considering the negative impact that increased body 

mass index (BMI) may have on an individual’s ability to perform motor skills efficiently, 

then it is viable practice to ensure that body fat is to be reduced. This may lead to improved 

levels of motor performance amongst individuals with an intellectual impairment.  

 On the other end of the spectrum when looking at trained individuals who have an 

intellectual impairment, Frey, McCubbin, Hannigan-Downs, Kasser and Skaggs 

(1999:126-137) compared the physical fitness levels of trained runners with mild 

intellectual impairments to those without intellectual impairments and found no significant 

differences in height and weight (Frey et al, 1999:133).  It appears that individuals with 

intellectual impairments in general may have higher body mass index (BMI) scores, which 

would also mean that individuals with intellectual impairments may have more health 

related difficulties that could in turn affect their motor performance. 

The physical fitness levels of individuals with intellectual impairments has been found to 

be generally inferior to that of their able-bodied peers. However, the impairment is not in 

itself a cause for low physical fitness levels (Frey et al, 1999:126; Pitetti et al, 2001:127).  

Findings in a study by Pitetti et al (2001:127-141) indicated that the overall physical 

fitness of children and adolescents with intellectual impairments were dramatically inferior 

to that of their peers without intellectual impairments. For example, Pitetti et al (2001:135) 

determined that the 20m Multi-stage shuttle run test could serve as a predictor of physical 

fitness because it incorporates aerobic power (i.e. cardiovascular fitness) with leg strength 
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and endurance. In their study, males without intellectual impairments completed more laps 

compared to males with an intellectual impairment, as was the case for the females without 

intellectual impairments compared to females with intellectual impairments. 

Auxter et al (1993:164) noted that the cardiovascular systems of many intellectually 

impaired individuals were less well developed, which in turn could be associated with poor 

efficiency in movement performance and the early onset of fatigue. Much of this could be 

attributed to their high inactivity levels along with a lack of opportunity for participation in 

physical activity of any nature. Despite this situation, Auxter et al (1993:164) believed that 

their cardiovascular system could be developed through fitness training. This position was 

supported by a study by Chanias, Reid and Hoover (1998:119-140), who conducted a 

meta-analysis of 21 individual studies. Fernhall (1993, as cited in Chanias et al, 1998:31) 

found that participants who took part in their study raised their cardiovascular fitness, on 

average from the 50th to the 84th percentile in response to exercise.  

Cluphf, O’Connor and Vanin (2001:60) studied the effects of a 12-week, 3-days per week 

low impact aerobic dance program. Results indicated that participation in low-impact 

aerobic dance produced significant increases in the cardiovascular endurance (CVE) of 

adults with intellectual disabilities. It was suggested that professionals in adapted physical 

activity must be made aware of enjoyable physical activity alternatives in order to promote 

higher levels of cardiovascular endurance among individuals with intellectual impairments 

(Cluphf et al, 2001:69). 

 2.2.4. Competitive sport for participants with intellectual impairments 

Persons with an intellectual disability who wish to compete at the international level 

belong to associations that are affiliated to The International Sports Federation for People 

with an Intellectual Disability (INAS-FID). Factors that could be possible causes of 

intellectual impairments such as a lack of stimulation, education and or the social 

deprivation of individuals, are not accepted as criteria for inclusion in sport. The criteria 

for an intellectual disability in sport include the following three elements: 

1. The person must have significant sub average intellectual functioning. In order for the 

person to meet this standard, his or her IQ score must fall between or below the range 

of 70-75 (Sherrill, 2004:562). 
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2. The person should showcase adaptive behavior that is significantly impaired in two or 

more areas of adaptive skills. These adaptive skills measure the effectiveness of the 

person to meet standards of personal independence as well as the ability to mature 

socially with age. 

3. The intellectual impairment must manifest itself with the person before the age of 18.  

The Special Olympics is an international sports association that was founded in 1968 by 

Eunice Kennedy Shriver and the Joseph P. Kennedy foundation. The program has done a 

great deal since its establishment to foster participation in physical activity and sport by 

those individuals with an intellectual disability. It allows for training in physical fitness and 

sport as well as providing those with an intellectual disability with the opportunity to 

compete in sport at local, district, state, national, and at international levels. The mission of 

the Special Olympics is: 

To provide year- round sports training and athletic competition in a variety of 

Olympic-type sports for all children and adults with mental retardations, giving 

them opportunities to develop physical fitness, demonstrate courage, experience 

joy, and participate in a sharing of gifts, skills, and friendship with their families, 

other Special Olympics athletes, and the community (Sherrill, 1993: 531). 

Individuals are not classified according to medical or functional abilities. Instead a division 

system is used where individuals are categorized according to their age, sex, and ability.  

The divisions must have at least three competitors or teams and no more than eight. The 

15% rule should be implemented, this rule states that within any division the top and 

bottom scores of competitors may not exceed each other by more than 15% (Sherrill, 

2004:580). Before individuals are placed in heats or events, they must submit their best 

times or distances to be used in the division system procedures. 

The Special Olympics Organization believes that it is not appropriate for children younger 

than eight years of age to be participating in a competitive environment. Therefore from 

this age onwards the Special Olympics welcome all individuals with an intellectual 

disability to engage in sporting competitions. Athletes are required to follow an 8-week 

training regime before they are to commence in higher levels of competition. The basic 

premise of the Special Olympic programme is to promote an active lifestyle among those 

persons with intellectual impairments as well as to afford them with the same opportunities 
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as their able-bodied peers. The Special Olympics Organization offers three types of 

programmes to those persons with an intellectual impairment. They are as follows 

Winnick, 1990:107): 

1. Sports partnerships- this programme entails athletes that are intellectually 

impaired competing alongside interscholastic or club athletes. 

2. Unified sports- this involves the integration of those with intellectual 

impairments and those without. Teams are created with approximately the same 

number of athletes with and without intellectual impairments of the same age 

and similar ability. 

3. Partners club- this programme sees intellectually impaired athletes performing 

sport skills training and participating in competition alongside their able-bodied 

peers. 

2.2.5. Summary of information about participants with intellectual impairments 

Research has shown that most infants and young children with intellectual impairments are 

developmentally delayed. It has been established that the greater the severity of the 

intellectual impairment, the more pronounced the motor deficiency. Many researchers 

believe that these delays are related to cognitive factors namely those of attention and 

comprehension, rather than physiological or motor deficiencies as such. 

Several studies have confirmed that many persons with intellectual impairments have low 

levels of cardiovascular fitness and a high prevalence of obesity, as reflected in higher 

BMI index scores. Research has found that many individuals with intellectual impairments 

can successfully participate and benefit from participation in physical activity programmes. 

2.3. Hearing impairments 

According to Winnick (1990:155) hearing impairments refer to a hearing loss and deafness 

refers specifically to a hearing loss in which hearing is insufficient for comprehension of 

auditory information, with or without the use of hearing aids. Hard of hearing refers to a 

hearing loss that makes the understanding of speech solely through the ear difficult but not 

impossible.   
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Over the past twenty years, a number of research articles have been published in the 

Adapted Physical Activity Quarterly concerning individuals who are deaf and hard of 

hearing in the context of adapted physical activity. Eight of these studies have examined 

the motor skill performance and physical fitness of deaf and hard of hearing individuals. 

The remaining five studies have outlined the administration procedures used to assess the 

motor skills of hearing impaired individuals and have also reviewed participation in deaf 

sport either by elite deaf athletes, deaf spectators or deaf sport directors. 

2.3.1. Levels of severity of hearing impairments 

Hearing loss is defined as hearing impairment degrees, the categories of which usually 

range from slight to profound (Goodman & Hopper, 1992:215).    

Table 2.  Degrees of hearing loss (Winnick, 1990:156)                             

Degree of Loss Loss in Decibels (dB) Difficulty with 
 

Slight 25-40 Whispered speech. 
 

Mild 41-54 Normal speech at a  
distance of 3-5 ft. 

 
Marked or moderate 55-69 Understanding loud or 

shouted speech at close 
range, group discussion. 

 
Severe 70-89 Understanding speech at 

close range even  
when amplified. 

 
Profound 90+ Hearing most sounds, 

including telephone rings 
and instruments. 

 

2.3.2. Motor performance variables and participants with hearing impairments 

Few investigations were found focused on motor ability variables and deaf or hard of 

hearing individuals. Generally, available studies have focused on balance and selected 

motor fitness and physical fitness variables (Berridge & Ward, 1987:43). 

Literature shows that children who are deaf generally perform fundamental motor skills at 

a level comparable to their same age peers who can hear. Reviews of literature have found 
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hearing impaired individuals to be more similar than dissimilar in their psychomotor 

behaviour when opportunities for performance are equal (Goodman & Hopper, 1992:32; 

Savelsbergh & Netelenbos, 1992:349).   

Deafness is primarily a disability of communication rather than a disability of motor skill 

performance (Dummer, Haubenstricker & Stewart, 1996:413). Performance of motor skills 

are the same as for hearing persons, except when inner ear deficits exists. Schmidt 

(1985:300) stated that if vestibular etiology of those with hearing impairments was 

controlled in research, there would be no significant differences found between the hearing 

impaired groups and hearing groups. Results that show poor motor performance for deaf 

children as a group could reflect the very poor performance of those children with 

vestibular damage along with the average performance of the rest of the deaf children. This 

means that not all hearing impaired students will have poor balance or motor problems 

accentuated by poor balance (Schmidt, 1985:302). 

According to Savelsbergh and Netelenbos (1992:343), spatial information for the 

execution of motor behaviour is acquired by orientating eye and hand movements. Their 

investigation aimed to assess whether a developmental lag in motor abilities of deaf 

children could partly be attributed to localization problems. It was suggested that the 

characteristic delay in motor development of deaf children could be attributed to specific 

visual localization problems. The deaf children were not slower than the hearing children 

in their movement execution per se (Savelsbergh & Netelenbos, 1992:349). Results 

showed that there were no significant differences in catching ability between the deaf 

children and children without a hearing impairment when the target (i.e. ball) was inside 

their field of view. The deaf children made significantly more catching errors compared to 

the hearing children when the ball approached from outside their field of view. 

Dummer et al (1996:400) used the Test of Gross Motor Development  (TGMD) to assess 

the fundamental motor skills of girls (N= 91) and boys (N= 110) between the ages of 4 and 

18 years. The investigation showed differences in the rate of development of fundamental 

motor skills in children who are deaf compared to children who could hear. The subjects in 

the study demonstrated some delays in the acquisition of the catch, bounce, kick, strike, 

throw, skip and leap skills (Dummer et al, 1996:412). 
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2.3.3. Physical fitness and participants with hearing impairments 

The most comprehensive study of the fitness of the deaf and hard of hearing to date was 

that of Winnick and Short (1986:58-66). Deaf (N=892), hard of hearing (N=153) and 

hearing (N= 686) students between the age range of 10 and 17 were assessed on their 

physical fitness status with the use of the UNIQUE test. The findings of the study indicated 

that deaf and hard of hearing students are similar to their hearing peers with regards to 

body composition, grip strength, sit- and –reach flexibility, 50-yd dash times and 9-or 12-

min endurance runs. It was only on the sit-up test that the hearing subjects in the study 

surpassed the performance of their hearing impaired peers (Winnick & Short (1986:58). 

The most notable differences found by Winnick and Short (1986:62), were that deaf and 

hard of hearing female subjects had greater skinfold values and were less flexible than 

hearing females. When considering the influence of age on physical fitness, it was noted 

that, males generally improved performance scores with age and females showed small 

change.  

Ellis and Darby (1993:216) compared balance and peak oxygen consumption among 

hearing, congenital non-hearing and acquired non-hearing female intercollegiate athletes. 

The findings of the study indicated that balance had an effect on an individual’s 

performance on peak oxygen consumption tests. They made recommendations with 

regards to the administration of these tests, prescribing that the balance of the deaf 

individual should be evaluated prior to testing of peak oxygen consumption. A deficiency 

in balance may affect the peak VO2 values attained on a piece of equipment such as the 

bench step, as this test requires a maximal level of balance (Ellis & Darby, 1993:223). This 

is crucial when testing the physical fitness of those deaf and hard of hearing individuals 

with vestibular dysfunctions.  

Longmuir and Bar-Or (2000:40) conducted a survey to examine the factors influencing 

physical activity levels of youths with physical and sensory disabilities. Of the girls  

(N= 458) and boys (N= 499) 164 hearing impaired (e.g. deaf and hard of hearing) 

individuals completed the survey. It was suggested that youths with hearing impairments 

had higher levels of habitual activity, perceived themselves to be as fit or fitter than their 

peers, and were less likely to be limited in physical activity participation than youths with 

physical disabilities or visual impairments (Longmuir & Bar-Or, 2000:47). 
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Hopper (1988:293) assessed self-concept and motor performance of hearing impaired boys 

and girls (N=32). Differences existed between how hearing impaired students perceived 

their motor skills and their actual performance, as was revealed by the correlation between 

the athletic competence domain and motor skills 

Self-perception has been found to be associated with good performance in the 9-

min run. Students with hearing impairments who viewed themselves as athletically 

capable did best on this test as well as the sit and reach, but performed less well in 

catching, sit-ups, shuttle run and long jump skills (Hopper, 1988:301). 

With hearing impaired individuals, the same pattern of differences according to gender and 

age noted with hearing individuals was found. Boys were more physically fit than girls 

(except for test of flexibility) and older children were more fit than younger children 

(Winnick, 1990:160). This should allow for the evaluation of deaf children using the same 

norms used for hearing children, assuming there are not social factors limiting the physical 

activity opportunities of children with hearing impairments. It could also then be expected 

that participants with hearing impairments, assuming no vestibular difficulties, can attain 

the same standards for health-related physical fitness as their hearing counterparts 

(Winnick, 1990:140). 

2.3.4. Competitive sport for participants with hearing impairments 

The term Deaf sport was explained by David Stewart (1991:1, 2) as: 

A social institution within which deaf people exercise their right to self- 

determination through organization, competition and socialization surrounding deaf 

sport activities. Deaf sport can be thought of as a vehicle for understanding the 

dynamics of being deaf. Essentially deaf sport emphasizes the honour of being 

deaf, whereas society tends to focus on the adversity of deafness. 

Deaf sport refers to all the athletic and related activities designed for the involvement of 

deaf individuals (Stewart, McCarthy & Robinson, 1988:234). It offers all deaf individuals 

a unique opportunity to find the physical and social gratification they desire from sport. 

The sport skills of deaf athletes span the range found in the hearing population. Deaf 

athletes are capable of competing as equals among hearing athletes. 
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If this is the case then the question that arises is why deaf sport organizations exist?  

According to Stewart, Robinson and McCarthy (1991:111) deaf sport organizations are 

formed because social processes found in deaf sport are designed specifically to satisfy the 

physical, psychological and social needs of deaf individuals.  Despite this it is not 

uncommon for deaf individuals to participate in leagues and teams for the hearing.  Many 

deaf athletes compete and train in totally integrated settings in order to extend their 

physical prowess. This statement is supported by the findings in a study done by Stewart et 

al (1991:143) where elite deaf athletes indicated that they preferred to compete and train 

on teams for the hearing as opposed to teams for deaf persons. The participation in teams 

for the hearing allows for the development in athletic skills and provides them with a more 

competitive environment. 

 In a study completed by Stewart et al (1988:233-244) with deaf sport directors, the 

consensus was that teams for the hearing offered a more competitive atmosphere, more 

opportunities to develop athletic skills, more intense training sessions, and a greater 

challenge than playing on a team for deaf persons. Competition and training on hearing 

teams might also be preferred because for many deaf athletes that is the only option to 

which they have had access.  For many deaf athletes, joining hearing teams is often their 

only way of obtaining, qualified coaching, training facilities and competition (Stewart et 

al, 1988:240).  

Both the elite deaf athletes and the deaf sport directors agreed that competition on teams 

for the deaf was preferred for its social benefits, high degree of enjoyment, communication 

compatibility among players and equity among players (i.e. deafness is the norm and 

players perceive each other as social equals (Stewart et al, 1988:240). As it is all to often 

the case that when deaf individuals interact in a hearing environment, they are not accepted 

as equals.   If one considers that communication is a very important component in 

socialization, it is then easy to see why deaf or hard of hearing individuals may encounter 

obstacles to their participation in sport for the hearing. 

Stewart et al (1991:144) made the following remark concerning communication and deaf 

athletes:  
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Individual sport such as swimming, tennis, shooting, and wrestling do not place as 

much demand on interpersonal interactions as team sports. Moreover, deaf athletes 

choose individual sport over team sports because the frustrations associated with 

communicating with hearing people would likely be less in such an environment. 

Deaf sport has social consequences that extend beyond the game itself. It is a primary 

vehicle for the socialization of deaf individuals who use sign language for communication. 

According to Stewart (1991:131) evidence suggests that sport for the deaf caters for the 

social instincts of deaf individuals and sport for the hearing to their physical capabilities. 

Therefore it is social versus physical gratification 

The participation of participants with a hearing impairment in competitive sport may be 

increased by the administration of talent identification programs that identify those with 

potential for success in a designated sport. The Comite International des Sports des Sourds 

(CISS, 2004) is the international organization responsible for all aspects of sports for deaf 

people. The English translation of this is The International Committee on Silent Sports. 

CISS (2004) aims to develop and to promote sport training and competition in the deaf 

international sporting community. 

In order to qualify for the World Games for the Deaf and other competitions sanctioned by 

CISS, participants are required to have a hearing loss of at least 55 decibels (dB) or more, 

without the use of hearing aids, in the ear with best residual hearing. For competitions 

participants are not permitted to wear their hearing aids. Persons whose only disability is a 

hearing impairment, do not participate in the Paralympic Games. Their equivalent is the 

Deaflympic Games. The Deaflympic Games were first held in 1924. These games are 

made up of Winter and Summer Games that allow deaf persons to participate in a variety 

of sporting codes. World Games (Deaflympics) like the Olympic Games are conducted as 

quadrennial events. 

The characteristics of persons with a hearing loss depend largely in part to the degree of 

hearing loss. In general persons with hearing impairments showcase no significant 

differences in relation to their hearing counterparts with regards to the development of 

motor skills and their physical response to exercise and physical activity. It is essential that 

they be provided with access to equal opportunities for movement.  Deaf and hard of 

hearing children do not as a rule need a totally separate set of activities from their hearing 
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peers, it is just recommended that they are assessed to determine whether possible 

underdevelopment and poor motor coordination exists. 

2.4. Visual Impairments 

The term “vision impairment” (VI) refers to any condition which interferes with vision 

including total blindness. The term includes both partially sighted and the blind. Even with 

correction the visual impairment adversely affects a child’s educational performance 

(Auxter et al, 1993:285).  

There are two groups amongst individuals that have visual impairments. There are those 

with a congenital visual impairment (i.e. the condition has been present since birth or soon 

after birth) and those individuals who have acquired the visual impairment after birth in 

childhood or later on in life.  

2.4.1. Levels of visual impairment 

Blindness is determined by visual acuity. This is referred to as the clarity of vision with 

which an individual can see. It is expressed in a ratio with normal vision as the numerator 

and actual vision measured as the denominator (Auxter et al, 1993:285). For example 6/60 

vision means that the eye can see at a distance of 6 meters what the normal eye can see at 

60 meters. Total blindness is lack of visual perception or the ability to recognize a strong 

light shown directly into the eye and is called no light perception.  

Legal blindness is vision of 20/200 (6/18m) or less with the best correction (while wearing 

glasses). It is the ability to see at 20 ft (6m) what the normal eye sees at 200 ft (18m) (i.e. 

1/10 or less of normal vision (Sherrill, 2003:662). 

It is important to remember that there are varying degrees of blindness. If individuals are 

not totally blind, they are still able to make use of residual vision. At least 80% of people 

who are blind have some residual vision (Sherrill, 2004:715). This is to be stressed with 

regards to physical activity. It is still possible to make functional use of whatever vision 

remains (Auxter et al, 1993:285). 
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2.4.2. Motor performance variables and participants with visual impairments 

Vision loss has serious implications for motor, intellectual, psychological, and social 

development. Vision loss early in life may delay mastery of motor responses (Auxter et al, 

1993:302). Mastery of motor milestones is in a different order from that of sighted infants. 

Sherrill (2004:717) notes that milestones that require vision for motivation to move are 

delayed most (e.g. raising the head from the prone position, reaching, crawling, creeping 

and walking). This in turn may affect other areas of development. These are a few factors 

that influence the movement potential of persons with visual impairments: 

1. The degree of visual impairment plays a major role in the ability to perform motor 

skills efficiently (Arnold & McGrain, 1985:207). Vision influences the incentive and 

ability to move. The lack of vision therefore limits optimal physical and motor 

development (Winnick, 1985:296).  

2. The time of onset of visual impairment has a major impact on the development of a 

child. Those individuals who have adventitiously acquired a visual impairment in 

adolescence or adulthood will be at an advantage to those with congenital blindness. 

Those with adventitious blindness will have had opportunities to explore environments 

and receive environmental information through the visual senses for development 

(Auxter et al, 1993:289). This impacts favorably on the physical and motor 

development of the adventitiously blind person as visual feedback once played a role 

in their learning process. 

3. Overprotection on the part of parents and teachers may hamper the development of a 

congenitally blind person. Auxter et al (1993:289) noted that these children are not 

allowed the opportunity to explore the environment necessary for development of 

motor responses.    

Motor development is delayed amongst blind infants (Sherrill, 2004:717). These delays are 

particularly noted in mobility and loco motor related behaviours.  One such area of delay is 

that of postural alignment. A blind child is often unaware of the movement potential of 

their body parts (Auxter et al, 1993:289). This lack of awareness of potential may restrict 

movements, which in turn retards development of muscles and balancing mechanisms 

needed for the development of complex motor skills. Body image and balance may also be 

poor amongst those with visual impairments. Winnick (1990:147) attributes this to the 
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decreased opportunity for regular physical activity through which balance and body image 

are developed and refined. Balance is highlighted due to its important role in locomotion 

(Skaggs & Hopper, 1996:20). This is a contributing factor to mobility, which is of vital 

importance to those with visual impairments. The walking gait of persons who are totally 

blind is often characterized by shorter strides, pronounced shuffle, slower pace, more time 

spent in the support phase. 

In a study by Arnold and McGrain (1985:206-213) the sprint running of visually impaired 

youths was examined. The running gait of the sprinters who are totally blind (Class B1) is 

shorter in stride, exhibits less extension and flexion at the hip, and is half the speed of 

sprinters who are partially sighted (Class B2 and B3). The visually impaired runners who 

participated in the study demonstrated the running speed was related to the angular motion 

of the hip. This was most evident in those classified as Class B1 who demonstrated a lack 

of muscle activity at the hip joint. 

Arnold and McGrain (1985:212) suggested that physical educators could develop sprint 

running speed through an increase in stride length by generating greater hip extension in 

the drive phase and hip flexion in the recovery phase of the sprint run. 

Winnick (1990:147) noted that the missing component in the development of normal 

patterns of development among children with visual impairments is a lack of experience 

and not a lack of ability. Therefore it is essential that these children are allowed the 

opportunity to move in a safe environment to minimize the development of motor delays. 

2.4.3. Physical fitness and participants with visual impairments 

Degree of visual impairment, age, and gender affect fitness scores. The more severe the 

visual impairment the lower the fitness, it is probably because overprotection increases 

with severity (Sherrill, 2004:717).  

 When persons with visual impairments are exploring unfamiliar areas it has been noticed 

that their movement patterns become mechanically less efficient. Sherrill (2004:718) stated 

that this would in turn lead to early fatigue. It is essential then that individuals with visual 

impairments have good fitness levels to combat fatigue and stress. 
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Blind and visually disabled persons for the most part obtain lower scores on physical 

fitness tests than do their sighted peers (Auxter et al, 1993:291).  

This lack of physical fitness may to a large degree be attributed to a more passive lifestyle. 

Longmuir and Bar-Or (2000:47) found that youths with visual impairments along with 

their physically disabled peers (i.e. those with cerebral palsy and muscular dystrophy) had 

the most sedentary lifestyles. Only 27% of youths with visual impairments in the study 

were active. These youths considered themselves to be less fit relative to their peers and 

reported more limitations for physical activity participation (Longmuir & Bar-Or, 

2000:47). Auxter et al (1993:284) stated the following: 

Many of these children have not had opportunities to physically explore the 

environment during their early years. As a result, intact sensorimotor systems 

are not stimulated adequately and motor development and physical fitness 

levels suffer. 

Many individuals with visual impairments appear capable of developing fitness levels at 

least as high as those of sighted students, but perhaps they are not provided the 

opportunities to develop these higher fitness levels (Winnick, 1990:147).  

It is suggested that individuals with visual impairments need higher levels of physical 

fitness than their sighted counterparts. In many instances visually impaired individuals 

spend more energy to gain the same goals as those with sight, in most instances they need 

greater than normal stamina to reach the same levels of performance as the sighted 

(Winnick, 1985:296).  

Relative performance on fitness test items of students with visual impairments varies with 

the nature of the particular test (Winnick, 1985:294). Amount of usable vision, the age at 

which vision was lost, the presence of other health problems and other disabilities can 

greatly influence the characteristics found among individuals with visual impairments. 

Skaggs and Hopper (1996:16) identified those with sensory limitations as those who can 

benefit from increasing physical activity levels. The lower performance of individuals with 

visual impairments points to a need to develop physical fitness programmes for this 

population. 
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2.4.4. Competitive sport for participants with visual impairments 

The participation of participants with a visual impairment in competitive sport may be 

increased by the administration of talent identification programmes that identify those with 

potential for success in a designated sport. The International Blind Sports Federation 

(IBSA) has determined three classes in international competition for blind and partially 

sighted athletes. They are as follows: 

B1 - No light perception at all in either eye up to light perception and inability to recognize 

objects or contours in any direction and at any distance. 

B2 - Ability to recognize objects or contours up to a visual acuity of 2/60 and/or a limited 

visual field of 5˚ 

B3 - Can recognize objects or contours between 2 and 6 meters away (2/60 to 6/60 vision) 

and a field of vision between 5˚ and 20˚ (IBSA, 2005). 

The International Blind Sports Federation (IBSA) is the worldwide governing body for 

blind sports. This organization was founded in 1981 in Paris.  The vision of the IBSA 

organization is to ensure the empowerment of blind and partially sighted athletes allowing 

them to achieve optimum sporting performance while raising public awareness. They plan, 

co-ordinate and organize championships and sports events for blind and partially sighted 

sportsmen and sportswomen on a continental and world level.  The biggest sports event for 

the blind is the multi-sport IBSA World Championships, held every four years where blind 

and visually impaired persons get involved in a variety of sports and physical activities. 

Individuals with visual impairments may wish to participate in integrated sports with their 

sighted peers or in sports exclusively for the visually impaired. It is a matter of preference. 

Sherrill (1993:672) believes that though persons with visual impairments can participate in 

many integrated activities, they should be given the optimal training in areas where they 

are most likely to excel. 

The visually impaired individuals participate in a number of traditional sporting codes, e.g. 

athletics, cricket, golf, judo, swimming and wrestling. Wherever it is necessary rule 

modifications are made to assist these athletes (e.g. a 100m sprint runner in the B1 class 

may make use of a guide runner). 
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Sports that are specific to the visually impaired are goal ball and beep baseball. Goal ball is 

a Paralympic sport that is also played at the world championships for the visually impaired. 

It provides gross motor movement cued by auditory stimuli (a bell ball) (Auxter et al, 

1993:300). Due to the fact that all team members are required to wear a blindfold, goal ball 

places persons with VI on equal terms with their sighted peers and thus can be used in 

main stream physical education (Sherrill, 1993:673). 

 Another sport specific to persons with visual impairments is that of beep baseball. This 

game is a non- paralympic event and is played for recreational purposes. It is a game 

designed to encourage blind and sighted players to compete in softball (Auxter et al, 

1993:301). 

Studies pertaining to persons with visual impairments and physical activity have identified 

this group as having equal or lower fitness levels than their sighted peers that may be 

improved with the correct physical activity programs. They have some of the lowest levels 

of physical activity. This could in part be attributed to the overprotection by parents and 

teachers, it denies them the opportunity to discover new environments and negatively 

affects their development. The other factor that affects low physical activity levels is that 

visual impairments limit social comparisons therefore verbal input is essential to motivate 

persons with visual impairments to perform their best. 

Regular exercise by persons with a visual impairment produces the same positive 

physiological and skills benefits as for persons without a disability. Except for certain 

activities (e.g. those including ball skills) persons with visual impairments may participate 

in a number of physical activities with few adaptations. It is very important to remember 

that most persons with a visual impairment have residual vision which should be utilized in 

all settings including those concerning physical activities. 

2.5. Summary 

When looking at persons with a intellectual impairment, persons with a hearing 

impairment and those persons with a visual impairment it is clear that there are discernable 

differences amongst the three groups with the visually impaired showcasing the most 

sedentary lifestyles among the three groups. Much of the performance on fundamental 

motor skills of persons with an intellectual impairment can be accounted for by delays in 

cognitive factors such as attention and comprehension, and not necessarily deficits in 
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physiological and motor aspects of performance. Therefore it is essential that those 

working with persons with an intellectual impairment assist in the constant motivation of 

these individuals to help them attain desired levels of performance. When looking at 

persons with a hearing impairment it is evident that they are the group that are more similar 

than dissimilar than their able-bodied peers. The performance of those persons with a 

hearing impairment are at a level comparable to their same age peers who can hear, except 

in cases where inner ear deficits exists.  

In all three instances the severity of the disability largely determines success of the 

individual with regards to performance of fundamental motor skills. With an increase in 

the level of severity the more the individual is limited in their capacity to learn which 

ultimately affects the individual’s ability to develop their motor skills to the desired level. 

All three disability groups can benefit from the administration of talent identification 

programs that will identify individuals in each group that possess the potential to become 

successful athletes in their disability group and with their class in that group. 

 

 

 

 



 37

CHAPTER 3 

METHODOLOGY 

This chapter will consist of a description of the test for basic sporting ability, as well 

as the procedures followed during the test sessions at the schools and the approach to 

data analysis.  

3.1  Identification of the test battery 

Data was collected by administering a battery of 11 test items as prescribed by 

Disability Sport South Africa (DISSA) in their Screening manual for basic sporting 

ability for persons with disabilities (2002:11-27).  The face validity of this test battery 

was accepted because DISSA had adopted the battery and recommended its use as 

part of its national talent identification plan (DISSA, 2002). 

The following physical and motor abilities were included in the battery: 

1. Height. The body height of each participant was assessed by measuring the 

distance from the ground to the highest point (vertex) on the head with the 

use of a measuring tape mounted to a wall, accurate to 0.1cm. Participants 

were instructed to remove their shoes on this test item. 

2. Sitting Height. The sitting height of each participant was determined by 

measuring the vertical distance from the sitting surface to the top of the 

head (vertex) including the total of the trunk, neck and head length, accurate 

to 0.1cm. 

3. Arm Span. The arm span of each participant was determined by measuring 

the horizontal distance between the tips of the middle (longest) finger of 

each hand when both arms were extended to the sides and maximally to the 

level of the shoulders (90˚ abduction). 

4. Body Mass. The body mass of each participant was measured with the use 

of a scale. Participants were instructed to remove their shoes for this test 

item. 
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5. Eye- hand Coordination. The eye-hand coordination of the participants with 

both an intellectual impairment and those with a hearing impairment was 

measured by the administration of the Throw and Catch Test (this test is for 

all disabilities except for participants with visual impairments). A black, 

yellow and red circular target was mounted on the wall as a target. The 

participant was given 10 attempts to throw and catch a tennis ball with their 

preferred hand. This was followed by 10 attempts of throwing the tennis 

ball with their preferred hand and catching with their non-preferred hand. 

Participants were reminded that it was important to throw the ball with an 

underarm throw and that the ball was not allowed to bounce on the floor 

before it was to be caught. 

6. Eye-hand Coordination and Sound Localization. The eye-hand coordination 

and sound localization of participants with visual impairments was 

measured by the administration of the Throwing Test. The visually impaired 

participant was required to wear a blindfold while completing the test item. 

A beanbag was to be thrown underarm against a target mounted to a wall. 

The participant was not required to catch the beanbag as it rebounded of the 

wall. The participant was given two trials of 10 attempts each to throw the 

beanbag at the target. 

7. Upper Body Power. The upper body power of each participant was 

measured by the administration of the Basketball Throw test. Participants 

were required to push the ball as far as possible by making use of a chest 

pass.  The distance thrown was measured along a measuring tape placed on 

the floor. The best distance of two trials allocated to a participant was used. 

8. Leg Power. The leg power of each participant was measured by the 

administration of the Vertical Jump test. Participants were required to 

stretch to obtain their reaching height and then jump to obtain a final height 

jumped. The reaching height was then subtracted from the vertical jump 

height, this allowed for the attainment of the total vertical jump distance in 

centimetres.  The reaching height was subtracted from the best vertical jump 

distance of the two trials allocated to participants. The participants were 

instructed to remove their shoes for this test item. 
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9. Agility. The ability of each participant to change direction quickly was 

measured by using the Agility Run test. The time taken to run between two 

parallel lines marked on the ground 5m apart was recorded by a stopwatch. 

The participants were allowed two trials. The time of the fastest trial was 

recorded (taken to the nearest 0.1 of a second).  Participants with a visual 

impairment, who were not able to complete the test alone, were provided 

with a guide runner. 

10. Running Speed. The running speed of each participant was measured by the 

administration of the 20-Meter Sprint test. The participants had to run as 

quickly as possible along a 20m running track marked by marker cones. 

Each participant was allowed two trials. The fastest time trial taken to run 

was recorded (to the nearest 0.1 of a second). 

11. Aerobic Fitness (Cardiovascular endurance). The aerobic endurance of each 

participant was measured by the administration of the 800-Meter Run.  The 

participants were instructed to run the 800m running circuit as fast as 

possible. The time taken to run the 800-meter run was recorded to the 

nearest 0.1 of a second. 

3.2.  Procedures 

3.2.1.  Recruitment of test administrators 

Test administrators were recruited from students in the Department of Sport Science 

at Stellenbosch University who had specialized in the field of disability sport. Prior to 

the commencement of data collection, all involved (seven volunteers) participated in a 

two-hour training session where each test item was explained in detail, accompanied 

by a demonstration.  Test administrators were given the opportunity to practice each 

test item, and ask questions about how to collect and record the data accurately. 

3.2.2.  Selection of subjects 

A permission letter (Appendix A) was obtained from the Western Cape Education 

Department, approving the application for the research study to be conducted in those 

schools listed as being “appropriate” for the study (i.e. all special schools in the 
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Province dealing with children with intellectual impairments, hearing impairments 

and visual impairments).  The principal of each school was approached and asked to 

assist in the investigation by allowing some of their students to become active 

participants in the study.  Four schools indicated a willingness to participate:  two 

schools for children with intellectual impairments, one school for children with 

hearing impairments and one school for children with visual impairments.  

Each school was allocated a testing date where by all the items in the test battery 

would be administered to a representative sample of children selected by the primary 

sports teacher at the school.  Because this study was aimed at generating normative 

values, these teachers were asked to include “the better and the weaker” children in 

their sample in order to ensure a range of performance on each test.  

As a results of this selection process, the total number of subjects in this study was 

140 children (N=86 males and N=54 females), all of whom who attended a special 

needs school in the Western Cape and Eastern Cape regions. Of the 140 children, 49 

(N=27 males and N=22 females) were children with mild to moderate intellectual 

impairments (II), 58 (N=35 males and N=23 females) were children who were deaf or 

hard of hearing (D/HH) and 33 (N=24 males and N=9 females) were children with 

visual impairments (VI) of which 11 (N=7 males and N= 4 females) needed to run 

with a guide and 22 (N=17 males and N=5 females) where independent runners.  

Participants ranged in age from 10-15 years (M= 12.36, SD= 1.68).  

The sampling design was purposive in that the participants had to meet the criteria of 

being a) between the ages of 10-15 years old, b) have either a mild to moderate 

intellectual impairment or c) be deaf or hard of hearing or d) have a visual 

impairment, and finally e) participants were to show no signs of a physical disability 

that may restrict the participation of the child in the study.  

3.2.3.  Test Administration 

Upon arrival at each school, the assessment team (the investigator and the test 

administrators) reported to the main office to meet the sport teacher and to get the list 

of children who would participate in the study.  The team then went to the testing area 

as designated by the sport teacher.  The team brought all of the equipment needed for 

testing, and used the same equipment for each testing session. The testing area at each 
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school was divided into five stations, with selected test items at each station. At each 

station at least on trained test administrator was in control of the test administration.  

The subjects arrived at the testing area one group at a time, led by the sport teacher. 

On arrival at the testing area the children were introduced to the test administrators 

and were told what the purpose of the testing was.  Each participant was provided 

with a basic sport ability general information record form (Appendix B) and a basic 

sporting ability report of results form (Appendix C).  The general information 

document is an adapted version of that used by DISSA in their Screening manual for 

basic sporting ability for persons with disabilities (DISSA, 2002:28). The report of 

results is the exact replica as that used in the manual (DISSA, 2002:31).  The test 

administrators were responsible for completing the sections that pertained to the 

particular test item (Prior to the testing date the general information of each 

participant was completed with the use of information provided by the teachers at 

each participating school). 

Groups ranged in size from 10 to 20 children.  Only after one group of children had 

completed the test battery, did they leave the test area and another group of children 

were brought in for testing. 

Before the commencement of the testing, the children completed a warm-up that 

consisted of basic stretches as well as walking, hopping and skipping activities. The 

children were divided into smaller groups. The children in each group were randomly 

assigned to begin testing at one of the four indoor test stations.   

Prior to the administration of each test item, it was demonstrated by each test 

administrator responsible for that specific station.  

• When testing the children with visual impairments the demonstration was 

accompanied by a step-by-step verbal description.  For children who had no 

residual vision remaining, body manipulation was used with the verbal 

description.  

• When testing the children with hearing impairments wherever possible a 

school teacher instructed the children through speech and signs. With all 

three disability groups if a participant showed any signs of confusion about 
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the directions for performing a skill, additional demonstrations and 

instruction were provided. Subjects were allowed to repeat trials when such 

misunderstandings were apparent (Dummer et al., 1996:405).  

Each group would complete all the tests at their assigned station, then wait to rotate to 

another station. The investigator would signal the group when it was time to rotate.  

This pattern was followed until all the tests were completed. Then the whole group of 

participants moved outside to the open field to complete the test items at the fifth 

station (the outdoor station), namely the agility run, 20-meter sprint and the 800-meter 

run. 

3.2.4 Variations in testing  

It was not always possible for testing procedures to be kept uniform. Certain variables 

could not be kept 100% constant.   

• At one of the schools for children with intellectual impairments, it was not 

possible to complete the 20-meter sprint and 800-meter run tests due to 

undesirable weather conditions (i.e. rain). Therefore, it was necessary to 

schedule a second test date where the test could be administered. This was 

done on a sports field with a flat surface.  

• When testing at the second school for children with intellectual 

impairments, it was necessary to first complete the agility run, 20-meter 

sprint and the 800-meter run because undesirable weather conditions (i.e. 

rain) was about to begin.  Then the group as a whole moved indoors to 

complete the other test items.  

• The amount of external motivation provided by test administrators was 

greater when working with the children with intellectual impairments.  The 

test administrators had to constantly motivate these children, or they lost 

interest very quickly. It was essential that there were to be no long waiting 

periods between stations as the participants became easily distracted 

throughout the duration of testing.  
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• The most important consideration when working with these children with 

hearing impairments was the mode of communication. The sport teacher 

assisting the test administrators had to help explain some of the test items 

with the use of sign language and the children’s first language (i.e. Xhosa). 

The use of the first language was beneficial to those children with residual 

hearing and those who were able to lip-read.  Test administrators did learn 

basic signs to help them in the instruction of these participants. For 

example, a hand signal was used to show the participant when it was time to 

start running or when it was time to stop running  on the test items that 

required the participants to run for one point to another. At the station where 

the agility run, 20-meter sprint and the 800-meter run tests were to be 

completed, all participants were brought together where the teacher 

assisting the test administrators explained what was expected of each 

participant at each testing stations. This was followed by a demonstration of 

each test item by the test administrator responsible for that test item. 

• For the assessment of eye-hand coordination, the test battery required a 

modified test item when testing participants with visual impairments. The 

modification made use of a bean bag instead of a tennis ball, as was used in 

the throw and catch test when assessing participants with intellectual 

impairments or with hearing impairments. For this modification, the test 

administrator stood next to the target and hit the centre of the target twice 

with a flat hand to ensure that the participant could hear the sound. This was 

done so that the participant knew where the centre of the target was. 

• Participants with visual impairments who were unable to complete the 

agility run, 20-meter sprint and the 800-meter run by themselves were 

provided with a guide runner as per their request. In the case of the 800-

meter run, there were not a sufficient number of test administrators that 

could act as guide runners for those persons that required the assistance of a 

guide runner. Therefore the participants who required assistance were 

paired with participants who were better able to see the running course as 

was suggested by the teacher assisting the test administrators. 
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3.3. Calculating the reliability of some of the test items 

Although the validity of the test battery was accepted, the investigator wanted to 

calculate its reliability.  However, the principals were unwilling to set aside time for 

any re-testing.  As a compromise, reliability coefficients were determined for those 

test items that contained multiple trials. 

Reliability for the basketball throw, vertical jump, agility run and the 20-meter sprint 

tests was calculated for all three disability groups participating in this study. The 

correlation coefficients are presented in Table 3. From viewing this table it is evident 

that the majority of the test items among all disability groups had strong correlation 

coefficients (0.75< |r| < 1) with certain test items having moderate to good correlation 

coefficients (0.50< |r| < 0.74). This therefore shows that there is internal stability for 

these test items. 
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Table 3.    The correlation coefficients for the basketball throw, vertical jump, agility run and 20m sprint tests. 
 
 
 
Variable                            Intellectual impairment               Hearing impairment               Visual impairment (WG)             Visual impairment (IR) 
                                                          (r)                                             (r)                                            (r)                                                   (r) 
____________________________________________________________________________________________________________________                         
 
 
Basketball throw                              0.86                                         0.87                                         0.92                                                 0.89                                        
 
Vertical jump                                   0.99                                         0.98                                          0.98                                                 0.99 
 
Agility run                                       0.82                                         0.94                                          0.74                                                 0.65 
 
20m Sprint                                       0.88                                         0.89                                          0.73                                                 0.92 
 
____________________________________________________________________________________________________________________ 
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3.4. Data analysis 

Descriptive statistics (mean scores and standard deviations) of all variables were 

calculated to allow a comparison of scores between disability groups. The purpose of 

the study was to determine if there are indeed performance differences in the sporting 

ability of each of the disability groups.  

The data for each test item was then processed to produce percentile tables, whereby 

participants were sorted according to their impairment and gender. The purpose of the 

study was to determine norms for the interpretation of test results in the future when 

this battery is used for talent identification.  Tables were produced for each of the 

following disability groups: 

• Participants with intellectual impairments. 

• Participants with hearing impairments 

• Participants with visual impairments (with a guide). 

• Participants with visual impairments (independent runner).  

It was decided to split the participants with visual impairments into two groups since 

it was anticipated that the performance of individuals who needed guides to complete 

the test items were facing a different challenge than those who did not need a guide. 



 47

CHAPTER 4 

RESULTS AND DISCUSSION 

The following sections present the results of the subjects’ performances on all items 

on DISSA’s Test of Basic Sporting Ability.  The sections are arranged according to 

the research questions that guided this study.   

4.1. Differences between groups 

Research Question 1.  What are the differences between participants from different 

disability groups (males and females) in terms of their performances on DISSA’s Test 

of Basic Sporting Ability? 

Descriptive statistics are presented in Tables 4 and 5 for all disability groups 

participating in this study for all items on the Test for Basic Sporting Ability. Table 4 

presents the results for males 10-15 years of age and Table 5 presents the results for 

females 10-15 years of age.  

Inspection of the group of males (Table 4) consisting of children with an intellectual 

impairment (II) (N=27), children with a hearing impairment (HI) (n=35), children 

with a visual impairment (VI) with a guide runner (WG) (N=7) and children with a 

visual impairment (VI) who are independent runners (IR) (N= 17) reveal that the 

group of males with a visual impairment (independent runner) have higher mean 

scores on seven of the 11 test items than the males from other three groups.  
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Table 4.  Descriptive statistics of variables tested among males 10-15 years of age in all disability groups. 
   

Intellectual Impairment 
(II) 

(N=27) 

Hearing Impairment 
(HI) 

(N=35) 

Visual Impairment 
(WG) 
(N=7) 

Visual Impairment 
(IR) 

(N=17) 

 

Variable 

M SD M SD M SD M SD 

Height (cm) 139.3 14.7 147.3 9.1 160.4 11.7 161.3 12 

Sitting Height (cm) 70 7.4 72.8 5.02 79.2 6.07 78.9 5.5 

Body Mass (kg) 34.8 12.2 39.9 7.07 49.3 12.07 53.21 11.4 

Left Arm Span (cm) 68.9 9.5 74.5 6.02 82.3 3.8 82.5 5.7 

Right Arm Span (cm) 67.6 15.4 75.1 5.8 82.6 5.1 82.5 6.1 

Target (points) 2.8 4.8 9.4 5.4 5.3 3.3 9.25 5.3 

Basketball Throw (m) 3.15 1.5 4.03 0.97 4.5 1.19 5.8 1.7 

Vertical Jump (cm) 19 6.7 25.25 6.1 24.3 8.4 29.4 5.8 

Agility Run (secs) 25.55 2.9 30.8 11.1 41.59 5.7 41.05 3 

20m Run (secs) 4.97 0.76 4.66 0.57 4.39 0.63 4.03 0.42 

800m Run (min:secs) 4:80 0.81 3:65 1.05 4:72 1.21 4:04 0.72 
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Table 5.  Descriptive statistics of variables tested among females 10-15 years of age in all disability groups  
 

Intellectual Impairment 
(II) 

(N=22) 

Hearing Impairment 
(HI) 

(N=23) 

Visual Impairment 
(WG) 
(N=4) 

Visual Impairment 
 (IR) 
(N=5) 

 

Variable 

M SD M SD M SD M SD 

Height (cm) 137.4 9.6 146.45 10.25 155.2 6.4 152.95 6.69 

Sitting Height (cm) 70.8 7.7 74 5.43 78.26 4.02 78.6 4.75 

Body Mass (kg) 31.4 7.8 42.95 11.5 48.7 5.4 39.2 7.5 

Left Arm Span (cm) 67.5 4.8 73.54 6.4 77.3 1.1 75.75 4.03 

Right Arm Span (cm) 68.4 5.3 74.45 6.22 79.66 2.08 75.75 3.9 

Target (points) 0.9 2.3 5.68 5.9 9.33 0.57 9 5.59 

Basketball Throw (m) 2.7 0.73 3.73 0.74 2.74 1.1 4.32 0.6 

Vertical Jump (cm) 19.5 4.71 21.25 6.27 21.3 4.5 23.75 2.5 

Agility Run (secs) 27.1 3.2 31.79 18.11 44.56 6.1 43.74 1.4 

20m Run (secs) 5.41 0.86 5.02 0.81 4.84 0.48 4.21 0.41 

800m Run (Min:secs) 5:08 0.69 5:24 1.24 5:55 0.93 5:26 0.94 
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4.1.1  Differences between groups:  anthropometric variables 

The data presented in Figure 2 reveals that males with a visual impairment 

(independent runner) were taller (M=161.3, SD=12) than males with an intellectual 

impairment (M=139.3, SD= 14.7), males with a hearing impairment (M=147.3, 

SD=9.1) and males with a visual impairment (with a guide) (M=160.4, SD= 11.7).  
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Figure 2   

  
The mean height and sitting height scores of males. 

 

The data in Figure 3 indicates that the group of males with a visual impairment (IR) 

were the heaviest group, with the highest mean body mass scores (M=53.21, SD= 

11.4), as opposed to the lower scores of the intellectually impaired group of males 

(M=34.8, SD=2.2).  
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Figure 3 
The mean body mass scores of males. 
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The data presented in Figure 4 reveals that females with a VI (WG) were taller (M= 

155.2, SD=6.4) than their II, HI and VI (IR) peers.  
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Figure 4 

The mean height and sitting height scores of females. 
 

The data in Figure 5 reveals that the VI (WG) group of females were found to be the 

heaviest with highest mean scores (M=48.7, SD=5.4), as opposed to the group of 

females with an intellectual impairment with lower mean scores (M=31.4, SD=7.8).  
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Figure 5 

The mean body mass scores of females. 
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4.1.2 Differences between groups:  eye-hand coordination 

The participants with visual impairments completed a different test of eye-hand 

coordination than those with intellectual or hearing impairments, specifically the 

throwing test as opposed to the throw and catch test. Due to this it was only possible 

to compare the group of participants with visually impairments (WG) with the group 

of participants with visually impairments (IR) on the throwing test.  

When comparing mean scores of the two groups of visually impaired males, the VI 

(IR) group had higher mean scores (M=9.25, SD=5.3) on the throwing test (Figure 6). 
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Figure 6 

The mean scores of males with visual impairments on the throwing test. 

 

Females in both groups of participants with visual impairments had similar mean 

scores on the throwing test, with the VI (WG) group mean scores (M= 9.33, SD=0.57) 

being slightly higher than the VI (IR) group (M=9, SD=5.59). The data are presented 

in Figure 7. 
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Figure 7 

The mean scores of females with visual impairments on the throwing test. 

The scores of the males with an intellectual impairment were compared with the 

scores of males with a hearing impairment on the throw and catch test. When looking 

at the data of the group of intellectually impaired (II) males and the group of hearing 

impaired (HI) males then those with a hearing impairment obtained a higher mean 

score (M=9.4, SD=5.4) than the group of intellectually impaired males (M=2.8, 

SD=4.8) on the throw and catch test (Figure 8). 
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Figure 8 

The mean scores of males with II and HI on the throw and catch test. 

 

The data presented in Figure 9 is from the female participants with intellectual 

impairments and those with hearing impairments. Females with HI attained higher 

mean scores (M=5.68, SD=5.9) compared to the group of females with II (M=0.9, 

SD=2.9) in terms of eye-hand coordination. 
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Figure 9 

The mean scores of females with II and HI on the throw and catch test. 

 

4.1.3 Differences between groups:  strength and power 

Males with VI (IR) had higher mean scores (M=5.8, SD=1.7) for the basketball throw 

test than their II, HI and VI (WG) counterparts. The data are presented in Figure 10. 
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Figure 10 

The mean scores of males on the basketball throw test. 

Males with VI (IR) also demonstrated greater explosive leg power on the vertical 

jump test, with higher mean scores (M=29.4, SD=5.8) than the II, HI and VI (WG) 

groups. The data are presented in Figure 11.  This difference could be attributed to the 

greater mean scores on the variable of height. 
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Figure 11 

The mean scores of males on the vertical jump test. 

 

Data from the results of the basketball throw test for females is presented in Figure 

12.  Females with VI (IR) demonstrated higher mean scores (M=4.32, SD= 0.6) with 

regards to upper body strength in relation to the other three disability groups.  
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Figure 12  
The mean scores of females on the basketball throw test. 
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Females with VI (IR) also demonstrated higher mean scores 

(M=23.75, SD=0.25) for distance on the vertical jump test. The data are presented in 

Figure 13. 
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Figure 13 

The mean scores of females on the vertical jump test. 

 

4.1.4 Differences between groups: agility and speed 

Males with an II obtained the fastest mean times (M=25.55, SD=2.9) for the agility 

run on contrast to the slow mean times (M=41.59, SD=5.7) of males with a VI (WG). 

The slower times of the runners with guides may be because these participants had to 

complete the test items with a guide runner with whom they were not familiar with. 

Males with a VI (IR) obtained the fastest mean times (M=4.03, SD=0.42). The data 

are presented in Figure 14. 
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Figure 14 

The mean scores of males on the agility run and 20-meter sprint tests. 
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Data from the agility run reveals that females with an II had the fastest mean times 

(M=27.1, SD=3.2) than their peers, with the VI (WG) group having the slowest mean 

times (M=44.56, SD= 6.1). Females with VI (IR) attained the fastest mean times 

(M4.21, SD=0.41) on the 20-meter sprint test with the II females having the slowest 

times (M=5.41, SD=0.86). The data are presented in Figure 15. 
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Figure 15 

The mean scores of females on the agility run and 20-meter sprint tests. 

 

4.1.5 Differences between groups: aerobic fitness 

 

The data in Figure 16 reveals that the males with a hearing impairment had the fastest 

mean scores (M=3.65, SD=1.05) on the 800-meter run test item, with males with an 

intellectual impairment obtaining the slowest mean scores (M=4.80, SD=0.81). 
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Figure 16 

 The mean scores of males on the 800-meter run. 
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The data in Figure 17 reveals that the females with an intellectual impairment 

obtained the fastest mean scores (M=5.08, SD= 0.69) on the 800-meter run test item 

with the females with a visual impairment (WG) obtaining the slowest mean scores 

(M=5.55, SD=0.93). 
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Figure 17. 

 The mean scores of females on the 800 meter run test. 

 

4.2.  Differences within groups:  participants with intellectual impairments  

Research Question 2.  What are the differences between participants with intellectual 

impairments (males and females) in terms of their performances on DISSA’s Test of 

Basic Sporting Ability, as presented in percentile tables? 

The data are presented in Table 6 for males (N=27) with intellectual impairments and 

Table 7 for females (N=22) with intellectual impairments. 

4.2.1 Differences within the group of participants with intellectual impairments:  
          anthropometric variables 

The scores of the males on the test of height shows that there was a lot of variation 

within the group. A big difference is noted between 10th percentile (124 cm) and the 

90th percentile (164.5 cm) (Table 6). The data reveals that the males with intellectual 

impairments in the study varied considerably with regards to body mass when 

comparing their data with data collected in previous research studies (Pitetti et al, 

2001: 127-141). The scores of the group on the anthropometric variables do not 

reflect scores that are characteristic of children with intellectual impairments reported 

in the literature. Past research generally supports the notion that children with 
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intellectual impairments tend to be overweight (Sherrill, 1993: 526; Auxter et al, 

1993:163 & Pitteti et al, 2001:127). The group of male participants in this study were 

generally shorter than was expected, based on a comparison to previous research by 

Winnick (1990:99).  

The same difference in anthropometric results were found with the females with an 

intellectual impairment where data revealed that they were not overweight as would 

be expected from results reported in completed research with the 50th percentile value 

at 30.5 kg for body mass (Table 7). 

It should be noted that the children who participated in this study are children who fall 

between the lower and middle income population groups in the Cape region. This may 

impact their nutrition as well as opportunities for physical activity, which in turn 

could be related to the lower mean body mass index scores of this group, both male 

and female, when compared to the results of international research in adapted physical 

activity focused on children with intellectual impairment. 
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Table 6.  Percentile tables for males with intellectual impairments on the DISSA Test of Basic Sporting Ability  
 
 

Category: Intellectual impairment                                                            Gender: Male               Ages: 10-15             N= 27 
 
Percentile Height Sitting 

Height 

Body 

Mass 

Arm Span 

(Left) 

Arm Span 

(Right) 

Target 

Throwing 

Basketball

Throw 

Vertical 

Jump 

Agility 

Run 

20m 
Sprint 

800m 
Run 

 cm cm kg cm cm score m cm sec sec Min:sec 

90 164.5 79.5 55 81 80 10 4.8 28 22.05 3.81 3:48 

75 147 74 38 74 75 6 3.9 24 23.22 4.23 4:13 

50 137 67 32 67.3 67.5 0 2.7 20 24.84 5.15 5:09 

25 128.5 65 26 62.1 62 0 1.9 14 27.51 5.51 5:30 

10 124 61 21 56 54 0 1.6 12 28.61 5.91 5:54 

 



 61 

 
Table 7. Percentile tables for females with intellectual impairments on the DISSA Test of Basic Sporting Ability  

 

Category: Intellectual impairment                                                       Gender: Female                Ages: 10-15             N= 22 

 

Percentile Height Sitting 

Height 

Body 

Mass 

Arm Span 

(Left) 

Arm Span 

(Right) 

Target 

Throwing 

Basketball

Throw 

Vertical 

Jump 

Agility 

Run 

20m 
Sprint 

800m 
Run 

 cm cm kg cm cm score m cm sec sec Min:sec 

90 149 76 43 72.4 75 3 3.4 24 23.71 4.43 4:33 

75 144 73 39 72 72 0 3.3 22 24.13 4.88 4:40 

50 138.5 70.5 30.5 67.75 68.5 0 2.65 20 26.77 5.06 5:04 

25 131.5 66 25 64 65 0 2.2 16 29.25 6.21 5:40 

10 126 63 21 61.3 63 0 1.5 14 30.08 6.66 6:03 
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4.2.2.  Differences within the group of participants with intellectual impairments: 
           eye-hand coordination 

The large range in scores (the lowest score being 0 and the highest score being 10) 

indicates that there is a great deal of variation among males with intellectual impairments 

on the throw and catch test (Table 6).  That the best score was 10 out of 20 also indicates 

that as a group, none of the males were proficient on this test.  When reviewing the scores 

of the males the data reveals that 50 % of the children were not able to obtain a score on 

the test item.  These variations in performance could be attributed in part to motor delays, 

but may be more related to cognitive factors such as attention and comprehension, as is 

suggested by research (Winnick, 1990:99; Sherrill, 1993:525). The children may have been 

more focused on the outcome of the task (i.e. that is to catch the ball) instead of the process 

of completing the task according to its rules (i.e. they had to use the preferred hand to 

throw and the non-preferred to catch the ball, and the ball was not to bounce before it was 

to be caught). Another contributing factor could be that the distance the participants had to 

stand away from the target was too great for those members of the group who were short.  

The same results were found for the group of females with an intellectual impairment. The 

extremely low scores with the 10th percentile value at 0 and the 90th percentile value at 3 

out of a possible 20 (Table 7).  It is noted that 75% of the females were unable to obtain a 

score on the test item. This indicates that either this test was not appropriate for these 

children, or that these children are particularly weak in terms of their eye-hand 

coordination. 

4.2.3.  Differences within the group with intellectual impairments:  
           strength and power 

Males with intellectual impairments produced a range of scores from 1.6 m being the value 

at the 10th percentile and 4.8 m being the value at the 90th percentile on the basketball 

throw test, with the 50th percentile value at 2.7 m (Table 6).  The scores obtained on this 

test item may have been negatively affected by the height and body mass scores of this 

group of males. There was a lot of variation in the group with regards to the vertical jump 

test item, There was big difference between the 10th percentile value at 12 cm and the 90th 

percentile at 28 cm. Therefore a total of 16 cm was the difference between the lowest and 

the highest jump.  
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Females with intellectual impairments obtained low scores on the basketball throw test 

item with the range scores from 1.5m being the value at the 10th percentile to 3.4 m being 

the value at the 90th percentile, with the 50th percentile value at 2.65 m (Table 7). As was 

the case for males with an intellectual impairment it may be said that the height and body 

mass scores of the females participants may be contributing factors that could have 

affected their ability to perform well on this particular test item. 

4.2.4.  Differences within the group of participants with intellectual impairments:   
           agility and speed 

The group of males with intellectual impairments ran times that were similar to those ran 

by males (n= 105) with intellectual impairments as reported in the DISSA screening 

manual (2002: 28). The males ran extremely fast times on the 20-meter sprint test item 

with the fastest time being that at the 90th percentile value of 3.81 sec, with the 50th 

percentile at 5.5 sec (Table 6). 

On a whole, the group of females with intellectual impairments performed fairly well on 

the agility run test item as well as the 20-meter sprint test, where the 50th percentile value 

was 5.06 sec (Table 7). 

4.2.5.  Differences within the group of participants with intellectual impairments:  

aerobic fitness 

The group obtained good times on the 800-meter run test with the 50th percentile value at 

5:09 min/sec (Table 6). None of the times recorded where over six minutes. This is 

exceptionally good when comparing the data to the scores reported in the DISSA screening 

manual (2002:105). 

The females with intellectual impairments showed quite a bit of variation within the group 

regarding aerobic fitness when being tested on the 800-meter run test item.  Their scores 

ranged from 6:03 min/sec at the 10th percentile and 4:33 min/sec at the 90th percentile 

(Table 7). It was necessary to continuously motivate both the males and females with 

intellectual impairments because they often did not understand that they had to complete 

the 800-meter run even if it was that they walked to the finish line. Sherrill (1993:526) 

mentioned that the lower the IQ, the less the person with an intellectual impairment is able 

to understand the purpose of a distance run, concepts of speed and discomfort like 

breathlessness associated with cardiovascular testing. Therefore it is essential that those 
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persons administering the test items are responsible for the continuous encouragement of 

the group of participants being tested allowing them the opportunity to complete tasks to 

the best of their ability. 

4.3.  Differences within groups:  participants with hearing impairments  

Research Question 3.  What are the differences between participants with hearing 

impairments (males and females) in terms of their performances on DISSA’s Test of Basic 

Sporting Ability, as presented in percentile tables? 

The data are presented in Table 8 for males (N=35) with hearing impairments and Table 9 

for females (N=23) with hearing impairments. 

4.3.1.  Differences within the group of participants with hearing impairments:   
           anthropometric variables 

Literature pertaining to children with a hearing impairment suggests that in most instances 

these children are similar to their hearing peers (Winnick & Short, 1986:58-66). When 

comparing the hearing impaired participants in this study to that of individuals without 

disabilities in the Physical best and individuals with disabilities: A handbook for inclusion 

in fitness programs (Seaman, 1995: 56), it is evident that the males with a hearing 

impairment are more similar than dissimilar to those without disabilities with regards to the 

component of height. The scores of the males ranged from 135 cm being the value at the 

10th percentile and 158 cm at the 90th percentile on the test of height (Table 8). 

This similarity with able-bodied peers was also found with the females with a hearing 

impairment with the 50th percentile value at 146 cm for the test of height and the 50th 

percentile value at 41 kg for the test of body mass.  On the whole, the group of females 

with a hearing impairment where taller than the group of males with a hearing impairment, 

with differences in scores of 134 cm being the value at the 10th percentile and the 160 cm 

being the value at the 90th percentile as opposed to that of the males with the 10th percentile 

value at 135 cm an the 90th percentile value at 158cm (Table 9). 

4.3.2.  Differences within the group of participants with hearing impairments: 
           eye-hand coordination 

The males with a hearing impairment performed well on the throw and catch test item. 

Scores ranged from 0 being the value at the 10th percentile and 16 being the value at the 
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90th percentile, with the 50th percentile value at 11 out of a possible 20 (Table 8).  This may 

in part be attributed to the fact that the target mounted to the wall was in fact within each  
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Table 8.  Percentile tables for males with hearing impairments on the DISSA Test of Basic Sporting Ability  

 

Category: Hearing impairment                                                                 Gender: Male               Ages: 10-15             N= 35 

 

Percentile Height Sitting 

Height 

Body 

Mass 

Arm Span 

(Left) 

Arm Span 

(Right) 

Target 

Throwing 

Basketball

Throw 

Vertical 

Jump 

Agility 

Run 

20m 
Sprint 

800m 
Run 

 cm cm kg cm cm score m cm sec sec Min:sec 

90 158 79 49 83 84 16 5.2 32 21.13 3.96 2:42 

75 153 75.5 45 78.5 79 13 4.6 27.5 22.27 4.32 2:57 

50 146.5 72 40 73.5 74.5 11 3.9 24 23.81 4.63 3:54 

25 139 69.5 34 69 70 5 3.3 20 44 4.94 4:22 

10 135 65 30 68 67 0 2.8 18 46.69 5.51 4:58 

 

 

 

 

 



Percentile Height Sitting 

Height 

Body 

Mass 

Arm Span 

(Left) 

Arm Span 

(Right) 

Target 

Throwing 

Basketball

Throw 

Vertical 

Jump 

Agility 

Run 

20m 
Sprint 

800m 
Run 

 cm cm kg cm cm score m cm sec sec Min:sec 

90 160 80 57 81 81 16 4.6 29.5 21.29 3.95 3:04 

75 154 77.5 47 79 79 9 4.3 26 24.34 4.53 3:09 

50 146 75 41 74 74 5 3.7 22 43.25 5.16 4:03 

25 142 68 34 70 70 0 3.2 14 55.4 5.65 5:16 

10 134 67 33 64 67 0 2.8 14 1min3sec 6.05 6:04 
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Category: Hearing impairment                                                              Gender: Female               Ages: 10-15             N= 23 

Table 9.  Percentile tables for females with hearing impairments on the DISSA Test of Basic Sporting Ability  
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participant’s field of view. This is essential, as has been noted by Savelsbergh and 

Netelenbos (1992:349), where it was established that persons with hearing 

impairments may have visual localization problems when the target falls outside the 

person’s field of view. 

The females did not perform favourably on the throw and catch test item. There was 

much variation in the group with big differences between the 10th percentile value at 0 

and the 90th percentile at 16 out of a possible 20. Only up to 50% of the females were 

unable to obtain a score on the throw and catch test item. This could in part be due to 

the fact that these girls may not have experience with playing games that require the 

handling of a small object (i.e. a tennis ball or bean bag). 

Another factor to be considered is the distance from the marked line where the 

participant stands behind and the target mounted to the wall is to large being 2.5 m in 

total. If the distance was to be reduced by at least 0.5 to 1 meter then there may be 

improvements in the performance of the participants. The aim of the test item is to test 

the eye-hand coordination regardless of the distance between the target and the 

participant. 

4.3.3.  Differences within the group of participants with hearing impairments: 
           strength and power 

There was a lot of variation in the group of males with hearing impairments with 

regards to the basketball throw test item, with the 50th percentile value at 3.9 m (Table 

8).  Scores ranged from 2.8 m at the 10th percentile and 5.2 m at the 90th percentile. 

That is a difference of 3.4 m between the shortest distance thrown and the longest 

distance thrown. It could be attributed to the fact that the group as a whole are not 

very tall. The distances thrown could be a reflection of the anthropometric profiles of 

the males with a hearing impairment. 

The females in this group did not obtain high scores on the basketball throw test. 

When looking at the distances thrown by females with a hearing impairment (N=77) 

in the screening manual by DISSA (2002:25), this group did poorly, with the 50th 

percentile value at 3.9 m as opposed to the 5.6 of the group of females with a hearing 

impairment found in the norm table of the DISSA screening manual.  This indicates 
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that many more individuals with hearing impairments must be tested before norms 

can be accepted for this group. 

4.3.4.  Differences within the group of participants with hearing impairments: 
           agility and speed 

This group of males did not perform favourably on the agility run test with the 50th 

percentile value at 23.81 sec (Table 8). This could be attributed to vestibular etiology. 

However, for the purpose of this study the vestibular etiology of participants was not 

made know.  In instances where there are inner ear deficits, participants may have 

problems with regards to balance that ultimately affect their locomotion. This in turn 

affects their pace on the agility run test item. 

The females with hearing impairments performed less favourably on the agility run 

test with the majority of the scores being in excess of 43 seconds and the slowest time 

being 1 minute and 3 seconds (Table 9). These are to be considered slow times when 

comparing the data to the norms of females with a hearing impairment (N=77) in the 

DISSA screening manual (2002: 25).  A small range of scores was found on the 20-

meter sprint test among females with a hearing impairment. The scores were 

relatively low with females showcasing slow times on the test item.  

Males with a hearing impairment performed better than the females with a hearing 

impairment on the agility run test item with the 50th percentile value at 23.81 sec as 

opposed to the 50th percentile value of the females at 43.25 sec. 

4.3.5.  Differences within the group of participants with hearing impairments: 
           aerobic fitness 

The data pertaining to the 800-meter run indicates that this group did perform well on 

the test item with the 50th percentile value at 3:54 min/sec (Table 8). There was a lot 

of variation in the group of females with a hearing impairment with the 10th percentile 

value at 6:04 min/sec and the 90th percentile value at 3:04 min/sec (Table 9). 

Therefore a three-minute difference was noted among the slowest and the fastest 

times. 
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4.4.  Differences within groups:  participants with visual impairments  

Research Question 4.  What are the differences between participants with visual 

impairments (males and females) in terms of their performances on DISSA’s Test of 

Basic Sporting Ability, as presented in percentile tables? 

The data are presented in Table 10 for males (N=7) with a visual impairment (with a 

guide) and Table 11 for females (N=4) with a visual impairment (with a guide) and 

Table 12 for males (N=17) with a visual impairment (independent runner) and Table 

13 for females (N=5) with a visual impairment (independent runner). 

4.4.1 Differences within the group of participants with visual impairments: 
           anthropometric variables 

The data reveals that there is much variation amongst the males with a visual 

impairment (independent runner) with regards to height with a big difference between 

the 10th percentile value at 142.5 cm and the 90th percentile value at 183.5 cm (Table 

12).  This was also the case for the males with a visual impairment (with a guide) 

where a large difference was noted between the 10th percentile value at 139.5 cm and 

the 90th percentile value at 174.2 cm (Table 10). 

The data reveals that the group of males with a visual impairment (independent 

runner) generally had higher height and body mass scores as opposed to that of the 

males with a visual impairment (with a guide). This is also evident when comparing 

the data of males in this study with the norms found in Disability Sport South Africa’s 

Screening manual for basic sporting ability for persons with disabilities (2002: 23). 

Females with a visual impairment (with a guide) were generally taller than the males, 

with the scores ranging from 143.5 cm being the value at the 10th percentile and 162.5 

being the value at the 90th percentile (Table 11). Scores of the females with visual 

impairments (independent runner) ranged from 140 cm being the value at the 10th 

percentile and 157.8 cm at the 90th percentile (Table 13). 
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Table 10.  Percentile tables for males with visual impairments (with a guide) on the DISSA Test of Basic Sporting Ability  

 

Category: Visual impairment (with a guide)                             Gender: Male               Ages: 10-15             N= 7 

 

Percentile Height Sitting 

Height 

Body 

Mass 

Arm Span 

(Left) 

Arm Span 

(Right) 

Target 

Throwing 

Basketball

Throw 

Vertical 

Jump 

Agility 

Run 

20m 
Sprint 

800m 
Run 

 cm cm kg cm cm score m cm sec sec Min:sec 

90 174.2 85.8 65.8 88 90 17 6.5 40 33.78 3.37 3:33 

75 167.1 80.7 60.5 85 87 11 5.3 26 36.37 3.99 4:01 

50 161 80.4 47.5 81 82 7 4.3 22 44.09 4.57 4:51 

25 145.5 71 40.5 77 76 1 4.13 18 47.52 5.05 5:34 

10 139.5 67.6 33.5 74 72 1 3 17 47.56 5.21 7:09 

 

 
 
 
 
 

 



 72 

Table 11.  Percentile tables for females with visual impairments (with a guide) on the DISSA Test of Basic Sporting Ability  

 

Category: Visual impairment (with a guide)                           Gender: Female               Ages: 10-15             N= 4 

 

Percentile Height Sitting 

Height 

Body 

Mass 

Arm Span 

(Left) 

Arm Span 

(Right) 

Target 

Throwing 

Basketball

Throw 

Vertical 

Jump 

Agility 

Run 

20m 
Sprint 

800m 
Run 

 cm cm  kg cm cm score m cm sec sec Min:sec 

90 162.5 82 55 78 82 10 4.07 26 37.52 4.38 4:42 

75 157.55 80.40 50.35 78 80.5 9.5 3.61 23.5 37.93 4.6 4:57 

50 151.55 76.4 45.6 77.5 78.5 9 2.7 21 43.09 4.94 5:49 

25 147 72.75 41.65 76.5 75.5 6.5 2.08 19 48.09 5.21 6:32 

10 143.5 71.5 37.8 76 73 4 1.92 17 48.35 5.35 6:37 
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Table 12.  Percentile tables for males with visual impairments (independent runner) on the DISSA Test of Basic Sporting Ability  

 

Category: Visual impairment (independent runner)                     Gender: Male               Ages: 10-15             N=17 

 

Percentile Height Sitting 

Height 

Body 

Mass 

Arm Span 

(Left) 

Arm Span 

(Right) 

Target 

Throwing 

Basketball

Throw 

Vertical 

Jump 

Agility 

Run 

20m 
Sprint 

800m 
Run 

 cm cm kg cm cm score m cm sec sec Min:sec 

90 183.5 86.4 72.5 90 90 15 7.8 38 37.85 3.5 4:22 

75 170.5 81.5 57 86 88 13 7.3 31 39.07 3.7 4:48 

50 159.2 78.5 49.5 83 82 9 5.6 28 41.32 4.16 5:12 

25 151 73.5 45.5 79 78 6 4.3 25 43.71 4.3 6:18 

10 142.5 72 35.8 72 74 2 3.25 22 44.6 4.66 6:27 

 

 
 
 
 



Percentile Height Sitting 

Height 

Body 

Mass 

Arm 
Span 

(Left) 

Arm 
Span 

(Right) 

Target 

Throwing 

Basketball 

Throw 

Vertical 

Jump 

Agility 

Run 

20m 
Sprint 

800m 
Run 

 cm cm kg cm cm score m cm sec sec Min:sec 

90 157.8 84 46.5 79 79 16 4.95 27 42.26 3.72 3:16 

75 157.6 79.8 44 78 77 14 4.65 24 43.29 4.1 3:48 

50 152.9 78.4 36.3 76 77 11 4.1 23 43.81 4.34 4:15 

25 143.5 72.5 30.5 70 70 5 3.59 23 45.61 4.7 4:48 

10 140 70 30 67 66 4 2.92 21 49.74 5.46 5:34 
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Table 13.  Percentile tables for females with visual impairments (independent runner) on the DISSA Test of Basic Sporting Ability  

Category: Visual impairment (independent runner)                              Gender: Female               Ages: 10-15             N= 5 
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4.4.2.  Differences within the group of participants with visual impairments: 
           eye-hand coordination 

The males with visual impairments (with a guide) varied in their performance on the 

throwing test item with the 10th  percentile value at 1 and the 90th percentile value at 

17 out of a possible 20 (Table 10). Up to 50% of the participants were unable to 

obtain a score of seven or higher. Both groups (i.e. with a guide and the group of 

independent runners) performed well on the throwing test item with scores between 

groups not varying dramatically. Although both group of males were blindfolded for 

the purpose of the throwing test, the group of independent runners did on average 

obtain better scores out of a possible 20 hits. It could be that the group of independent 

runners whom are not totally blind may have throughout their everyday lives been 

exposed to situations that may in turn have allowed them opportunities to master 

certain motor milestones. They may have also had more experience with partaking in 

activities that require the handling of a ball of sorts. The participants whom are not 

totally blind can also in most instances make use of their residual vision in order to 

assist them in their performance of motor skills.  

 

The females with visually impairments (independent runner) performed well on the 

throwing test item with an average of 11 hits out of a possible 20 and with the 90th 

percentile obtaining a 16 out of 20 (Table 13). The group of females with a guide had 

an average of 9 hits out of a possible 20 with the 90th percentile only able to obtain 10 

out of 20 hits (Table 11). As in the case of the males (independent runner), it may be 

that the females (independent runner) may be better equipped to perform well on the 

throwing test item due to past experiences that have allowed them the opportunity to 

master certain motor milestones. It should be noted that for children with congenital 

blindness it is important to remember that these individuals did not have visual stimuli 

as do children with acquired blindness. Therefore these children become significantly 

delayed in their motor development (Skaggs & Hopper, 1996:21). This in turn would 

have a major impact on the performance of such a participant. 

 

It should be considered that differences in performance by those with a guide and the 

independent runners could be due to the fact that those participants who are totally 

blind may not have participated as frequently in physical activity as other children. 
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The generally good performances of both the male and females groups of children 

with visual impairments on the throwing test item may also be attributed to the fact 

that the test allows for the integration of auditory (hand clap on the target for 

orientation) and tactile senses.  

 

4.4.3.  Differences within the group of participants with visual impairments: 
           strength and power 

Males with visual impairments (with a guide) and those who were independent 

runners varied with a 1.3 m distance on their scores obtained on the basketball throw 

test item (Table 10). The two groups of males varied in their performance on the test 

with the 50th  percentile value of the group with a guide at 4.3 m and the 50th 

percentile value of the independent runners at 5.6 m (Table 12). The variations in 

distances thrown may in part be attributed to the higher mean height and weight 

scores of the visually impaired group of independent runners. The independent runner 

group may also have made full use of residual vision when test administrators 

demonstrated what the test item entailed. They may have been better able to orientate 

themselves and make use of the correct technique when throwing the basketball, as 

was shown by the test administrator. 

The group of males with visual impairments (independent runner) demonstrated 

higher scores on the vertical jump test item. The independent runners group had a 50th 

percentile value at 28 cm and the with a guide group had a 50th percentile value at 22 

cm (Table 12).  It must be remembered that there was one exceptional jump of 40cm 

by one participant in the “with a guide” group.  

The females with visual impairments (independent runner) performed better on the 

basketball throw test item than the those with a guide, with the 50th percentile value at 

4.1m (Table 11) as opposed to the 50th percentile value of females (with a guide) at 

2.7 m (Table 13). These results were achieved in spite the fact that the group of 

females with a guide were taller and weighed more than the other group.  
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4.4.4.  Differences within the group of participants with visual impairments: 
           agility and speed 

Both the group of males with visual impairments (with a guide) and the independent 

runners had slow times on the agility run test item, with 50th percentile values at 44.09 

sec (Table 10) and 41.32 sec (Table 12) respectively. These scores could in part be 

attributed to the notion that some persons with visual impairments have compromised 

balance ability. Skaggs and Hopper (1996:20) highlighted the importance of balance 

and the role it plays in the locomotion of individuals with a visual impairment. It is 

also essential that it be remembered that the walking gait as well as the running gait of 

individuals with visual impairments is usually characterised by shorter strides that 

leads to a slower pace. This could account for the slower times on the agility test as 

well as the other test items that required participants to run. Another contributing 

factor for males with a guide could be the fact they had to make use of a guide runner. 

This may have in turn affected the overall performance of the individual. Both the 

groups (i.e. with a guide and the independent runners) performed considerably well on 

the 20-meter sprint test item. 

Both groups of females (i.e. with a guide and the independent runners) had slow times 

with 50th percentile values at 43.09 sec (Table 11) and 43.81 sec (Table 13) 

respectively on the agility run test. With regards to speed, both groups faired similarly 

to norms found in the screening manual of DISSA (2002:24) of females with a visual 

impairment (independent runner) on the 20-meter sprint test with 50th percentile 

values at 4.94 sec and 4.34 sec respectively. 

4.4.5.  Differences within the group of participants with visual impairments: 
           aerobic fitness 

Research by Arnold and McGrain (1985:206-213) found that B1 totally blind runners 

have a running gait that is shorter in stride and is half the speed of the sprinters who 

are partially sighted (B2 and B3). However the males in this study did vary 

dramatically with regards to their times obtained on the 800-meter run test item. The 

“with a guide” group varied quite considerably with a difference of 4:36 min/sec 

between the slowest (7:09 min/sec) and the fastest (3:33 min/sec) times run (Table 

10). Interestingly, the group of males with a guide had faster times with the 50th 
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percentile value at 4:51 min/sec as opposed to the 50th percentile value of the 

independent runners at 5:12 min/sec (Table 12). 

The females with a guide ran slower times than the group of independent runners with 

the 50th percentile value at 5:49 min/sec (Table 11) as opposed to the 50th percentile 

value of the independent runners at 4:15 min/sec (Table 13). This could be due to the 

fact that the participants had to make use of a guide runner that my have hindered 

their performance on the test. 

Winnick (1985:295) mentioned the following regarding the performance of children 

with visual impairments: 

Visually impaired youngsters show greater variability in their physical fitness 

performance, as opposed to their sighted peers. This variability is due to 

variation in vision, physical fitness, attitudes toward physical activities and 

how activities are performed. 

4.5  Conclusion 

Relatively small differences were found among the groups except for the scores of the 

males and females with intellectual impairments on the throw and catch test item. This 

was probably not due to just motor delays, but rather to a lack of understanding for what 

the task entailed. The low scores of the females with visual impairments (with a guide) 

may be due to this particular group of females being less involved in physical activity. 

For the most part results of the study pertaining to gender differences are similar to those 

found with persons without an impairment. Males generally exceed females on all 

performance items. 

With the possible exception of the throwing test item for participants with a visual 

impairment all participants with an impairment may be evaluated against the same 

physical fitness standards as others in different impairment groups of the same age and 

gender. 
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CHAPTER 5 

CONCLUSIONS AND RECOMMENDATIONS 

5.1. Conclusions 

The following sections describe the conclusions associated with the administration of 

DISSA’s  Screening manual for basic sporting ability for persons with disabilities (2002: 

11-27) to children from three different disability groups. 

5.1.1. Conclusions regarding the testing of children with intellectual  

           impairments 

It was generally difficult to keep the children with an intellectual impairment motivated. 

The successful administration of run/walk test items was particularly difficult. Many 

individuals with intellectual impairments are limited in their cognitive ability and may lack 

the intrinsic motivation to complete a strenuous test (Kunde & Rimmer, 2000:418).  

When assessing the children with intellectual impairments on the variables of agility, speed 

and cardiovascular endurance, it was noted that these children seem to struggle to 

understand the concepts of running for a certain distance and/or for an allotted amount of 

time. It is usually recommended that when assessing cardiovascular endurance on the 800-

meter run test, that children be tested in large groups. However, when working with 

children with an intellectual impairment, group running may not be the most effective 

approach. The children may be easily distracted. For example, if one child has completed 

his/her run and drops out of the running circuit, other children may be influenced. After 

seeing that his/her peer has now stopped running, they copy what they have seen being 

done, and drop out also.  

The greatest difficulty experienced by the test administrators in this research, however, was 

encountered when administrating the test item designed to assess eye-hand coordination 

(i.e. the throw and catch test). This is evident when reviewing the data, which reveals poor 

scores. This test clearly was unable to adequately assess the eye-hand coordination of this 

particular group of children, since the majority of the participants with an intellectual 

impairment did not perform successfully on this test item (i.e. they failed to try to catch the 

ball before it bounced). It is suggested that a more appropriate test be developed that may 
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be a better substitute for the throw and catch test and the assessment of eye-hand 

coordination specific to this group of children (i.e. those with an intellectual impairment).  

5.1.2. Conclusions regarding the testing of children with hearing impairments 

When testing children with a hearing impairment it is necessary to ensure that the channels 

of communication are clear and that all involved have an understanding of what needs to 

happen in such a testing session. The success of the testing session depends heavily on the 

amount of assistance provided by the teachers involved with the group of children. The 

expertise of a teacher is beneficial to the process as they are able to lend assistance with 

regards to the briefing of the children before testing is to commence.  

Involvement of the children’s teachers added to the value of the demonstrations provided 

by the test administrators. Teachers were able to explain the requirements of each task in 

sign language as well as the spoken language of the particular group of children - in this 

case it was Xhosa for those children who where able to lip read or who have residual 

hearing.  

The test administrators in this study found it to be beneficial to learn key signs to prompt 

the participants. This made the task of administrating the test items at their station far 

easier. 

The participants with a hearing impairment did not have very fast times on the agility run 

and 20-meter sprint test items. While this may have been due to inner ear deficits, it is not 

possible to be sure because the vestibular etiology of the group of children with a hearing 

impairment was not made known to the investigator. This information is important and 

should be part of the data gathered in the initial demographic data and date on each 

participant’s disability, gathered prior to testing. 

With the exception of children with balance problems, children with hearing impairments 

should be able to be grouped with able-bodied individuals for the purpose of talent 

identification testing, because they are more similar than dissimilar with regards to their 

motor and physical characteristics when being compared to their able-bodied peers 

(Winnick & Short, 1986:58). 
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5.1.3.  Conclusions regarding the testing of children with visual impairments 

A shortage of guide runners was an area of concern when testing the children with a visual 

impairment. This may have affected the times of the children who needed guides, when 

completing the test items that required running.  

It is emphasized that the test administrators should make use of demonstrations when 

working with children with a visual impairment, because there are children who will 

benefit by using their residual vision.  

5.2. Recommendations 

Based on the findings of this descriptive study, the following recommendations for future 

research are offered: 

1. Future studies should gather more descriptive data about each child prior to testing. 

This would include more complete information on levels of severity with regards to 

the impairment of subjects, for example, a specification about whether the 

impairment is mild to moderate or severe to profound. When testing children with 

hearing impairments, it is important to specify any vestibular etiology.  When 

testing children with visual impairments, it in important to note if they are blind or 

have partial sight. This additional knowledge about each individual will assist in 

the analysis of data and help interpret any variations found within groups.  

2. Future investigations should re-examine the validity of the tests, and continue to try 

to establish test reliability. This is supported by Seidl, Reid and Montogomery 

(1987:114), who noted that determining a reliability estimate for the selected 

measures should become integral to all research studies. 

3. The assessment of eye-hand coordination should be addressed. More studies are 

needed to evaluate the throw and catch test that attempts to assess eye-hand 

coordination of persons with a disability (excluding those persons with a visual 

impairment). When reviewing the scores of children with an intellectual 

impairment on the throw and catch test item, it would be fair to say that other test 

options be reviewed. For example, the ball transfer (eye-hand coordination) test 

found in Practical measurements for evaluation education (Johnson & Nelson, 
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1986:344) or the basketball wall pass (Johnson & Nelson, 1986:373) could be 

studied as possible replacement items. 

4. It is questioned if the 800-meter run test it suitable for the assessment of aerobic 

fitness for persons with disabilities. Seidl et al (1987:107) questioned the suitability 

of tests such as the 300-and 600-yard walk-run tests for persons with intellectual 

impairments because the validity of these tests is questioned for the able-bodies 

population. It is suggested that a test item be implemented that requires the 

participants to run for an allotted amount of time in excess of six minutes, instead 

of a test item that requires participants to run a given distance (i.e. 800 meters) in 

the fastest possible time. This notion is supported by Baumgartner and Horvat 

(1991:108) who stated that if subjects are to run for most of the time, the test 

duration is such that they run for at least six minutes, then the test can be accepted 

as a measure of cardiovascular fitness. This could be applicable to all disability 

groups tested. 

5. It suggested that future studies aim to continue to generate more sophisticated 

norms for talent identification tests.  Perhaps culture-specific norms could be 

considered. This need was noted in this study where the results of the group of 

South African children with intellectual impairments revealed that on the whole 

they where not overweight, while international research presents a different profile 

(Pitetti et al, 2001:127-141), where it is generally excepted that children with an 

intellectual impairment are overweight. 
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Appendix B 
 
 

Adapted Basic Sporting Ability 
General Information Record 

 
 
 
 

Date of Testing: ___________________ 
 
 
 
TEST ADMINISTRATOR: 
 
Name: ___________________________     Surname: _________________________ 
 
Contact number: ___________________ 
 
 
 
PERSONAL  INFORMATION: 
 
Name: ___________________________     Surname: _________________________ 
 
Gender:  Male                   Female 
 
Date of Birth: _____________________      Age: ________ years ________months 
 
School: __________________________      Grade: ___________________________ 
 
 

 
GENERAL CATEGORY OF DISABILITY (tick all boxes that are applicable)
 
     Deaf              Visually impaired            Intellectually impaired 
 
     Multiple disabilities 
 
 
Were you born with your disability?           Yes               No 
 
If your disability was acquired, at what age? ______________ 
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VISUAL IMPAIRMENTS: 
 
 
    Able to run independently                 Need a guide for running 
 
 
Comments: 
 
 
 
 
 
 
 
INTELLECTUAL IMPAIRMENT: 
 
 
     Intellectually impaired                      Down Syndrome 
 
 
Comments: 
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Appendix C 
 

Basic Sporting Ability 
Report of Results 

 
Date of Testing: _________________ 
 
Name: _________________________             Surname: ______________________ 
 
HEIGHT:  
Height/Length: _______________ cm                  SITTING HEIGHT: ______________cm 
 
 
BODY MASS: 
Body Mass: _________________  kg     
_____________________________________________________________________    
 
ARM SPAN: 
Left arm: ___________________ cm                   Right arm: _____________________ cm 
 
 
THROW AND CATCH: ( 10 throws each side) 
Preferred hand: ______________                          Non- preferred hand _________________ 
 
 
THROW- Visual impairments only: (20 throws)          Hits: ___________________________       
 
 
BASKETBALL THROW:             chest pass                one arm shoulder pass 
 
Throw  1: ______________ (m)                           Trial  2: _________________ (m) 

 
 
VERTICAL JUMP: 
Reaching height: _________ (cm)    
                        
Jump Height 1: __________  (cm)                         Jump height 2: ____________ (cm)   
_____________________________________________________________________                     
 
AGILITY RUN: 
Trial 1: _______________ (sec)                       Trial 2: _________________ (sec) 
 
 
20 METER SPRINT: 
Trial 1: _______________ (sec)                          Trial 2: _________________ (sec) 
_____________________________________________________________________ 
 
800 METER RUN 
 
Trial 1: _______________ (min/sec) 
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