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ABSTRACT

Girls' participation in physical education, sport and other physical

activity was examined relative to their levels of Perceived Sport Competence, Body

Attractiveness, Physical Self Worth and Social Physique Anxiety. Two hundred and

thirteen grade Il girls from two co-educational and two single sex Toronto high schools

completed questionnaires designed to assess physical activity participation and these

psychological attributes. T-tests verified that there were no differences on the

psychological measures between the two types of schools. On the basis of the girls'

reponses, they were divided into non, low, medium and high participant groups. The

relationships between physical activity participation and the selected psychological

measures were analyzed by Pearson correlations. Analysis ofVariance's (participant

groups x psychological construct) determined where differences existed among

participant groups. The results revealed that high level participants had greater

Perceived Sport Competence, Body Attractiveness, Physical Self Worth levels than the

participants at the lower levels. Social Physique Anxiety was unrelated to physical

activity participation. Perceived Sport Competence was the best predictor of

participation.



Il

RESlJ1\Œ

Le but de cette étude était de déterminer si les progressions traditionelles. pour

apprendre à nager sur le ventre et sur le dos. étaient valables au point de vue du

développement pour les enfants ayants des handicaps physiques.

Quarante enfants entre 5 et 12 ans ont participé à l'étude. Les enfants ont été

décrits en utilisant cinq caractéristiques: le handicap. la catégorie du handicap. la

classification d'habilité sportive fonctionelle~ la méthode ambulatoire. et le besoin d'un

flotteur. L'ne exigence était que chaque enfant soit à l'aise dans ['eau et recommendé par

l'instructeur aquatique. De plus. chaque enfant a passé l'examen d'orientation et

ajustement à ['eau.

La validité au point de \ue du développement des progressions a été déterminée en

évaluant [es enfants sur sept habiletés: respiration t}1hmique. planche sur le ventre. glisse

sur le ventre. nage sur le ventre. planche sur le dos. glisse sur le dos. et nage sur le dos Si

tous les critères d'une habileté étaient présents. l'enfant a réussi cette habileté particulière

Les données ont été analysées afin de déterminer le nombre d'enfants qui ont suivi une

progression typique ou atypique

Les résultats ont indiqués que les progressions suggérées pour apprendre à nager

sur le ventre et le dos n'étaient pas valables au point de \ue du développement pour la

plupart des enfants ayants des handicaps physiques.

Ces résultats rejoignent les concepts de la théorie écologique et suggèrent que tous

les entànts ayant des handicaps physiques n'atteindront pas tous le but final d'une habileté

par les mêmes moyens. Par conséquent., les instructeurs aquatiques auront besoin

d'adapter leurs méthodes d'instruction en fonction des capacités de leurs étudients.
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CH.'~PTER 1

Introduction

1 1 Adapted Aquatics and the Ecological Theory of Motor Control

"Physical education for students with profound disabilities should comprise

activities that are chronological age appropriate and functionaL, yet specially designed to

be beneficiaJ and to meet students' unique abilities.... \Vhenever possible~ these acti,,;ties

should be based on a student's preferences and taught in natural environments~ including

community based settings. \vhere the student ultimately \viII use these skills and \\'here

there are opportunities ta interact \vith nondisabled peers" (Block., 1992. P 204).

S\vimming is one such functional activity and therefore is appropriate ta teach to students

\vith disabilities.

The Canada Fitness Survey (1986). \vhich described the nature of. and attitudes

to\vards physical activity of over two million individuals with a disability. found that

approximately 50° <> of Canadians with a disability \vere physically active. T\venty-two

percent ofboth sexes \vith a disabiIity reported swimming at a pool. the fourth most

popular activity after \valking. gardening. and bicycling (CFSR. 1986). Approximately

597~OOO ofthose surveyed reported taking part in this activity' at least once in the 12

rnonths preceding the survey. Also, s\vimming at a pool \vas rated as the most appealing

activity to begin. according ta approximateIy 139~OOO persons with a disability. This

\vould represent a 23~/o increase in participation (CfSR, .1986).

Aquatics for individuals with disabilities has changed over the decades. Adapted

aquatics develaped in the 1940s when water was used as a therapeutic appraach in the

rehabilitation ofpersons v.~th war related injuries or polio (Grosse~ 1985). People

continued to participate in these programs for the therapeutic benefits of water. but it

became evident that an important educational aspect was inherent as weil (Grosse~ 1985.

1996). In the 19505 special classes were started for individuals who were deaf or blind~
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and increasingly beeame available to those with other disabling conditions. In the 1970s

and 80s "s\\-imming for the handicapped" beeame Adapted Aquatics (Grosse~ 1985.

1996)~ encompassing many more aquatie activities than simply swimming~ such as

canoeing~ SCUBA di\';ng~ water-skiing and synchronized swimming (Grosse~ 1985~ Reid

& orNeilL 1989~ SherrilL 1993).

Since most adapted physical activity textbooks include aquatics as a specifie skill

area and often devote an entire chapter ta it (Chanias & Reid~ 1996) it is plausible to

conclude that aquatics is an important area in adapted physical activity. As \velL aquatics

is specifieally highlighted as a main teaching domain of the American lav..: PL 94-142

which defines physical education for ail children with disabilities: "Physical education

services~ specially designed ifnecessary~must be made available to e,·el)· handicapped

child ... and include physical and motor fitness~ fundamental motor skills and pattems~ and

skiHs in aquatics. dance and individual and group games and sports (including intramural

and lifetime sports)" (fèderal Regh.;(er, A.ugust 23. 1977. p. 42480). A.Ithough aquatics

appears to be very important and there have been many views and methods on ho\\' to

teach or lise aquatics for those with disabilities. there is still a paucity of research in the

area (Langendorfer. 1Q89).

There are several aquatic progran1s designed for children \vith and without

disabilities \vhich generally follow the same leam-to-svvim progressions~ aIthough they may

have different teaching philosophies and stem trom different educational models. These

progressions are termed 'Nater orientationJentry and exit~ breath controL. buoyancy~ gliding

(with push-off\ arm and leg actions~ and combined limb aquatic locomotion (Canadian

Red Cross Society~ 1983~ 1996a~ 1996b~ Langendorfer & Bruya~ 1995; SherrilL 1993:

Yl\.1CA. 1993a). These programs ail propose basic aquatic skills that are necessary in

order ta leam how to swim. This seems to work for nondisabled children with typical

development and intellectual functioning. Ho\vever~ are ail ofthese skills absolutely

necessary prerequisites ta swimming? Are the proposed sequences useful for the child



who has either intellectual difficulties or physical limitations? Does a child \vho has an

intellectuai disability and may leam at a sIower rate than his or her nondisabled peers

follow every one of these prerequisite skills in learning how to propel himJberself fornrard

in the water? Langendorfer and Bruya (1995) point out that neither the Red Cross nor the

YMCA have considered the developmental validity of their progressive programs.

Although the Red Cross (1983. 1996a) and Yl\r1CA (1993b) instructor manuais indicate

that the sequence of progressions is not a rigid one., and teaching beginoer skills in any

order is perrnitted. the program structure and certification for each level are designed sa

that only the suggested progressions seem appropriate. These progressions might be

described as "bottom-up" programming (Block. 1994: Kelly. 1989) \vhereby the lo\\"er end

of the scale is the focus of instruction until these skills are leamed and the child can

progress ta the next step. In ather \vords.. instructors tend to teach each skill in the

offered progression.. assuming that each and every skill is a prerequisite of the nexL

regardless of whether or not that skill is necessary or useful for the child at that tin1e.

A "top-do\vn" model (Black.. 1994~ Kelly.. 1989) would question the validity of the

standard s\vimming progressions. such as thase suggested by the Red Cross (1983. 1996a..

1996b) or YtvlCA.(1993a).. and more imponantly.. would challenge the strict adherence ta

them. A tap-do\\·n model is appropriate to use when teaching children with disabiliti~s

because educational programs can be designed by identifying functional skills the student

needs in physical activity en\ironments~ as \-vell as present skills. Once these are

established., ooly the essential motor skills needed by the student to be successful no\\" and

in the future \vill be presented (Kelly. 1989). "The top-down appraach forces the teacher

to focus on critical skills a studeot needs to be successful in CUITent and future recreational

en\;ronments \vhile eliminating less functional items" (Black. 1994. p95). In the present

context of swimming.. are sorne of the beginner swimming skills nonfunctional ta

independent swimming?
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Davis (1984) chalienged sorne of the basic assurnptions of the assessment of

people with disabilities. One criticism was that criterion-referenced tests assume there is a

single biomechanically optimal movement for aU persons perfonning the skil!. He aIso

challenged the assumption that motor development proceeds in an ordered sequence of

steps that are follo\ved by everyone~ although on different time scales. Davis feh that

criterion-referenced tests such as those used when evaluating students \vithin the Red

Cross or YMCA aquatic programs~ did not sufficiently take into account the complex

relationship between the performeL task~ and environmental constraints.

The "ecological vie\v" of motor control (Block., 1994~ Davis. 1984~ Davis &

Burton. 1991) addresses this criticism. arguing that behavior emerges as a function of

many interacting systems. [n other words~ a movement outcome is dependent upon the

interactions between the person. task. and environment. :\.lso. changes in behavior can be

linked to changes in the systenls and their interactions with one another. Therefore. one

must not assume that each performer \vill perforrn skills in the same fashion and follo\v the

same developmental sequence, Rather. individuals may reach the same skill goal through

the use of different mO\'ements and \\'ill acquire the ability to perform that same skill

through different means. depending on the characteristics of the perfomleL the demands

of the task. and the en\'ironment in which the task is being perfomled.

ln terms of instruction~ the ecological vie\\' stresses the importance of the final or

"end-goal" of a ski Il to be taught. Ecological task analysis. the process of changing task

dimensions when teaching a skill through a series of observations of a student's choices to

elicit successful performance. emphasizes that the end-goal of any skill must be maintained

for each task goal during the application of the task analysis. It is argued that by aItering

the task goal from the end-goal of the skiIL the movement outcome \vill be disrupted

(Davis & Burto~ 1991). ln other words.. the goal of any task used ta facilitate the

leaching of a skill must be essentially the same as the end-goal ofthat skil!. For example,

the end-goal of the front float is different from that of the front swim and may therefore
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not be a true prerequisite of the front swim_ The ecological view supports the notion that

not ail prerequisite skills or progressions may he necessary,. and using the above exampJe,.

the front tloat may not be an appropriate skill to use when teaching the front swim_

In addition~ the ecological model encompasses philosophies such as chronologicaJ

age appropriateness and functionality of skills Ieamed, and community based instruction

for these skills (Block~ 1992), thus supporting the use ofaquatics as appropriate skills to

teach to people with disabilities. Sorne aquatic programs (Reid & O~eiIL, 1989: SherrilL

1993) have recognized that swimming progressions need ta be flexible in order to

accommodate the various needs of participants.. so that swimming can be fostered and

encouraged through the provision of a variety of learn-to-S\v1m progressions.

Thus~ based on the lack of evidence of developmental validity of traditional leam­

to-s\\-im progranls~ the appropriateness ofusing a top-do\vn versus bottom-up teaching

approach~ and the ecological model's challenge of set sequences in instruction~ the purpose

of this study \-vas to explore the developmental validity of typical leam-to-s\vim

progressions for children \vith physical disabilities. In particular~ the skills assessed \\'ere

breath controL prone tloatation. and fOf\vard glide for the acquisition of the functionaI

end-goal of forward propulsion~ as weIl as the skills of supine floatation and back\\"ard

glide for the acquisition of the functional end-goal ofback\vard propulsion. These are

progressions in the nev.-' Red Cross Aqua Quest water safety program (1 996a~ 1996b).

although they are typical of ather leam-to-s\\im programs. Other propased prerequisite

skills of\vater orientation-adjustment~entry and exit, and arml1eg action \vere not inc1uded

in this study because it is accepted that these skills are directly reIated ta a persan being

able ta perform subsequent skills in the water (Langendorfer & Bruya. 1995)_ That is. if

you are not in the \vater or are not comfortahle in the \vater~ or are not moving your amlS

or legs, you can not passibly go under water ar propel yourselffonvard .
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1 :2 Researcb Question

Are the proposed progressive skills of traditional learn-to-swim progressions true

prerequisites of subsequent skills for the learner with a physical disability?

1 3 Delimitations

1. The participants ranged in age from 5 - 11 years old.

2. The participants were identified through school records as having either moderate

or severe physical disabilities.

3. The participants \vere identified by their aquatic instructor as being comfortable in

the \vater. independently, or with limited floatation deyices_ The importance ofthis

\vater orientation and adjustment lies in the fact that no other aquatic skill can be

leamed if the student does not possess an advanced level of comfort in the water

(Langendorfer & Bruya, 1995).

1 4 Limitation,

1. A longitudinal design \\"ould ha\·e been the preferred experimental approach in

ans\vering this research question. Ho\vever. to follow children with physical

disabilities troo1 their first encounter \vith \\-ater orientation to independent

s\Nimming might require 4 or 5 years (Ne\\man.. 1976). There is.. ho\\-ever.

precedence for detennining the validity of leam-to-s\vim progressions on the basis

of a cross-sectional approach_ Killian...Au-ena-Ronde.. and Bruno (1987)

determined interobserver agreement and validity of two water orientation

assessment instruments.. the Water Orientation Checklist-Basic and the Water

Orientation Checklist-Advanced using a cross-sectional approach.



] 5 Definitions

Physical disability - Moderate to severe physicaI limitations or impainnents which

adversely affect the child's perfonnance in sport related mator activities~

specifically swimming. The impairments can be caused by disease~ congenital

disorders., acquired disorders., or from other causes., and include cerebral paIsy,

spina bifida. traumatic brain injury.. muscular dystrophy~ etc.

(Shenill~ 1993., p. 556).

Rhythmic breathing - The skill of repeatedly subrnerging below the surface of the water

while exhaling and rising above the \vater surface to inhale in a continuous and

rhythmicaI manner.

Front noat - The skill of resting on the surface of the vtiater in a prone position \vith little

or no movement or effon.

Back Ooat - The skill ofresting on the surface of the water in a supine position \vith little

or no movement or etfon.

Front glide - A. smooth sliding motion of the body aIong the \vater surface in a prone.

streamlined position~ having been initiated from a push off the bottonl or sicle of

the pool.

Back glide - A smooth sliding motion of the body along the \vater surface in a supine.

streamlined position.. having been initiated from a push off the bottom or side of

the pooL

Front sw·im - The action of propelling the body through the water in a prone position

using any combination of arm or leg movements.

Back s\\:im - The action of propelling the body through the water in a supine position

using any combination of arm or leg movements.

Floatation device - A buoyant device such as a bubble~ arm wings.. or a styrofoam tube.

which offers minimal support to the wearer.

7
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CHAPTER 2

Review of Literature

This study was designed to determine whether the prerequisites for the front swirn

and the back s\vim~ as described by traditional leam-to-swim progressions and programs,.

are developmentally valid for teaclùng aquatics to children with physical disabilities. This

chapter reviews the literature pertinent to this research question and will be di\ided into

three main parts: (2.1) Adapted Aquatics~ (2.2) The Ecological Model of ~1otor

Development: and (23) Leam-to-S\vim Programs and Progressions.

2 1 Adapted Aquatjcs

\Vater has been used for therapeutic purposes for man)' years. In the 1930s and

40s hydrogymnastics and hydrotherapy \vere employed in the process of rehabilitation and

recuperation for individuals \vith various physical impainnents (Grosse,. 1985~ 1996~

Lampos,. 1947: LO\\t-man & Bright. 1935: Reid & O'NeilL 1989: SherrilL (993). Lo\\man

and Bright (1935) indicated that hydrogymnastics became more popular as teachers of

aquatics and physical education realized the corrective nature of the exercises. In

corrective physical education classes. children \vho had postural or other physical defects

were given exercises and drills in the water to stabilize muscles, increase motor efficiency~

and improve posture. Regular physical education teachers felt they could aid this process

by including these exercises in their classes (Lowman & Bright, 1935).

The use of water as part of corrective physical education stems from hydrotherapy

(or water exercises for therapeutic purposes). Water exercises and activities were

prescribed as part of the rehabilitative pracess of individuals \\o;th war-related injuries or

poliomyelitis (Grosse, 1985; Lampas, 1947; Reid & ONeilI, 1989). Lampos (1947) wrote

of his experiences as a member of the Chicago Polio Swim Club and of an American Red

Cross program which introduced war veterans who were paralyzed to swimming and
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water exercises. Participants tèlt that the water helped them relax and allowed them to

regain sorne strength and movement. Another important benefit was that the time in the

water with other participants was a social experience where they could talk and laugh, and

not feel self-conscious~ thus increasing morale and confidence.

As more and more individuals participated in corrective physicaI education and

hydrogymnastics, it became evident that.. in addition to the valuable therapeutic benefits of

water.. there was also an important educationaI aspect inherent in these progranls (Grosse,

1985 ~ 1996: Reid & Q'NeiIL 1989: SherrilL, 1993). This shifted the emphasis of sorne

programs from a medical focus to an educational focus,

[n the 1950s~ gro\ving emphasis was placed on abilities rather than limitations. \vith

programs being developed to teach children with disabilities to swim (Grosse, 1985: Reid

& Q'r\eiIL 1989: SherrilL 1993). Special classes Viere initially provided for indiyiduals

who \\:ere deaf or blind. It was felt that s'Nimming was a particularly valuable activity for

individuals \\'ith visual impainnents because they were able to move more freeIy and

confidently in the \vater than on land., and they could swim \-vith nondisabled individuals

\vithout being at a disadvantage (Hunt. 1955). Also~ Meyer (1955) argued that s\vimming

included a rhy1hmical element \vhich was fundamental in the teaching of s\\'imming to

indi\'iduals v..·ho were deaf Sv..:imming \.vas praised as an activity \\'hich de\'eloped e\'ery

muscle in the body~ \vas challenging. and helped to develop bath group spirit and

indi"idual confidence. ail of \vhich had potential carry-over effects into adult life (\1eyer.

1955).

As the success of swimming programs for children who were deaf or blind became

knoWR more and more programs became available to children with physical disabilities

(Bro\.\'o, 1953: Kelly~ 1954). The programs' main goal was to teach them ho\\.' to s\vim.

i\S weIl as providing the therapeutic benefits of water, learning to swim helped to improve

morale by building or maintaining strength and by offering freedom of movement \vhich

was unequaled in other recreational activities (Brown, 1953: Hunt~ 1955~ Kelly.. 1954).
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An increase in the number ofarticles published related to teaching swimming to

individuals with disabilities \vas evident in the 1960s~ as instructors began ta share their

ideas~ successes~ and experiences (Grosse~ 1985~ Newman~ 1970; Sherrill.. 1993). Several

books were written which dealt with teaching techniques~values and benefits of programs.

equipment needed~ administration of prograrns., instructor training and qualifications

(A.merican Association for Health.. Physical Education~ and Recreation~ 1969: Anderson.

1968~ Grosse~ 1985). As weIl.. information was included in adapted physical education

textbooks which covered s\vimming (Clarke & Clarke. 1963~ DanieIs & Davies~ 1965:

Fait, 1966; Grosse, 1985).

The 1970s brought about a change in focus once again. Sv~'imming \vas no longer

the only activity for individuals with disabilities. They began to participate in various

recreational aquatic acti\ities such as sailing~ canoeing. and kayaking (Grosse~ 1974.1985:

Mielzarek & ~1ielzarek~ 1975: ~1uhl~ 1976: Roeren" 1985: Thomas. 1976). Aquatic sports

such as SCUBA and skin diving, v..·ater-skiing~ synchronized swimming. and surfing began

to attract participants \vith disabilities as they sought new and exciting opportunities and

challenges (Daniels & Da\ies. J975: Grosse. 1985: Karman. 1975: \1uhl. 1976: Thomas.

1976: Turner. 1988). Articles were written to aid participants and instructors in

organizing progranls. gathering and adapting necessary equipment. and leaming the

techniques of the various sports (Bond.. 1975 ~ Grosse. 1985~ l\1eister.. VillareaL &

VillareaL 1976: Roeren. 1985: Turner. 1988). As weIL swimming competitions became

more popular for individuais with disabilities (Allen~ 1981). Events were often adapted

through the use of shorter distances. special equipment.. or adapted strakes, so that

everyone could participate with an element of challenge and success (Newman~ 1971).

As leaming disabilities with attentional disorders and physical a\vk\vardness

became recognized.. swimming programs were developed for the specifie needs of these

children. Programs incIuded perceptual-motor acti"ities.. academic and language activities..

water play,. and movement exploration (Grosse~ 1985~ Hackett & LaWTenCe., 1976; Smith..
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1985). They were designed to enhance fine motor and gross motof skills, language

development~confidence and self-esteem.. and, of course~ to teach participants to swim

(Campbell, 1993~ Hackett & Lawrence., 1976~ Smith, 1985).

Once instructors became more experienced in teaching individuals "vith a mild

disability., they began to include indiv;duals who had multiple or more severe disabilities in

their aquatic programs (Allen, 1981~ Case &Bearman-Bucher~1987: Christie, 1985:

Grosse., 1985 ~ Grosse & ~1cGiIl., 1979~ Lahay & al., 1976~ Newman., 1971). Aquatics was

vie\ved as an excellent activity~ because other recreational and physical activities were

often not possible or available due to the severity of the participants' disabilities (Christie.

1985: Grosse & rv1cGilL 1979: Lahav & aL 1976).. -

In the late 1970s and 80s, as more individuaIs \Vith severe disabilities were

beginning to participate in adapted aquatic programs, there \vas an increase in the number

of individuaIs \vith a disability who left special programs for mainstreamed progranls

(Grosse. 1985: Johannsen. 1985). Since the medium of\\."ater often reduces the effects of

an impairment. and nlakes a disability less obvious. s\V·imming \-vas an area \vhere

individuals \Vith a disability could participate easily and successfully alongside nondisabled

peers (Christie., 1985: Grosse. 1985). Although there was sorne concern over \vhether the

instrucrars of these "regular" programs \\·ould have the kno\vledge and support needed ta

teach the integrated individuals (Priest.. 1979. 1983)., it was felt that the additional social

and emotional values of mainstreaming far out\veighed the prablems (Christie. 1985:

Priest., 1979).

Four main areas of gro\V1h in adapted aquatics are reflected in the 1990s. FirsL

adapted aquatics continues a signifieant foeus on various reereational and leisure aetivities

for individuals \vith disabilities. l\1ayse (1991) described an aquacise and aquatir program

for adolescents with intellectuai and physical disabilities. In addition to the physieal fitness

benefits accrued during water aerobic workouts., the programs proposed to help develop

skilIs needed for workout exercises, to provide a sense of accomplishment and self-
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confidence as they became less fearful of the watec. and to offer a source of enjoyment.

Burgess and Davis (1993) also discussed the benefits of water exercise for individuals with

a disability. Medical considerations were addressed and disability specifie exercises and

tips were given ta individualize the workout to suit the needs ofeach participant.

Recently~ Petrofsk)' (1994a) discussed SCUBA diving for individuals with spinal

cord injuries and included generaJ information on the sport, certification, risks and their

affect on individuals \vith spinal cord injuries., diving locations.. and accessibility

considerations. Subsequent articles dealt \vith equipment needed for SCLtBA di\-ing and

the modifications that can be made for individuals with special needs. Wetsuits can be

modified \vith zippers on the anns or legs and air tanks should be appropriately sized

according to a person's body size and o~)'gen use (Petrofsky~ 1994b~ 1995). .-\.Iso

addressed are ho\\' to overcome problems faced during training and diving (Petrofsky.

1995 ).

Grosse ( 1993) described ho\v ta facilitate the participation of individuals \vith

disabilities in aquatic adventure recreation activities such as river running (canoeing.

rafting. sailing). skin and SCUBA diving~ water-skiing~ and surfing~ as weil as triathlons

and other competitive sports. Each activity is depicted~ equiprnent needed and possible

nlodifications are included. and common problems \vith sonle solutions are oftèred Tips.

progressions~ and equipment for \vater-skiing for individuals with a disability are also

discussed by Ryan (1997). Gaon (1997) outlined severaI prograrns designed ta provide

sailing opportunities for individuals with various disabilities. Another avenue which allo\vs

indi"iduals \vith physical disabilities to panicipate more easily in aquatic sports is the

development and improvement of equipment. King (1997) described new prosthetics that

are available to individuaIs \vith amputations for use in aquatic sports and activities.

A second area that has gained much attention in the 1990s is elite aquatic sport .

For exampIe. Albright (1995) described the techniques used ta coach s\vimmers \vith

spinal cord injuries and other physical disabilities. Also explained were stretching
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techniques to increase range of motion in joints., how to heip a swimmer \vith a disability

find proper body aIignment for a more streamlined position., and how to find the best

stroke~ start., tum~ and finish techniques for the individual's particular abilities. As weIl,

Albright addressed precautions related to drastic change in core body temperature. bladder

and bowei capabilities., and the increase in susceptibility to sores and abrasions.

Athletes are aiso beginning to demand to be recognized as athletes. Although

there seems to be an increase in the support and information given to coaches of athletes

with disabilities. trequently the athletes themselves are not given enough consideration.

Hoffer (1995) wrote that athletes with disabilities feel they deserve the same recognition

from fans and the sports \vorid as able bodied athletes. as weil as the same level of

coaching. support. and sponsorship.

A third area that is continuing to develop in the 1990s is the integration of

individuals with disabilities into recreational and competitive aquatic sports and activities

\vith their nondisabled peers. An adventure education model. described by Nichols

(l997b). proposed using kayaking as a successful means ofintegrating students with

cerebral paisy iota regular physical education classes. Nichols (1997a) also described an

adapted rudder system for more conlpetitive kayaking. The Moving to Indusion ( 1994)

series from Canada induàes modifications. teaching techniques~ and tips ta help physical

educators include students with various limitations and abilities in aquatic activities~ such

as s\vimming. canoeing~ kayaking. and sailing.

Nearing. Johansen., and Vevea (1995) described a method of placing gymnastics

mats in the pool 50 that children with disabilities can more easily participate \vith their

nondisabled peers. The gymnastics mats ereate a raised pool bottom which allo\vs

children to touch the bottom of the pool and therefore feel more secure \vhile attempting

new skills. As weIL sorne mats will fioat on the surface of the water allowing them to

work more independently on skills and have access to the water \\'Ïthout fear of falling

trom a high place. It is claimed that children with disabilities cao play cooperatively \vith
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nondisabled children and develop social skills through play activities and games using the

mats (Nearing et aL~ 1995).

Kozub and Porretta (1996) discussed including athJetes with disabilities in

interscholastic sports alongside nondisabled athletes. It was argued that~ as students with

disabilities \vere integrated inta inclusive educational settings~ the same should hold true

for extra-curricular activities. Benefits for participants with and without disabilities in

interscholastic sports inclusion were identified. These included societal acceptance.

improvement of team dynamics and coach/participant and participant/participant

relationships. increase in athletic enrollment. and increased motivation through a greater

understanding of using desire and hard work to overcome difficulties and personal

limitations. ln addition_ Lindstrom ( 1992) discussed the integration of athletes \\·ith

various levels of disabilities into elite sport and competition with able-bodied athletes.

Suggestions for creating policies to integrate the athletes into international able-bodied

sport competitions were given.

Finally. as more syndromes and disabilities are identified and gain attention within

adapted physical education~ programs are developed and teaching methods are suggested

which address the unique nature and specifie needs ofthese children. Rider and \1odell

(1996) described an adapted aquatics program for children \vith Angelman Syndrome.

Their specifie charaeteristies are diseussed as \vell as physieaI. breathing. relaxation. and

social skill activities whieh can be helpful when teaehing them. AIso, Culben ( 1987)

diseussed sorne specifie teaching techniques and tips when using s\\,'imming therapy for

girls with Rett Syndrome.

As the goals and objectives of aquatics for individuaIs with disabilities have

changed over the years~ 50 has tenninology (Grosse~ 1996). When water was used in a

therapeutic fashion to help indi\;duals with physicaI impairrnents~ the terrn \vas

Hydrotherapy (Grosse~ 1985, 1996~ Reid & O'Neill, 1989; SherrilL 1993). Aquaties for

individuals \vith disabilities split into two main directions as programs took on a more
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educational focus. One direction.,. Hydrotherapy,. remained medical in nature,. with

therapists prescribing and performing exercises with clients to help in the rehabilitative

process. The second direction was educational as physical educators realized that

individuaIs with disabilities were able to leam to swim,. with potential physicaL mental. and

emotional benefits. The tenn employed was simply Swirnming for the Handicapped

(Brown, 1953: Grosse. 1985. 1996: Kelly,. 1954). The 1970s brought about another

change in focus and terminology in the field. Swimming for the Handicapped became

Adapted A.quatics as individuaJs \vith disabilities participated in other aquatic sports and

leisure activities such as water fitness,. canoeing.. sailing,. synchronized swimming,. SCUBA

and 5kin diving. \\'ater-skiing. and surfing (Grosse. 1985. 1996: Reid & O'Neill. 1989:

SherrilL 1993). Currently. the focus i5 less on the specifie terminology and more on the

quality of the services and programs provided (Grosse,. 1996).

2 2 The Ecological Tbeory ofMotor Control

The ecolagical theory of motor control is a relatively nev.' perspective on mator

development \vhich has emerged and developed over the past 20 years (Hay\vood. 1993)

It is founded on the notion that there exists a strong interrelationship bet\veen the

individual or performer and the environment in which he/she is perfomling (Balan &

Davis. 1993: Block. 199-i: Burton. 1987: Burton. 1990: Burton & Davis. 1992: Da\·is.

1984; Davis & Burton. 1991 ~ 1997~ Haywood,. 1993).

A major tenet of the ecologicaI approach is that indiv;duals are composed of

multiple complex systems which work cooperatively to produce movement outcomes

(Burton. 1990: Davis~ 1984: Haywood. 1993). This is in contrast to other developmental

theories. The information processing theory,. for example, postulates that there is an

executive function (the central nervous system) which~ decides upon an appropriate

response based on perceptual information and existing knowledge. Then it controis the

muscular system to produce the action (Davis, 1984; Haywood. 1993). The ecological
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perspective proposes that behavior emerges as a function of rnany interacting systems.

such as muscular. skeJetaL cardiovascu1ar~ neural, perceptual~ and emotional (Burton..

1990: Davis.. 1984; Haywood., 1993). These systems develop independentJy from one

another~ at different rates (Haywood.. 1993).. and therefore affect the behavior exhibited by

an individual. In other words.. the development of a skill or movement is the product of

the developrnent of the indi-vidual systems. A corollary to this is that the necessary system

for a particular movement which develops at the slowest rate dictates or contraIs the

development ofthat skill by reaching a critical point (Haywood~ 1993). This system is

called the rate limiter for that skill because that system's development determines \vhen the

skill \vill emerge. ft is for this reason that the ecological model argues that de\·elopment is

discontinuous in nature (Davis. 1984: HaV\vood.. 1993).

A. second related tenet of the ecological perspective is that the various body

systenls are able to spontaneously seIf-organize or self-assemble. in response to direct

perception of the environment. to produce a movenlent behavior or outcome (Ha~'\vood.

1993) This contrasts with the notion of one executive function \vhich controls ail

movement Rather. the various systems are able to reduce the decisions made by higher

brain centers by taking on some of the load themselves. As indicated abo\'e. a nlO\'enlent

can only enlerge as a result of the dynamic interp]ay bet\veen the self-organization of the

body systems. the nature of the performer's environment. and the demands of the task

(Hayv..'ood. 1993). Simply stated_ a mator skill or movement outcome is dependent upon

the interaction between the performer's characteristics, the environmentaI constraints~ the

task demands. and the individual's perceptions of these factors (Balan & Davis. 1993:

Black.. 1994~Davis&Burton, 199L 1997; Haywood. 1993).

Since the interrelationship ofthese three components (person. task. environment)

gives rise to a particular movernent, it is logical ta conclude that ifone of the components

is aItered in any way. the resultant movement will also change. Balan and Davis ( 1993).

Burton and Davis (1991). and Davis and Burton (1991) illustrated this point by explaining
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that an individual with a physical impairment could locomote using several different

movement skills (rolling~ s\vimming" crawling, walking \-vith a prosthetic device~ propelling

a wheelchair, hopping..... ). The choice of movement skill would depend on the

environment in which the skiU was to be performed (a flat surface~ a slope. in wateL

obst~c1es" on uneven or rough terrain" with others~ caITYÎng an object" .. _)~ the task ta be

accomplished (move \vith speed., accuracy, go over/underlthrough~distance. duration~... ).

and the performer's attributes and perceptions of the environment and task" as \vell as self­

perceptions (range of motion" height. perceptual systems function. physical impairment"

assistive de\ice., fears, self-esteenl~ previous experiences" ... ).

Research has been conducted explaining the effects of manipulating task~

environment., and performer constraints (Bunon~ 1990: Burton~ Greer" & \Viese. 1992). as

\vell as ho\\" to manipulate the conditions to optimize movement perfomlance for children

with physical disabilities (Burton & Davis. 1992). Bunon and Davis (1992) describe a

study by Agre. Findley. wlcNally. Habeck. Leon~ StradeL Birkebak. and Schmaltz \vith

children \vith spina bifida \vho could walk or propel themselves by wheelchair. \Valking

\vas much more strenuous for them than \vheeling. eyen \vhen wheeling three times raster

than walking. For these children. therefore. if the task was to locomote for a lengthy

period aftime. it \vould seern that propelling themselves using a \\'heelchair \\·ould be most

appropriate skill to use.

Burton et al. (1992) looked at the effects ofball size on changes in overhand

throwing patterns of males and females in four age/grade groups: kindergarten~ second

grade. fourth grade. and young adults. Results demonstrated that increasing bail size

changed the resultant throwing pattern. The researchers were not able ta pinpoint a bail

size that would elicit an optimal thro\ving pattern for aI! subjects. as this is dependent on

the bail diameter:hand width ratio. This study lends support to the strong relationship

bet\veen the performer. task. and en\·ironment constraints \vhich work together to produce
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a movement outcome. The resuItant movement will be different if one or more of the

variables is manipulated.

Burton (1990) looked at how children in different groups (developmentally

delayed preschoolers, nonhandicapped kindergarteners., and nonhandicapped fourth

graders) move through an obstacle course (crossbars ofdifferent heights). Results

showed that the fourth graders moved through the course much faster than the two other

groups. and that the preschoolers with developmental delays negotiated the obstacles

much more slowly, and made many more mistakes than the nondisabled kindergarteners.

\\'hen examining ho\\" the children negotiated the crossbars (over/under. under \'.,;th body

parts besides feet on ground/walking under).. it was found that although mast fourth

graders and kindergarteners jumped over the crossbars at 44% oftheir standing height.

and walked under crossbars at 56~'~ of their standing height.. most preschoolers chose to

creep under the crossbar in both of these conditions. These results once again

demonstrate that \vhen an individual performs a movemenC the task at hand and the

environment affect the outcome. In addition. the abilities and linlitations of the perfornler.

as weil as how the performer perceives him/hersel( the task. and the environment also

greatlyaffect the mo\"ement outcome. There \vas not one absolute 'baIl size' or 'crossbar

height' which elicited optinlal performance in the above studies. Rather., optimal

performance depended partly on the relationship bet\veen this variable and the indi"iduaJ.

This can be explained by the concept of affordances.

An affordance is the functional utility of an object in the environment. or the

opponunity for action it offers a persan (Davis & Burton., 1991). The concept of

affordance is directly related to the ecological model because an object's affordance is

perceived by an individual in terms ofhis or her own personal characteristics (personal

constraints). Using the example of the crossbar height from Burton's study (1990). a

crossbar that is high in comparison to a shorter performer's height will afford 'going under'

for the person. whereas to a performer who is taller~ that same height of crossbar \vill
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afford 'going over'. For the child with a developmental delay who may perceive

differently. the crossbar afforded going under in a creeping fashion for several of the

crossbar: perfonner height ratios:- however this was not the case for many of the other

nondisabled children. This relates to a central tenet of the ecological modeL not every

person will use the same movement to reach the same task goal. Rather., the interaction or

relationship betvleen the task at hand~ the environmental constraints~ and a performer's

attributes (body systems) and perceptions of these constraints will affect the movement

outcome of each person.

Ecological Task Analysis. first presented by Davis and Burton in 1991, is an

assessment and instructional model \.vhich is grounded in the ecological nlodeI of motor

developmenL [t is defined by Davis and Burton ( 1991 ) as "the process of changing

relevant dimensions ofa functional movement task to gain insight into the dynamics of the

movement beha'\ior of students. to provide teachers with dues for developing

instructional strategies. and ultimate[y to promote the success of students in performing

the task Ol (p. 160). In contrast to a more traditionaI developmental model for teaching

physical education. \vhich tends to use a bottom-up approach to assessment and

instruction. ecological task analysis uses a top-do\vn approach. A top-do\vn ecological

approach deternlines \vhat a student needs for participation in CUITent and future physical

activities. assesses CUITent abilities and limitations. and teaches skills. in as typical a

context as possible. The skills taught are directly related to successful involvement in

CUITent and future physicaI activities (Block. 1992" 1994: Burton. [987: Kelly. 1989).

Conversely" bottom-up or developmental task analysis essentially involves analysing the

factors affecting a skill and presenting these factors in a sequence.. from least to most

complex.. to elicit successful perfonnance (Austin" 1978; Block. 1994: Roberton, 1989).

When teaching physical education to a child with a physical disability using a bottom-up

approach., assessment determines the child's developmental age., and the discrepancy

between this and age expectancies (Austin, 1978: Block.. 1994). The child is taught an
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assortment of tasks ta improve fundamental motor skills to overcome deficits so that the

child can move up the developmentaI scaIe (Austin~ 1978~ Black., 1992~ 1994: Roberton..

1989).

Ecological Task AnaIysis is an appropriate tool for motor assessment because it

addresses two main assumptions that Davis (1984) has criticized as being weaknesses of

criterion-referenced tests.. such as those used within the Red Cross or YMCA aquatic

programs. The tirst assumption is that criterion-referenced tests assume only one

biomechanicaIly optimal movement for performing a skilI. The ecological perspecti've

disputes trus assumption by arguing that every movement is dependent on a unique set of

task.. environment.. and perfonner variables (Balan & Davis.. i 993: Block.. 1994: Burton..

1987: Burton.. 1990: Burton & Davis.. 1992~ Burton.. Greee & Wiese.. 1992: Davis.. 1984~

Da\'is & Burton.. 1991. 1997: Hay'\vood.. 1993). Thus. each person may have his/her o\\"n

biomechanically optimal nlovement. The second assumption of criterion-referenced tests

is that aIl individuals progress through the same sequence of motor developmentaI steps.

although on different time frames. The ecological approach contends that deve[opment

may be discontinuous in nature and depends on the development of the separate body

systems and their interactions with one another and the environment (Burton. 1990: Davis.

1984: Haywood.. 1993).

There are four basic and Iinked steps to the Ecological Task A.nalysis model (Balan

& Davis~ 1993 ~ Davis & Burton.. 1991 ~ 1997). The tirst step involves establishing the

movement or task goal. The environment must be structured. and the task must be

presented.. in a way that the student will understand the goal of the task.. the conditions

under which the performance will take place. and the criteria necessary to reach the

intended goal. Davis and Burton (1991~ 1997) pointed out that it is essential that the task

goal be based on a functionaI task (locomotion in water) rather than a specifie movement

skill (front crawl). There are three important aspects to consider when introducing a goal

to a learner (Davis. 1989). The instructor must tirst he aware of the intention of the goal:
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what the student actually does. The instructor must then kno\\-o what he/she \vants to

accomplish with the goal; the purpose. Finally~ the instructor must provide meaning to the

goal/task for the studenL which likely provides motivation for the task. Burton (1987)

argues that a perfonner will be more willing to perfonn a particular task if it is purposeful

in nature and is not simply a movement without any objective beyond the performance of

the movement itself BasicalIy~ by providing meaning and purpose to a movemenL for

exampIe asking a child to swim across the pool to retrieve a favorite toy~ the chi1d may be

more motivated to perform that task.

The program descriptions of Rivers and Temple (1997) and Arbuthnot (1997)

support this notion of movement goals. Arbuthnot (1997) gave the exanlple of a child

\vho is asked to pertorm a typical assessment task of walking along a line on the floor by a

therapisL \"ersus a child \vho is asked by a gymnastics coach to \valk along a balance beanl

\vhich is 'a bridge that passes over an alligator's home'. It is expected that the child \vho is

\valking along the 'bridge" \vill concentrate more~ not faIIing into the alligator pit. and \\-ill

probably have more fun performing the task. Once the goal of the task has been

established and the environment has been appropriately structured. the child should be

provided freedonl to respond in his/her own \vay (Balan & Davis. 1993: Da\"is & Burton.

1991. 1997)_

AIIa\ving the students to make choices is the second step of the EcologicaI Task

Analysis model (Balan & Davis~ 1993: Davis & Burton~ 199 L 1997). Students should be

allowed to choose the skill or movement farm they will empIoy to achieve the task goaL as

weIl as the equipment to use~ if appropnate. By providing students ,,,,:ith the freedom ta

make choices and initiate their O\vn actions. they will feeI more empo\vered and motivated~

and will therefore participate to a greater extent. At this point the instructor should step

I?ack and observe the skills and movement patterns each child has chosen to achieve the

task goaL and should evaluate how successful that child has been at reaching the task

criterion. The instructor should then proceed to the third step.
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The third step of the Ecological Task Analysis model involves manipulating the

relevant task~ environment~ and/or performer dimensions to provide the student with

success and challenge (Balan & Davis, 1993; Davis & Burto~ 1991, 1997). By

manipulating task and environment constraints~ the instructor can detennine under which

conditions a student cao always, sometimes, and never accomplish a task goal (Davis &

Burton~ 1991. 1997). The instructor can also assess a student's preferred skilJs~ his/her

feelings of self-esteem and confidence., as weil as task, performer., or enviranment

variables which may be limiting a student (Balan & Davis, 1993; Davis & Burto~ 1991 ~

1997).

Instruction is the tinal step of the Ecological Task Analysis mode! (Balan & Davis.

1993: Davis & Burtoo~ 199 L 1997). An instructor can use any number of instructional

strategies. Ho\vever. \-\"hen using the Ecological Task Analysis modeL it is very important

that the end-goal of the task always be maintained if instructional variations are to be used.

otherwise the movement outcome will be disrupted.

Davis and Burton (1997) state that not aIl children with physical disabilities \\"ill be

able ta achieve every mator skill or movement pattem~ due to the interaction between the

perfomler., task~ and environment constraints. AIl children cao however achieve the

functianal task goal. if the goal of that task is properly presented. if the students are free to

make their own movement choices.. and if the environment is properly structured.

Ecological task analysis and the ecological model of motor control support the

notion that aIl proposed prerequisite skil1s of a specifie task goal may not be necessary~

especially if the goals of the prerequisite skills differ from the end-goal of the task. An

example is front swim progressions. The goal of the front swim is to locomote in the

water from one point to another. However, the goal of one of the proposed prerequisite

skiIls, the front f1oat~ is to support one's body along the surface ofthe water with no

movement. This particular contradiction and the averall need ofeach of the usual

progressions in leam-to-swim programs Ied to the purpose of this study~ ta determine the
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developmental validity of traditionaI leam-to-s\\Iim progressions for children with physical

disabilities.

2 3 TradjtiooaJ Leam-to-Swjm PrQgrams and Progressions

Traditional aquatic programs which aim ta teach swirruning generally follow the

same set of leam-to-swim progressions:- although they may have different teaching

philosophies and stem trom different educational models. These progressions are

commonly tenned water orientationlentry and exit. breath control. buoyancy:- gliding (\vith

push-ofl} ann and leg action~ and combined limb aquatic locomotion (Canadian Red

Cross Society~ 1983. 1996a. 1996b: Langendorfer & Bruya~ 1995; SherrilL 1993: YÎ\1CA~

1993a). These basic aquatic skills are believed necessary ta leam how to s\vim. The skiIls

are taught in sequential format. often linked to badges or certification at each IeveL

A.lthough traditional prograrns such as the Red Cross (1983. 1996a) and the nieA

(1993b) indicate that there can be variance in the sequence in which the skills are

presented. the structure of the programs does not facilitate this approach. ~ioreoveL

Langendorfer and Bruya (1995) stated that traditional aquatic programs have not

considered the developrnental validity oftheir progressive programs. Work is being done

by Langendorfer and Bruya to create a leam-to-s\vim sequence for preschoolers. howevec

the applicability of the sequence to children with disabilities has not yet been addressed.

In a search of related Iiterature~ no studies were found which addressed the issue of the

developmental validity of traditionaI learn-to-swim programs. KiIliao" Arena-Ronde~ and

Bruno (1987) dealt with the interobserver agreement and validity oftvJO instruments

designed to assess water orientation, the Water Orientation Checklist-Basic (WOC-B) and

the Water Orientation Checklist-Advanced (WOC-A). They found that the tasks

employed ta assess water orientation of pre-schoolers~children~ and youths~ with and

without disabilities. were in fact valid sequences. This was an important step in

detennining the developmental validity of progressive sequences and programs. howeveL
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the WüC-B and the \VOC-A. only deaIt \vÎth the tirst level oftraditionalleam-to-s\vim

progressions - water orientationlentty and exit.

The new Canadian Red Cross Water Safety Program (1996~ 1996b) atternpts to

help instructors adjust their teaching to integrate students with various types of special

needs. The basic learn-to-swÏm progressions are maintained in the new program.,

however. there have been sorne modifications and additions. One change is the addition of

ski1ls~ such as the butterfly., at higher levels. As weil., levels have been added 50 that

transitions are smaIler., and therefore learners experience more success. The creation of

the new program was made through the Canadian Red Cross incorporating feedback and

information from participants. instructors. instructor trainers. and aquatic directors

regarding the previous progranl. The Red Cross aIso examined statistics within the

National Dro\\-ning Report and aimed to create a program. suitable to participants of ail

ages. \vhich would reduce the number of dro\vnings and water related fatalities and

injuries through the instruction of \vater safety skills and techniques. Pilot projects \vere

then implemented in key areas across Canada to determine the appropriateness and

feasibiliry of the ne\v prograrn. Feedback was once again collected at the pilot project

sites~ modifications \Vere made. and ultimately the new Red Cross \\'ater Safety Prograrn

\vas established (Y. Bessette. personal conlmunication, ~1ay 20. 1997)_

The Steps to Success Activity Series (Vickers" 1990) is founded on the

kno\vledge-based approach (\VaU, McClements. Bouffard~ Findlay. & Taylor. 1985). It

states that students should not oruy be taught skills needed for a particuIar sport or

activity. but that they should aiso leam the strategies and concepts \vithin that particular

sport or activity 50 that leaming is more meaningful and complete. This model proposes

that information should be presented in a top-down fashion: The end skilI~ strateb'Y'. or

concept is presented first to create a clear idea of the intended goal of instruction. Once

the kno\vledge structure of the activity has been presented~ and environmental constraints,

student characteristics,. and present skill levels have been idOentified,. the specifie skills or



steps of the end goal can be sequenced and taught, while allowing the students to keep the

overall concept in mind (Vickers~ 1990).

Thomas (1989) has identified the learn-to-swim sequence ofthe Steps to Success

series as: buoyancy., back float., sculling~ arm movement on back., kicking on back, prone

float (prone float with push-offlglide), kicking on front~ arm movement on front.,

breathing, and front sv.rim \vith breathing. During the creation of the leam-to-swÏm

sequence, experienced instructors in the field were consulted., and instructors and

participants provided feedback on model prototypes~ 50 that the most useful and

appropriate instnlctional guide could be developed (Thomas., 1989). HoweveL no studies

were found \vhich determined the validity or reliability of the leam-to-s\vim sequence. or

of any of the leaming sequences, of the Steps to Success Activity Series. Although the

Steps to Success model advocates a top-do\vn approach for teaching an activity. vihere

the end-goal is presented tirst.. skills or concepts are taught while constantly focusing on

the end-goaL little lee\vay is given for adaptations ta the sequences to accommodate the

specifie needs and abilities of leamers \vho may have special needs. If a child already

possesses a panicular skill (for example.. kicking on front) in an activity sequence.. \vhy

should that child spend tirne to acquire a skill (for example, prone float) that precedes the

attained skill ifit makes no difference in the perfomlance and success of the end activity

(for example.. front swim)?

The main goal of this stuày is to address trus question by attempting to determine

if the proposed progressive skills oftraditionaI learn-to-swim programs are in fact

progressive or sequential in nature for a leamer with a physical disability.
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CHAPTER 3

l\1ethodology

The purpose of this study was to determine the developmental validity of

traditionallearn-to-swim progressions for children with physicaJ disabilities. The

following chapter is di.vided into four sections: (3. 1) Subjects; (3.2) Instrumentation:

(3.3) Procedures: and (3.4) Treatment of the Data.

3 Subjects

Forty-seven children ""ith physical disabilities were identified as potential

participants in the study. Four children were not given permission by their parents or

guardians to panicipate. As v..relL three children did not pass a \vater orientation­

adjustment test when administered by the researcher. Therefore_ a total of40 children

participated.

The children \vere described in several ways. The first was according to disability

type. Of the 40 participants. 21 had cerebral palsy_ eight children had spinal cord

impairments. and nine children had other physical disabilities. In addition. six children

were diagnosed as having a developmental delay (these do not add up ta 40 since several

children \vere identified as having a particular physical impairment along \vith the

developmental delay). A second method of describing the participants \vas according to

their mode of ambulation. Twenty children were ambulatory. walking \Vithout any

assistive devices. Four children required assistive devices such as a walker or crutches, 1l

required a wheelchair which they propelled themselves, and five required motorized

wheelchairs for ambulation. The children were also described using the Cerebral PaIsy and

National Wheelchair Athletic Association functionaI sport classifications (for level

descriptions, see Appendix B), and according ta whether or not they used a tloatation
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device. Table 1 prov;des a summary of the number and percentage of children in each

subcharacteristic. For a complete subject description~ see Table A-I and A-2 in

Appendix A.

Table 1: The Number and Percent of Students Within Each Descriptive Subcharacteristic

CHARACTERISTIC

Disability Type

SUBCHARACTERISTIC N*

Cerebral Palsy 2 1
Spinal cord impainnent 8
Other 9
Developmental delay 6

PERCENT**

52.5
20
22.5
15

FunctionaI Classification CPI 5 12.5
CP II 2 5
CP III 5 12.5
CP IV' 1 ., -

_.)

CPV 2 5
CP Vl 0 0
CP VII 4 10

CP VIII 8 20
S5 " 7.5.)

S6 .., 5
S la 16 40
87 1 2.5

Mode of Ambulation

Use ofFloatation
Deviee

Ambulatory 20
Assistive device 4
Wheelchair 11
Motorized wheelchair 5

Yes 25
No 15

50
10
27.5
12.5

62.5
37.5

* N = number of students (total N = 40)
** The percent of students may not total 1000

/0 for each descriptive characteristic because
sorne students were included in several subcharacteristies ta better deseribe them.
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The children ranged in age from 5 to 12 years. They attended a reversely

integrated school in the Montreal area and took part in aquatic classes as a regular part of

their school curriculum once a week for approximately 45 min. As a criteria for

admittance into the study~ ail children were identified by their regular aquatic instructor as

having an advanced level ofcomfort in the water. This prerequisite was reassessed by the

researcher prior to testing. Upon request by the researcher~ the participant demonstrated

voluntary entry into the water with no apparent fear or hesitation. Any child who did not

meet this qualification was removed from the study and further testing. As stated

previously~ three children were excluded for this reason.

" Î
,) - Instrumentation

A \vater orientation-adjustment test adapted from the \\'ork of Langendorfer and

Bruya (see Table 2) was administered to aH subjects to ascertain that they were

comfonable in the water. This test consisted of the child being asked to enter the water in

any manner~ wearing a floatation device if needed~ \vhereby initial reactions to the demand

V'lere assessed. The child \vas assessed in a pass/faiI manner. A pass signified voluntary

entry into the water \vith no apparent fear or hesitation.. whereas a fail signified entry \vith

sorne expression of fear or hesitancy~ or a complete refusaI to enter the water

(Langendorfer & Bruya., 1995).

Contingent upon successful completion of the water orientation-adjustment tesL

subjects proceeded with testing. The subjects were tested on the following skills:

rhythmic breathing~ unassisted front float with recoveI)'~ front glide~ front swim., unassisted

back float with recovery~ back glide~ and back swim. The skills \vere assessed in random

order for each child. They were judged in a pass/fail manner. In arder to receive a pass~

a11 criteria for success of the skiU had to be met. These criteria are listed in Table 3 and

are adapted from the \vorks of the Canadian Red Cross Society (I 996) and Langendortèr

and Bruya (1995).
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Table 2: \Vater Orientation-.A.djustment Test

STEPILEVEL

1. No voluntary entry into the water:
demonstrates obv;ous expressions
of fear of the water incIuding crying
or refusai to enter the water

2. Voluntary entry into the \vater
with expressions of hesitancy or
reluctance which interfere
\vith mo\'ement or submersion
activities in the water

3. Voluntary entry \-vith no expressions
of hesitancy or fear of the water

DECISION

Fail; excluded from study

Fail~ excluded from study

Pass~ included in study

Adapted from :\quatjc readioess· Deyelopiog water competence in young cbildren (p. 39)
by S.l. Langendorfer and L.O. Bruya. 1995. Cbanlpaign. IL: Human Kinetics.

Throughout the testing. one individuaL caIled the demonstrator, perfomled aIl

necessary dernonstrations prior to each skill test. The dernoostrations \Vere perfornled tO

ensure that each participant received the sarne information prior to testing and to ensure

that each participant \vas fully a\\are of the task beiog requested. Demonstrations \\oere

oot performed for the water orientation-adjustment test, the front swim test. oor the back

s\vim tesL so that participants felt comfortable in doing these tasks in any \vay they chose.

This is consistent with a major tenet of the ecological model of mataf control (Balan &

Davis~ 1993: Block~ 1994; Burton & Davis, 1992~ Davis & Burton, 199 L, 1997;

Hay\vood, 1993) which argues that not every perfonner will use the same movement

pattern to attain the same end-goal.
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Table 3: Criteria for Success of Skills Tested

Rhythmïc breathing!breath contra]

• bobs submerging head completely (top ofhead~ including ears & hair, goes under)
• exhales through mouth and/or nase underwater~ inhales just above water~ \1I.'Ïth

noticeable and effective exhalation & inhalation on EACH repetition
• performance is rhythmic.. relaxed and continuous
• performs at least 5 repetitions in any body position in chest deep \\later

Front fioat (unassisted \vith recoyery)

• assumes stable floating position on front: wïth face in watec feet off the ground and
body along the \vater surface

• legs no more than 45° belo\\:" the \vater surface from the head position to be considered
a front/prone position tloat

• holds stable position \vith minimal or no movement for at least 5s in a relaxed manner
• comfortably recovers to original position

Front glide

• uses push-off from pool bottom or side
• levels otfto a near horizontal position (legs no more than 45° below water surface)

from a near vertical position
• glide is prone \vith face in water~ unsupported. and in a relaxed manner \\ith minimal

or no movement
• body is in as streamlined a position as possible (ask them to show us ho\\' high they

can stretch prior to attempting the glide)
• glides for at least :2 body lenb'1hs
• comfonably recovers to original position

Front s\vim/propulsion

• fo[\vard movement in prone position
• body approaches horizontal position (no more than 45° belo\v water surface)
• any arm & leg rnovements or combination of both
• face does not have to be submerged or in the water (can be a head up swim)
• does not touch bottom of pool
• s\vims for a minimum of 10 fi in al least chest deep water
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Table 3 (continued)

Back fioal (unassisted with recoyery)

• assumes stable tloating position on back; feet off the ground and body along the water
surface

• legs no more than 45° below the water surface from the head to be considered a
back/supine float

• holds stable position with minimal or no movement for at least 5s in a relaxed manner
• comfortably recovers to original position

Back g]ide

• uses push-off from pool bottom or side
o levels offto a near horizontal position (legs no more than 45° belo\,," \vater surface)

from a near vertical position
• glide is supine~ unsupported~ and in a relaxed manner with minimal or no movement
• body is in as streamlined a position as possible (ask them to shovv us ho\v high they

cao stretch prior to attempting the glide)
• glides for at least :2 body lengths
• comfonably recovers to original position

Back s\\·jm/propulsjon

• fon.vard movement in supine position
• body approaches horizontal position (no more than 45° below warer surface)
• any arnl & leg movements or combination of both
• does not touch bottom of pool
• s\vims for a minimum of 10 m in at least chest deep \vater

Adapted fron1 Canadian Red Cross wateT safety services' Warer safety iOstU1C!Qr manual.
(p. 85-90. 154-160) by the Canadian Red Cross Society~ 1996~ St. Louis:, ~10: ~'1osby

Lifeline and Aquatic readiness· Developing warer competence in young chilèiren by S.l.
Langendorfer and L.D. Bruya. 1995~ Champaign~ IL: Human Kinetics.
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The demonstrator.. \\'ho had extensive aquatic as weIl as adapted physicai activity

experience. \\'as trained by the researcher prior to the commencement of the study in the

following manner. The demonstrator was briefed on the necessary criteria for success (see

Table 3) of each skill. The demonstrator was then asked to perfarm each skill item. The

researcher and an independent observer (called second observer) observed and scored

each skill performed by the demonstrator. To ensure each skill was being performed

correctly by the demonstrator during this training period.. bath the researcher and the

second observer had ta agree that each criterion for success of each skill~ as outlined in

Table 3. The agreement by the researcher anà the second observer ensured that the

demonstrator \\'as a\Vare of ho\\· to perforrn each skill and \\"ould then be able ta

successfully demonstrate during the study.

The second obsef\·er aiso participated in the testing to assess objectivity of

observations by the researcher. This observ'er \vas trained prior ta testing in the following

manner: The t\\'o obsef\·ers (the researcher and the secand observer) independently

observed and scored five children on each skill test. The obsen:ers then compared and

discussed results until there \\'as 100°'0 agreement on \\·hich perforn1ance criteria \\'ere

apparent in the skills obsef\·ed.

3 3 Procedures

There \vere five people involved in the testing of each child: the aquatic instructor.

the researcher. the demonstrator.. the second observer.. and the child. AIl testing took

place on a one-ta-one basis. in the child's regular pool en\;rOnn1ent. during hislher regular

swimming class period. The aquatic instructor.. their regular teacher. was present to

ensure the participants \\'ere comfortable throughout the testing procedure. Ali

information and pass/fail results for each skill was recorded by the researcher.

Upon successful completion of the \\'ater orientation-adjustment test. the

demonstrator perfarmed the first skill to be tested. The skills of rhythmic breathing. front
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float. front glide., front swim~ back float, back glide., and back swim were assigned to each

child in random order. If the first skill to be tested was rhythmic breathing (called 'bobs')~

testing would have proceeded as follows (for graphic representation see Figure 1). The

aquatic instructor follo\ved the same script for the testing ofeach subject (see Appendix

E). The instructor pointed out each criterion for success to the student as they were

performed by the demonstrator~ for example "the top of the head., including the ears and

hair has to go underwater for each bob". These criteria were written on a sheet of paper

for the aquatic instructor ta follo\v (see Table 3)., ta ensure identical information \-vas given

ta each participant. The subject was then asked by the aquatic instructor ta perfonn the

rh~thmic breathing skill: "name ofchifd pfease do 5 bobs." The child had five seconds to

respond ta the request. If the child responded successfully and demonstrated aIl the

criteria delineated in Table 3. a pass for the rhythmic breathing skill \Vas recorded. If the

child did not make any attempt ta respond ta the request through voluntary movement

resembling a bob after a five second time delay. the child was asked a second time ta

perfonn the bob (in the same ,".'ay as above). Ifthere was still no response following the

second request and the five second time delay. a second demonstration \vas perforrned by

the den10nstrator. and the aquatic instructor asked the child a third time to perform the

skil!. If the child once again did not respond to the request 'Within the five second time

allotment. the child received a fail for the skill of rhythmic breathing.

If there was an incorrect response on the firs! attempt. the child was asked to tr)"

again~ "name Qfchild could you please try to do the 5 bobs again?" If the response \vas

then correcL the child received a pass for the rhy1hmic breathing skil!. If the response \,vas

still incorrect., the demonstrator once again demonstrated the five bobs and the aquatic

instructor asked the child ta perform the skill for the third time: "name ofchjld could you

please try to do the 5 bobs again?" If the response was correct and aIl the criteria for

success of the rhythmic breathing skill were present~ the child received a pass for this skilI.

If the response was once again incorrect, the child received a fail for the rhythmic



tst request (with demonstration*)

~

5s time delay

34

no/incorrect response correct response -7 PASS

2nd reque5t (\\'ithout demonstration*)

55 time delav

no/incorrect response correct respon5e -7 PASS

3rd request (vlith demonstration*)

~

5s time delay

no/incorrect response

FAIL

correct response -7 PASS

*Demonstrations \vill not be included during front and back s\virn skill tests 50 that the

chiId is free ta perform the skill in any rnanner he/she chooses.

Figure 1: Flov.,' Chart Determining Pass or Fail of an Aquatic Test Item.
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breathing skiII. The researcher recorded the skills passed by each child, the number of

attempts made for each skill by each child, as weIl as the criteria not met in ail failed items_

Throughout the testing process" the aquatic instructor only pointed out the criteria for

success of each skill during its demonstration, but provided general verbal encouragement

or verbal prompts (Watkinson & WaIL 1982) ta the child.

The same procedures were applied to the testing of ail identified skills: rh~1hmic

breathing, front floaL front glide:- back float, and back glide. The front s:vim and back

s\vim tests proceeded in the same mannec. with the exception that there \vas no skill

dernonstration. For the front swim skill test.. the chiId was asked by the aquatic instructor

ta swim on his/her front from point A ta point B (a distance of 10 m)_ For the back s\\-im

skill tesL the child \\'as asked to s\vim on hislher back From point A to point B (a distance

of 10 m) _ Point.-\ and point B ""'-ere clearly marked by flutter boards on the side of the

pool sa they \vere recognizable ta the child_ There was a 15s rest time bet'W-een each skill

test.

The second ObSelyer participated in the initial testing of 23 of the 40 children in

the study (evenly spaced out among the subjects), along with the researcher. The

researcher and the second observer independently observed and scored the chosen children

in order ta assess the objectivity of observations by the researcher.

T\vo \veeks follov~'ing initial testing, 25~!o of the children \vere randomly chosen

and retested on ail itenls.. using the same procedures as described above.. to assess

temporal stability of performance. The random selection of subjects for retesting \vas

performed using a random numbers table and the method described by Thomas and

Nelson (1990). Since the regular swimming cIass periods were 45 min. per \\'eek_ it \vas

assumed that there would not be a substantial increase in skill performance bet\veen initial

testing and retesting to have an effeet on data collection or results.
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3 4 Treatment of the Data

The data were analyzed to detennine \vhether. the proposed progressive skills of

the new Canadian Red Cross program (1996), rhythmic breathing~ front floac and front

glide~ were true prerequisites of the end-goal of the front swim_ As weIL \vere the

proposed progressive skills of back float and back glide necessary prerequisites for the

end-goal of swirnming on the back?

Reliability of observations was assessed through the use of the second observer to

determine percent agreement as to the criteria for success that \vere apparent in the

perfonnance ofeach skill. The results of the researcher were compared to those of the

second observer to calculate percent agreement~ and hence~ to assess the objectivity of

observations b\" the researcher.

Tenlporal stability \\·as estilnated through the reassessment of 10 randomly chosen

children (Thomas & Nelson, 1990). The percent agreement bet\veen initial test resuIts and

retest results ofthis sample were calculated to determine temporal stability of

performance.

The developnlental validity of the traditional learn-to-s\\'im progressions \\as

determined through calculating and comparing the number and percent of children who

did not folio\\" the typicaI learn-to-s\\-im pattern (atypical). Ieading ta the front or back

S\VinL ta the number and percent of children \vho did follow (typical) the proposed

traditionaI pattern. Descriptive analysis was performed on the main dependent variables

which were the percentages and nunlber of chiidren per category. The three main

categories \Vere atypicaI progressions~ typical progressions~ and no skills passed. The data

\vere analyzed ta determine whether or not the said prerequisite skiIIs \vere in fact

necessary for the acquisition of either fonvard or backward propulsion by the child \vith a

physical disability_

The data \vere analyzed to determine if there \vere any specifie skills that \Vere not

necessary for the end-goal of front s\vim or back S\Vinl. The number and percent of
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children \\'ho failed each skill test was calculated. Logically., if a certain skill was failed by

a large majority of students, it would be possible to conclude that the skill should not

necessarily be part of the leam-to-swim progressions. As weil., the results were analyzed

to determine whether there was a link between any of the descriptive characteristics of the

subjects and the appropriateness of the progressive skills through an assessment of the

description of the students in each category.
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CKAPTER 4

Results and Discussion

The purpose of this study was to determine whether the progressive skills of

traditional leam-to-s\vim programs were developmentally valid for use with children \vith

physical disabilities. The present chapter is divided into the following sections: (4. 1)

Reliability of Observations and Temporal Stability of Perfonnance: (4.2) Validityof

Progressions: (4.3) Summary of Anecdotal Information~ (4.4) Necessity of Skills \Vithin

the Traditional Front and Back Leam-to-S\\'im Progressions: and (4.5) Relationship

Between Validity of Progressions and Descriptive Characteristics of Subjects.

-+ 1 Reliability ofObseryations and Temporal Stability of Performance

The reliability of observations by the researcher was calculated using a second

observer. They recorded the presence of the criteria for success for skill performance.

The researcher \-vas the primary observer and recorded the criteria for success that \vere

apparent for each participant's perfornlance of each skill itenl. as \vell as any anecdoraI

information that may have been useful for understanding the data. The second observer

independently recorded the presence of criteria for success of 23 of the 40 subjects

(57.5°/0). These recordings were random. Agreement consisted of the 1'\/0 observers

recording the same response (presence 1 absence) for a particular criterion for success.

The percent agreement between the two observers was calculated separately for each skill

by dividing the number of agreements by the total number of responses. The percent

agreements for each skill are presented in Table 4. The average percent agreement \vas

98.4~o. Due ta the high agreement between the t\\'O observers. it was concluded that the

observations perfonned by the researcher were accurate. In the small number of

disagreements between the two observers~ the overall agreement of \-vhether the skill \vas

passed or failed was not affected.
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Table 4: Percent Agreements of Reliability of Observations and Temporal Stability of
Performance

Skill Reliability of Observations Temporal Stability

Rhythmic breathinglbreath control 100 97.5

Front float 96.7 100

Front glide 97.8 98.3

Front s\vinv'propulsion 100 100

Back float 98.9 97.5

Back glide 95.7 98.3

Back s\vinllpropulsion 100 100

Ayerage 98.4 98,8

The temporal stability of perfornlance \vas determined through the calculation of

the percent agreement bet\\ een initial and retes! results. The retest was pertormed by the

researcher on ten (25~/o) randomly chosen sllbjects~ tv,,'O \veeks follow'ing initial skill tests

Due to high reliability of observations by the researcher. as described abo\"e~ it \\ as

deemed unnecessary ta utilize a second observer for the assessment of temporal stability

.-\n agreement consisted of the same response (presence.l absence) for a parricular

criterion for success of an individual in both the initial skill test and retest. Percent

agreement \vas calculated separately for each skill by dividing the number of agreenlents

by the total number of responses, The individual skill percent agreements are included in

Table 4. The average percent agreement was 98.8~/o. The high level of agreelnent

between initial and retest results signified that there were no drastic changes in

performance ability over time. Thus. the performance of subjects during initial testing \vas

reliable and indicative of their abilities. In aIl cases but one? there was no change over the
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two weeks as to whether a skill was passed or failed. In one case however. there \vas a

difference: Subject # 19 had difficulty during the initial testing with the back float criterion

'holds stable position with minimal or no movement for at least 55 in a relaxed rnanner'.

During the retest~ although there was still sorne movement~ the subject \-vas able ta rernain

stable for the full 5s and therefore passed the item.

4 2 Validity of Progressions

The purpose of this study was ta explore the developmental validity of traditional

learn-to-s\\im progressions for children with physical disabilities. This v.'-as achieved

through a comparison of the number of subjects who follo\ved the traditional pattern and

the number of subjects \\/ho did not follo\\' the traditional leam-to-s\vim pattem_ for the

front s\vim and back s"..-im separately. The suggested progressions leading to the front

S\\'in1 are rh~thmic breathing~ tront tloaL and front glide (Canadian Red Cross Society.

1983. 1996a_ 1996b: Langendarfer & Bruya. ]995: Yi\1CA~ 1993a). The back float and

the back glide are the suggested prerequisite skills leading ta the back s\vim (Canadian

Red Cross Society. 1983. 1996a. 1996b: Langendorfer& Bruya_ 1995: Y\IC.-\~ 1993a).

A subject was identified as having follo\ved the suggested progressions if each ski II leading

to a successful front s\\·im or back s,,"im was passed \\·as preceded by a passed skil!. If any

successfully completed skill in the suggested progressions was preceded by a failed skill.

that subject was identified as having not follo\ved the pattern. Logically. it \\'as expected

that a failed skill should not be followed by success on a subsequent skiIl which is

supposed to be more difficult and possibly dependent upon the skill that \vas failed. Of the

80 total cases (40 front skill patterns and 40 back skill patterns) 67.5°IQ ofsubjects did not

follo\\' the pattern and 7.5~o of the subjects follo\ved the suggested leam-to-s\vim

progressions. The remainder were not successful at any of the progressions~despite

having passed the water orientation-adjustment test. Table 5 provides a complete
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breakdo\\rl1 of the percent of students \vho follo\ved and \vho did not follo\\' the front skill

and back skill progressions.

Table 5: The Percent of Subjects Per Category for the Front Skill and Back Skill
Sequences.

PERCENT OF STLfDENTS (and ~ru!\'fBER)

CA.TEGORY

Atypical Progression

Typical Progression

:\0 Skills Passed

Total

FRONT SKILLS

80 (32)

7.5 (3)

12.5 (5)

100 (40)

BACK SKILLS

55 (22)

7.5 (3)

27.5(11)

90 (36)

The total percent on back skills does not add up to 1oo~o due to the fact that 100
0 (-l) of

the students exhibited a pattern of PasslFaillFaiL the students passed the back tloat.

ho\\e\·er they \\'ere unable ta meet aIl the criteria for success for the back glide and the

back s\vim. Since there \vas no break in the pattern, i.e. a passed iten1 \vas not preceded

by a tàiled item. these cases cannot be included under the Atypical Progression category.

However, without kno\.\l·ing \vhether the children will be able to perform the subsequent

skills. it cannot conclusively be determined \vhether the indi"iduals will fàll under the

Typical or Atypical Progression category.

The results sho\vn in Table 5 for the front skills strongly suggested that the

proposed prerequisite skills for the front s\vim \vere not developmentally valid for ail

children with physical disabilities. since 80~,~ ofthem did not follo\'v' the learn-to-s\virn

sequence.. compared to only 7.5~·~ who did follow the sequence. Within the 80~ 0 of
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children whose progression was atypicaI for the front leam-to-sVlÏrn sequence~ t\.\'o

children passed three of the four skills:> including the front sVlÏm: three of the children

passed two skills~ again including the front sVlÏm: and 27 children failed ail three

prerequisite skills of the front swim and yet passed the front swim skill. This lent further

support to the conclusion that the proposed learn-to-sw1m progressions of the front s\vim

were not developmentally valid for children with physical disabilities. Of the three children

who followed the typical progressions~ aU passed the three prerequisite skills to the front

s\\im~ as \vell as the front s\vim.

In terrns of the back skiIls. the results are not as strong as for the front skills.

Eight children of the 55~.'o who feU into the Atypical Progression category of the back

learn-to-s\vim sequence. failed one item~ yet passed the back s\vim. Fourteen children

failed bath back s\\rim prerequisite skills. yet passed the back s\vim skill. Once again.

these data provided evidence that the learn-to-swim progressions leading to the back swim

are not developmentally valid for children with physical disabiIities. The three children

\vho follo\ved the typical back leam-to-s\vim progression achieved ail three ski Ils.

However. since 27.5°iQ of the children were in the No Skills Passed category of the back

leam-to-s\vim sequence. il can be suggested that the progression proposed by traditional

programs for leaming the back s\vim \vas not developmentally valid for children \vith

physical disabilities.

Ecological Task .;\nalysis (Balan & Davis~ 1993: Davis & Burton. 1991. 1997) and

the ecological mode! ofmotor control (Balan & Davis~ 1993~ Block~ 1994: Burton., 1987.

Burton. 1990: Burton & Davis., 1992: Davis, 1984; Davis & Burton~ 1991 ~ 1997:

Ha)'\Vood., 1993) support the conclusion that not aIl proposed prerequisite skills Vv'hich

lead to a specifie task goal are in fact neeessary., especially if the goals of the prerequisite

skills differ from the end-goal of the task. Davis and Burton (1997) stated that not aH

children \vith physical disabilities \vill be able to achieve every motor skill due ta the

interaction between the performer, task~ and environment constraints. However. they
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stated that ail children can achieve the functional task goal if it is properly presented.. if the

students are free to make their own movement choices. and if the environment is properly

structured. The present data are in agreement with this notion, since many children could

achieve the functional swim~ but not the prerequisite skills.

4 3 Summary of AnecdQtal IofonnatiQo

The aoecdotal information collected during each child's skill tests provides insight

into sorne problem areaso There seemed to be three reasons to explain why SQme childreo

had difficulty \vith.. and subsequently failed. the front skill items. The first reason \vas that

the children refused to put their faces iota the water~ possibly out of fear.. despite passing

the \vater orientation-adjustmeot test aod being recommended by their iostructor. Related

ta this. the childreo ble\v bubbles rather thao submerging their heads completely for the

rhy1hmic breathing skil!. This is the main explanation \vhy so many childreo passed the

front swim without having passed any of the prerequisite skillso The front swim criteria as

proposed by traditional progran1s do not require face or head submersion. howe\Oer. one of

the main criteria of the three froot s\vim prerequisite skills is face and/or head submersion.

Secondly. the children \Vere not relaxed or confident enough to remain stable on the

surface of the ""oater for the front float and glide without mOving their arms and/or legs to

balance themselves and ta keep afloat. Thirdly. rnany of the childreo had difficulty

attaining a near horizontaL streamlined position which irnpeded their forntard motion in

the front glide. Since there is a strong interrelationship between an individual, the

environment~ and the task being perfonned~ the perfQrmer's limitations v.riU affect the

movement outcome. Haywood (1993) discusses how an injury to a bQdy system can act

as a rate limiter for a particular skill or activity. In the same sense~ a performer's lio1itation

due to a disability may aise affect a body system.. and hence act as a rate limiter within

particular skills. Thus~ when discussing the end-goal of the front glide~ it is logical to

conclude that it is oot functionally related to the front s\vim. Therefore. if a child is able tQ
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perform the front s\vim, this does not automatically mean that he/she can also perfonn the

front gIide, or any other proposed prerequisite skill that is not functiooally reIated to the

front swim. Although many traditiooal programs propose using the front glide as a lead

up to the front swim~ it may oot in fact be useful to aid io the acquisition of the front

sWlm.

The descriptive information collected during back skill tests suggested three main

difficulties encountered by the childreo. First, many children did not feel conlfortable or

balanced enough to attempt a supine position, and were therefore unable to perfoml any

of the back skills. A. second~ related difficulty the children encountered was sinking due ta

the fact that they did oot achieve a near horizontal position but rather \vere io a sitting

position~ \vhich decreased their buoyancy during the back float and gIide skills. Third~

\vhen perfomling the back tloat or back glide~ the children \vere unable to reach ail the

criteria for succcss becausc they Viere unable to remain stable and not move their anl1S

and/or legs. Agaio. as described for the front ski Ils, a perfonner eonstraint due to

Iilnitations fronl a disability can act as a rate limiter for a specifie movemeot pattern.

These obseryations are in agreement \\'ith statements made bv Reid and O':\'eiIJ ( 198C))
~ -

suggesting that it may be easier for children with physical disabilities to leam to s\vim on

their backs.

4 4 Necessity ofSkiJl" \\,ithio the Traditional Front and Back Learn-to-Swim

Proponents of the ecological theory of motor control have stated that not ail

children with physieal disabilities will be able to achieve every motor skill or movement

pattem~ yet ail children can attain a functionaI task goal if there is an appropriate

relationship between the environment, task, and performer constraints (Davis & Burton_

1997). To determine if any one skill 'Within the traditional front or baek learn-to-s\\'inl

progressions was unnecessary, a comparison \vas performed bet\veen the total percent of
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students who failed each skill and is found in Table 6. A vast majority of students failed

the various progressions of the front and back swim~ yet only a few students failed the

actual front and back swim tests. Clearly~ these results indicate that the skills within both

the traditional front and back learn-to-swim progressions are not necessary to achieve the

end goal of the front or back swim for the leamer with a physical disability.

Table 6: The Number and Percent of Students Who Failed Each Skill.

SKILL

Rh~1hmic Breathing

Front Float

Front Glide

Front S\vim

Back Float

Back Glide

Back Swim

Nui\1BER

36

34

34

5

25

37

15

PERCENJ OF STUDENTS

90

85

85

12.5

60

92.5

37.5

4 5 Relationship Between \Talidity of Progressions and Descriptjve Cbaracteristics of

Subjects

The ecologicaI theory of motor control states that the interaction bet\veen the

environment, task, and performer is the main determinant of how a particular motor skill is

leamed and performed (Balan & Davis, 1993; Black, 1994; Davis & Burton~ 1991 ~ 1997~

Haywood~ 1993). In the previous section., it was determined that the traditional1eam-to­

s\vim progressions did not seem to be developmentally valid for ail children \vitb physical

disabilities. To gain more information on sorne of the reasons why the progressions may
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not be developmentally valid~ the data were analyzed further to determine a relationship

between performance and the student characteristics: disability type., functional sport

classification. mode ofambulation.. and use of a floatation device. The percent of students

of each descriptive characteristic was calculated for the following perfonnance categories:

Atypical Progression, Typical Progression.. and No Skills Passed for the front leam-to­

swim sequence, and Atypical Progression~ Typical Progression., undefined back sequence

pattern (PIFIF), and No Skills Passed for the back leam-to-swim sequence.

4 5 1 Students \vith AtypicaJ Progression in theJmot sequence

Table 7 sho\NS the percentage of students who were in the Atypical Progression

category according to variolls characteristics. Fifty percent of these students \vere

identified as having Cerebral Paisy (CP), and only 25% had spinal cord impairments.

A.lthough this seems like a fairly large difference, this represents approximately' the same

proportion of students in the complete sample. as is indicated in Table 1. Hence. these

diflèrences for atypical progressions are mirrored in the total sample. HO\\'eveL \vhen

looking at the functional sport classifications, and kno\ving that se\'eral students \vere

included in several classification leveis for better description. it is evident that the students

are distributed across most of the levels. ln addition, \vhen examining the percent of

students per mode of ambulation. no student required a motorized wheelchair. There was

not a large difference between the percent of students who used a floatation device

(62.5%) and the percent of students who did not use a floatation device (37.5°"0). [n facr,

this difference was reflected in the overall group of participants: 25 subjects (61.5%)

required a floatation device. whereas ooly 15 subjects (37.5°~) did not as is indicated in

Table 1. Therefore, when summarizing Table 7~ it can be concluded that the students who

were in the Atypical Progression category in the front sequence were spread across most

of the subcharacteristic levels. Several of these students were middle to high functioning.

and there \vas no substantial number of students at either the extreme high or 1o\\:'
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functional ability levels. Generally~ these students had enough control of there bodies to

perform the front swim skill~ however., many of them were too fearful to put their faces in

the water or didntt have enough balance~ and therefore had difficulties with the rhythmic

breathing~ front float~ and front glide skills.

Table 7: Students with Atypicai Progression in the Front Sequence Per Four Descriptive
Characteristics.

CHARACTERISTIC

Disability Type

SUBCHARACTERI5TIC N*

Cerebral PaIsy 15
Spinal cord impairment 8
Other 1
Developmental delay 5

PERCENT **

46.9
25.0
21.9
15.6

Functional Classification CP II 3.1
CPIn 5 15.6
CP f\r 3.1
CP \r .., 6.3
CP \·U 4 12.5
CP \rIII 6 18.8
S 5 3 9.4
56 ! 6.3
S 10 13 40.6
87 3 1

t'v'lode of Ambulation

Use of Floatation
Deviee

Ambulatory 17
Assistive device 4
Wheelchair 11
i\1otorized wheelchair 0

Yes 20
No 12

53.1
12.5
34.4
o

62.5
37.5

* N = number of students (total N = 32)
** The percent of students may not total 1OO~"O for each descriptive characteristic because
sorne students were incIuded in several subcharacteristics to better describe them.
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4 5:2 Students \vith Typical Progression in the front sequence

There \\'t~re only three children \\·ho possessed each of the four front skills and

therefore were categorized under Typical Progression. Although the disability type

descriptive characteristic identified one student as having CP and t\VO students as ha\"ing

other disabilities_ it \vas evident fronl the data \\rithin the other descriptive characteristics

that these three students \\"ere \·en: high functioning" The three students \-vere aIl identified- .... ....

as being at the highest le\"el of functional sport classification under bath systems_ CP VIII

and S1O. As \\eIL the students \\-ere ail arnbulatory and needed no floatation device for

s\vimming" Thus. these students appear to have no difficulty \vith body control and are

not tèartùl of the \\"ater Theretàre. traditional Iearn-to-s\vim progressions seenl

appropriate tor them. although it is impossible to deterrnine \vhether these children

tàllc)\\"ed the traditional front sequence \\ hen they \vere learning ta swim.

4 5-,) Student5 \\"ith \:i,,) SJ~_ill5 P~i in the front sequ~e

Fi\e stl1dent~ did not possess any of the skiHs of the front learn-to-s\vim

progression. These students al! had CP. four had spastic quadriplegia and one had spastic

diplegia One student \\a:, also identitied as ha\·ing a de\"elopmental delay The four

students \\"ho \\ ere diagnosed as h3\"ing spastic quadriplegia \\·ere c1assified as CP l under

the Cerebral Paisy :\thletic .-\ssociarion Functional Classification system. and the indi\·idual

who \\as diagnosed as ha\"ing spastic diplegia \\ as identitied as being CP [ and CP IL due

to the tàct that the student used a motorized wheelchair for ambulation and had fairly

good upper body control AlI tive students used a motorized \\"heelchair and needed a

tloatation de\"ice \\"hen in the \'"ater The data collected. along \\·ith the anecdotal

information from skill testing. pro\"ided strong support to conclude that. if a student has

very little control of his/her body. particularly the head and neck muscles. it \\·ill be \"ery

dit1icult for that child to leam or perform any skills in a prone position. Once the head
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goes undenvateL the child \\ilI no longer be able to lift it ta breathe" It is often much

nlore sllccessful for tbese cbildren to leam ta S\Vinl on their backs (Reid & O':\eilL 1989),

4 5 4 Students witb At~"pical Progression in the back sequence

Table 8 provides a detailed description of ail students \vho did not follow the back

sequence Sixty percent of the students \vithin tbis category had CP ~ and approximately

20°, ° fell into each of the other three subcharacteristics, The functional sport c1assitication

data indicated that the students \Vere spread across several of the subcharacteristics~

ho\\'e\"er there \\"as no e\"idence to suggest that these students were concentrated at either

extreme_ high or 10\\', of the nmctional ability scale. The mode of ambulation descripti\"e

characteristic identitied 500
<> of the students as ambulatory and 3640

0 as requiring a

\\"heelchair for anlbulation \\'hich they propelled thenlSeh"es, The results also indicated

tbat the ditTerence bet\\een the number of students \\"ho llsed a floatation de\"ice (36..+° 0)

and those \\ ho did not (63 ~o 0 J \\ as not inlponanL since it is representati\"e of the o\"erall

proportion of subjecb \\. ho did or did not use a tloatation de\·ice. as is shawn in Table l,

[n summary. the information franl Table 8 provided e\'idence that children who are

identitied a5 ha\'ing middle ta high nmclianal ability generally \\ill not follo\\' the

traditional learn-to-s\\,'im progressions leading to the back s\\"im, Often. these children

lack body control and ha\"e dit1iculty balancing thenlsel\'es in the \\"ater, and therefore ha\"e

difficulty reaching and maintaining a supine position \\'ith little or no body mo\'ement

Ho\\ever. these children are capable of perfomling a back SWiOl because they are

supposed ta 1110\'e their arms and or legs to propel themsel\'es fon\ard. \\hich in turn

helps them maintain a proper supine position. Reid and O':\eill (1989) discuss teaching

s\vimming to children \vith cerebral paIsy and other physical disabilities They suggest that

it is onen more sllccessful for these children ta leam ta swim on their backs since the head

control needed for breatbing in a prone position is not a concem.
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Table 8: Students with Atypical Progression in the Back Sequence Per Four Descriptive
Characteristics.

CH.~R--\CTER[STIC

Disability Type

SLt3CH.-\.R:\.CTERISTIC

Cerebral Pals\'
Spinal cord impaimlent
Other
De\·e1opmentai delay

N*

13
4
...
-'
4

PERCENT**

59.9
18.2
13.6
18.2

FuncrionaI Classification CPI 1 4.5
CP II 1 4.5
CP III 4 18.2
CP \" 1 4.5
CP \lI .3 13.6
CP \·III 6 27 3
5 5

.,
9,1-

56 .., 91

S 10 8 364

\ Iode of .-\mbulation

L se of Floatation
De\·ice

:-\mbulaton·
Assisti\·e de\'ice
\\·heelchair
\ lotorized \\'heelchair

'{es
:\0

J 1

8
1

8

50.0
9.1

36.4
4.5

63 6
36.4

'lC~ = number of students (total ~ = 22)
>.< >,; The p~rcent of studems may not total 100° 0 for each descriptive characteristic becaus~

some students \\ ere included in se\"~ral subcharacteristics to better describe them.

One imeresting point is that there \\'as one student who did not 1'0110\\' the back

sequence. yet \\~as identitied as ha\·ing. a lo\\'er le\·e1 of functiona] abilit~· The student \\'as

identified as CP L'CP II and required a Inotorized \vheelchair for ambulation, L pon

examination of the anecdotaI information collected during skill testing_ it \vas found that

this individuaI \\'as able to perfonn the back float as v.'ell as the back s\\rim~ but \vas unable
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to perform the back glide, With the heIp of a floatation device. the student \vas able ta

remain in a stable. supine position. and therefore passed the back tloat skill. As weil. the

student had sufficient upper body mobility and control to move bath arms enough to

propel fOf\\ard for the full 10 m ta pass the back sv.:im skiIL The student did not ho\vever

have sufficient lo\ver body mobiIity ta push off the side of the pool. and hence. the student

did not pass the back ~dide,

4 5 5 Students \\,ith Typjcal ~ressjQn in the back sequence

Three students \\-ere identified as having follo\ved the back leam-to-s\vinl

sequence. and ail three students passed every skiIl \\ithin the sequence, T\vo ofthese

children also passed ail the skills \\'ithin the front progressions One student \\'as

diagnosed as ha\'ing a spinal cord impairment and two students had other physical

disabiIities. Ali three students \\'ere identified as \'ery high tùnctioning: three students

were classitled as SI 0 in the 'ationai \\lleeIchair Athletic Association system. and 1\\ 0 of

the students \\ ere a!so c1assitied as CP \"II 1. Ail three students were ambulatory. and

could theretore \\"alk \\ühout assistin~ de\'Îces, As weiL none of the students \\'110

follo\\ed the bac" sequence used a tloatation de\'ice, Ir i5 cIear that students who \Vere

identified as \'e~ high functioning \vere able tQ perfom1 the three skills included in the

back learn-to-s\\ im sequence. back floaL back glide. and back 5\\'im, Ir is impossible to

deternline howe\'er. \\'hether these children follo\\ed the traditional progressIons \\hen

leaming the back 5\\"i01. or \,·herher they were simply able to pertoml ail the skills due to

their le\"eI of abiIity and fllnctioning

4 5 6 Student5 \\'ith an undetined back sequence pattern

Four students passed the back tloar. the first skill of the back learn-to-s\,\'im

sequence. yet were unable to pertorr,l the back glide or bacl~ s\\·im. Thus. il cannot be

stated that they did or did not follow the sequence. These students \-vere aIl diagnosed as
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ha\"ing CP_ or more specifically. spastic quadriplegia. and one student \vas also diagnosed

as ha\"ing a de\"elopnlental delay" The fimctionaI classification of each \vas CP 1. The

students therefore ail used a motorized \vheelchair for ambulation. As weiL aIl four

students required a tloatation device in the \\'ater. It appears that children \vho haye very

lo\\' functional ability (minimal mobility and control of ail four limbs) can in fact float in a

supine position independently. most probably \\"ith a tloatation de\ice, Although it is

difficult to conclude \vith certainty. it seenlS that each of the students has. or ,.viIl gain.

suflicient mobiIity and control in their arms and/or legs to eventually propel themselves

fo[\.vard in a supine position for the full 10 m. At the time of data collection. the students

,'ere able to mo\ e arnlS and legs enough ta propel thenlselves a small distance in the

water. ho\\e\"er they did not haye sufficient body and muscle control. or sustained energy

to mo\'e themsehes fa[\.\ ard in a straight direction for the full 10 nl"

-t ) '7 Student" \\ith '\0 Sh:ills Passed in the bach: sequence

ln contraq 10 the tï\"e students \\ ho possessed no front skills_ 11 studems did not

pass any orthe skills in the back learn-to-s\,"im sequence" The description of the students

in this category. as sl1o\'.n in Table g. seenled to be similar to that of the students \\110 did

not follo\'" the back sequence The students \,'ho had no back skills ranged in functional

ability from middle to high .-\ppro\:irnately 30° 0 of the students fell into each of three

disability type sllbcharacteristics~CP. spinal cord impairments, and other" As weiL a fe\\

of the students \\"ere identitied as ha\"ing a developnlenta! delay, The majority of the

students \"ere ambulatory ()-+ 50
0 L ho\\"e\'er no students required a motorized \,"heelchair

for ambulation Appro\:imately t\'"o-thirds of the students used a floatation de\"ice for

s\vimming and one-third did not This difference seemed to be representative of the group

of participants as a \,"hole. rather than indicati\-e of a trend. Upon exanlÏnation of the

anecdatal infannation collected during the study. and the results obtained fronl Table 9. it

seemed plausible to conclude thaL although a child had a middle ta high level of fimctional
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Table 9: Students \vith :'\0 Skills Passed in the Back Sequence Per Four Descriptive
Characteristics.

CH.-\R.-\CTERISTIC SCBCHAR.ACTERISTIC PERCENT**

Disability Type Cerebral Pals\' 4 36.4
Spinal cord impairnlent 3 27.3
Other 4 36,4
Developmenral dela\' 1 9.1

Functional Classitication CP fI
CP III
CP 1\-
CP V
CP \-II
CP VrII
S 5
S 10
87

.,

5

9.1

9.l
9.1
9.1

9.1

18.2
9.1

~5 5
9.1

\Iode of Ambulation Ambulatol': 6 54.5
Assisti\"e de\'ice "') 18.2-
\Vheelchair .. 27 :,-~

\ lotorized \\'heelchair 0 0

l'se of Floaration
Deviee

Yes

"0
7

--+

63 6
36,4

*:'\ = nllmbt:'"r of stlldents (total ~ = 11)
*"" The percent of students n1ay not total 100° 0 for each descripti\"e characteristic because
same student5 \\ ere included in se\"eral subeharacteristics ta better describe Them

ability. if that child had difficulty nlaintaining a proper supine position. related to a lack of

body control or strength due ta a panicular aspect orthe child's disability~ then that child

had difficulties performing any of the back skills in the back sequence A second reason

that \\ as found to contribute to a child's lack of back skills. \vas that in many cases the
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children \\'ere so uncenain of their body position and strength when in a supine position.

rhat often they \,-ere tao tèarful to even try to perfoml any of the back skills_

OyeralL the results of this study demonstrated that there seemed to be a

relationship between the deyelopmental validity of the traditional progressions and the

descriptive characteristics. Generally_ the children who \vere described as high functioning

\vere able ta pertornl aIl the front and back skiIls_ \vhereas those described as lo\\'

functioning often did not pass any of the front and/or back skills. ~10re importantly_ the

children \\·110 did not folIo\\ the rypical !earn-to-s\\"im progressions for the front and back

5\\'im \\-ere described as ha\'ing a wide range offunctional ability. These finding5 are

consistent \vith the centralbelief of the ecological model that there is an interrelationship

bet\\'een the task. en\"ironmenr. and performer (i.e. descripti\'e characteristics) \\·hich

atTects mO\'emenr outcomes Related to this is the notion that a disabilitv can lead to a

particular body system being a rate linliter. or determinant. of a particular mO\"enlent or

skill.
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CHA.PTER 5

Conclusions and Recommendations

The purpose of this study was to determine whether the progressions proposed by

traditional learn-to-s\\-inl programs are developrnentally valid for children with physical

disabilities. This chapter contains the summary and conclusions of the investigation and is

divided into ti\'t: sections: (5. 1) Summary of the \!Iethodolobry: (5,2) Summary of the

Findings: (53) Conclusions, (SA) [mplications of the Study: and (5.5)

Recommendations for Future Studies

5 Summary orthe \1ethodalogy

Th~re \\'ere ~o children bet\\'een the ages of 5 and 12 years \vho panicipated in the

stud\' These children were described according to disability type, functional sport

classitication. mode of anlbulation. and the need tor a tloatation de\"ice. The\' attended a

reversely integrated schoo! in the \-lontreal area and took part in aquatic classes as a

regular pan of their school curriculum, once a \\-eek for approxinlately ~5 min,

As criteria for adnlittance into the study. the children had ta be recommended by

their aquatic instructar as being comtortable in the water. and each had to pass a water

orientation-adjustment test (adapted from the \\'ork of Langendorfer & Bruya. 1995)

Testing took place on a one-to-one basis. in the children's regular pool

en\"irOnmenL during regular s\vimming c1ass periods. The aquatic instructor \vas present

ta ensure that participants \\ ere comfonable throughout the testing procedure Ali

information and pass!fail results for each skill \\-ere recorded by the researcher. The skills

tested were rhythmic breathing, front floaL front glide. front s\vim, back float. back glide.

and back s\\im These skills \\ere assigned to each child in randool order. and ail testing.

followed the same procedure_ .-\ demonstrator \\-as used to perfornl ail skills except the

front and back s\\'inl.
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The dependent \"ariables \\'ere the number and percent of children who l'ell into one

of three categories, For both the front and back skills these categories \vere: Atypical

Progressions~Typical Progressions. and No Skills Passed, The back skill also included a

fourth category. Lndefined Back Sequence~ for the children \\"ho felI into none of the

above categories. Descripti\"e analysis \\;as performed to determine whether the front and

back traditional learn-to-s\\-im progressions were developmentally valid tor these children,

A1so. the data \vere exan1ined ta ascertain \vhether there were any skills that \vere not

necessary \\'ithin the traditional progressions A.s weiL the results \\'ere analyzed to assess

whether a relationship existed bet\\-een the validity of progressions and various

characteristics of the subject5_

Summar; of the Findin~- ~

The tinding~ for the front skills reyealed that 800
0 of the students tèll inta the

Atypical Progression category. \\hich 111eant that they did not follo\\' the traditional lèarn-

ta-s\\ im sèqllen~è 1r~ contrast. resufts indicated only 7_)° 0 of the children \\ere in the

TypicaI Progression category In addition. 12,50. 0 did not pass any of the skills in the front

sequence Ir seemed that none of the prerequisire front s\vim skills \\-ere necessary for

many of the children \\'ith physical disabilities to achie\'e the front S\\'i01, Ir \\ as re\'ealed

rhat a tè\\ (n~3) high functioning children \\ere often able to achie\'e ail skills in the front

progression. \\-hereas. thost: \\-ith finIe functional ability (n=5) \\'ere not able to pass any of

the skills, 1n additjon~ the students in the Atypical Progression category \\"ere spread

across most tt..lnctional sport ability le\'eb

The tindings for the back skill \\ere 55° 0 of the children \\'ere in the AtypicaI

Progression category. 7_5°0 followed Typical Progression. 27.5°'0 did not pass any of the

skills in the sequence. and 10° 0 of the students passed the tirst ski Il yet tàiled subsequent

skills, In tenns of the necessity of the skills \\-ithin the back leam-to-s\vim progression.

results indicated rhat often. neither the back tloat nor back glide \vere essential tor the
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acquisition of the back swin1, The students who feIl into the Atypical Progression

category \\'ere scattered throughout the functional sport abilily subcharacteristics, In

addition. those al the high end of the scale (n=3) \vere often able ta achieve aIl back skills.

and those \\'ho did not pass any of the back skills (n= 11) \Vere at the la\\" end of the scale,

5 3 CQncIu~

Based upon the findings of this study. and considering its cross-sectional design.

the follo\\'ing conclusions are dra\\'n

The traditional learn-to-s\\'in1 progressions leading tQ the front and bad~ S\\'in1

are not de\'elopmentally \'alid for n1any children \\'ith physical disabilities,

2 Th~ prerequisite skills. rhythmic breathing. front floa1. and front glide. \vhich

lead to the from 5\\in1- and the prerequisite skills for the back S\\in1. back tloat and back

glide. are not necessary tor ail children \\,ith physical disabilities in arder to acquire the

front and bad~ $\\ im

3 Hj~h t'ilnctioning childr~n \\ ill generally he able to perform ail front and ba~k

learn-to-s\\'im progressi\'e skills. as \\'e1l as the front and back 5\\'im

4 TilL" childrèl1 \\ho had \'er:-' 10\\ functional ability did not pass any of the front

and or ba~k skilb

5 -1- ImplicllIions of the Stlld\'

Il has been suggesred Ihar the use of a set progression of skills leading ta an end­

gaal Illay not be appropriate \\ hen reaching indi\·iduals \\'itil special needs due to their

unique characteristics (personal constraints 1. The findings of this study strongly support

this proposition

One major implication of this srudy is that insrnlctors should take the strengths of

their students \\·ith physicaI disabiliries into accoune and fan1iliarize themselves \vith them.
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\vhen teaching S\\'iluming. Instructors should therefore ahvays indi\idualize their teaching

approach and should keep the end-goal of the skill in mind at ail times.

As weIl. traditional leam-to-s\vim programs should stress more prominently that

instruction should be adapted ta the learners' capacities. than is presently stated in their

instruetor manuals. In traditionaI leam-to-s\vim programs. children cannat pass inta a

Ie\-eI \\-ithout sllccessfully con1pleting ail skills in the pre",;olls level. In other \vords. a

child that has nct passed the front float \vill not progress to the next level and be given the

opponunity to try the front s\\'im, A.Ithough sorne of the proposed prerequisite skills

could not be aecolnplished by the children in this study. they remain important and should

be taught \\hen cireunlstances permit. Ho\\'e\"er. stroke development should not be

delayed throug.h the en1ployment of inappropriate skills. since ehildren \vith disabilities

may ha\'e unique learning. patterns,

In addition. a parallel program shauld be explored \\-hereby cenitication~ and

a\\'ards art' granted for the achie\'ement of groups of skills~ such as front skills. back sh.ills.

deep \\'ater skills. and entry skills. rather than for le\-els eneompassing prerequisites of

these groups of skiiis

" Re~Qmll1~J.da.Lion' rÔr Future Stlldie~

This sludy begins to explore the question of the use of progressions \\'hen teaehing

$\\-imming ro children \\'ith disabilities. and theretore. on the basis of the resulrs. the

folIo\\'ing suggestions are recommended for future researeh:

The de\'elopnlental \'alidity of traditional leam-to-s\\'im progressions should be

explored for \'arious populations \\'üh disabilities. such as intellectuaI disabilities. as \\'elI as

for specitie physieal disabilities. i.e, cerebral paisy. amputations. muscular dystraphy. etc,

2. This study focused solely on children \\'ith physical disabilities. ho\\-e\-er. sillee

ail individuals have diflèrent strengths a~d leam differently. the developn1ental \'alidity of

these progressions should also be studied \\'ith nondisabled populations,
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3" A. liolitation of this study \Vas that it \\"as a cross sectional study_ therefore a

longitudinal study should be undertaken \vhere the effects of a traditional and

nontraditional approach are compared as to theÎr effectiveness for the various populations

-L The question of the de\"elopmental validity of progressions for teaching any

skill should be explored \\'ith various populations. both '0"ith and '0,1thout disabilities.
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Table :\-1: Description of Subjects By Disability and Disability Type

68

DISABILlTY DISABILITY TYPE
____ ._•.•• ~_.__ __._._.~..__. ._____ _0__

__ _ __spi'lé!-QJfida__~_ spinal cord imp~J~rTl~~~__
congenital I~ft_~~~iplegia çP_ __

_rDl~c1 ÇP{(:teyel~P01e!!!§1 de!~y __~ çpi~ey~e~qR!lJ~~1~ d_~l§y_.

SUBJECT
1
2
3

4 to 8
9

10
11
12
13

.
thoracic myelg'!1~ningo~_e'-e/hydrQçep~a.lus _

spas1ic quadriplegia
head traum_~!po~t_m9tQr_y~hi~E!.J:!c_ç}.Q~!lt

spasttc qua.driplegia
___ ~p?stic dipl~gj.:=a__

~pinal çord imp9ïrrTlent
CP

other
CP
CP

left hemiplegia/ataxia _
spastic diplegia

spina bifida

•

14
15
16
17
18
19 right hemiplegia/sev~respeechd}sorder
20 chronic poly arthritis/neurofibromatosis _
21 .congenital right hemiplegia/developmental delay_
22 spastic diplegia
23 spin9 bifida
24 spastic diplegia
25 posterior fossa tumor
26 cerebellar dysgenesis
27 spastlc quadriplegia/global developmental delay
28 spastic quadriplegia
29 multiple congenital amputations
30 developmental delay
31 right hemiplegia
32 right he~iparesis _..
33 mild spastic diplegia/developmental delay
34 spastic quadriplegia
35 myeloschisis/hydrocephalus
36 menîngomyelocele/hydrocephalus
37 double hemiparesis post trauma
38 hydrocephalus post meningitis
39 severe closed head injury!right her:niparesis .
40 spastic quadriplegia/hydrocephalus
41 _spina bifidé3_
42 spastic diplegia/hydrocephalus
43 myelomeningocele T12~L1
44 severe language delay
45 s~vere speectl. de!ay
46 severe speech disorder
47 developmental delay

---- Subject did not participate in skill testing

_.
CP
CP

spinal G.()rd impairment

-
CP

other
CP/developmental delay

CP
spinal cord impairment

CP
other
other

CPidevelopmental delay
. CP

other
developmental delay

CP
CP

_CP/dev~lopmental delay
CP

spinal cord impairment
spinal cord impairment

CP
other
CP
CP

_~pinal cord impairment
CP

spinal cord_impairment
other
other

-~---~._-_._-._- ...-
other

developmentaJ ç1elay
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Table --\.-2: Description of Subjects By Functional Classification~ ~·1ode of AmbuIation.
and FIoatation De\Oice :\eeded

y~s

no
yes

yes
yes
yes
yes
no
yes
no
no

yes
no

yes

__ye?_
yes
no
no
no

no
yes
no

__ yes
yes
no
yes
yes
yes
yes
no
no
no

wheelchair
wheefchair
wheelchair

,-!,heel~~_ai-,= ~~. ~ y~~. _
wheelchair yes

.__af!1t>l.!I~t.Qry _ no . __ ._
motori~ed wheelç~air _.Y~~

motorized wheelchair Yf?s __. __

CP III
CP III

56

55
CP III
510
CPI

CP I/CP Il

----,._-- -------~ -"---"--'-~-- -- ---~--- ~ -_._-----~--_..._._. __ .- - _.~-~-~--- -- _.,------

SUBJECT FUNCTIONAL MODE OF FLOATATION
"-_.._--,-'.-,_.. -- ~~.- -,--_ .._._ ....~ ~_ ..._-~------

CLASSIFICATION AMBULATION DEVICE NEEDED_...__ . ~ ~ - .. - ~-- - - _.- .....-.- .- ' .. , - --,-- -- -- ---- ..__ ., ._---

. __ _ B7ambulatory. ~ _ _oye?
CP VII ambulatory _ _0 • ye_~

CP VIII?l11bulé!t~ry ._ _. Yf??_

1
2
3

4 to 8
9
10
11
12
13
14
15
16
17
18
19 S10 ambulé)tory
20 810 ambulatory
21 CP VII ambulatory
22 CP V assistive device
23 86 wheelchair
24 S10!CP V assistive device
25 CP III wheelchair
26 CP iV assistive devlce
27 CP 1 motorized wheelchair
28 CP 1 motorized wheelchair
29 810 ambulatory
30 S1alCP VIII ambulatory
31 CP Vil ambulatory
32 CP III wheelchalr
33 510:'CP VIII _ambulatory
34 CP 1 motorized wheelchair
35 85 wheelchair
36 S Î 0 ambulatory
31 CP VII assistive device
38 81 a ambulatory
39 CP VI 11/5 1a ambulatory
40 CP Il wheelchair
41 810 ambul9tory
42 810 ambulatory
43 55 wheelchair-_ ..,-- -- --_._,----"-

44 51 a/cp VIII ambulatory
45 810tCP VIII ambulatory
46 S10/CP VIII ~~b.!l.I~tory

47 510/CP VIII a~bulatory

---- Subject did not participate in skill testing_•
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Table 8-1: ~\\·"-\.A. FunctionaI Classifications - s\\"imming

CLASS

SI

52

53

S-i

55

S6

S8

S9

SIO

B7

DESCRIPTIOr"

\·ery severe quadriplegic \vith poor head and trunk control.

Tetraplegic~ complete belo\\" C5/6. severe ~1D~ amputation of four
liolbs

Tetraplegic. complete belo\\ C6~ a lower tetraplegic \\'ith an
additional handicap~ severe \10.

Tetraplegic~ complete beJo\\ C7~ sorne incomplete C5~ polio \\ith
nonfunctional hands for S\Vimnling~ !\'fD comparable v...ith C7

Complete tetraplegic belo\\ CS~ incomplete Cï or C6 \\":th ability to
keep legs horizontal and functional hands for s\vimnling,

Complete paraplegia bdo\\ T 1-TS. incomplete CS \\'ith ability ta
keep legs horizontal

Complete"" paraplegia belo\\ T9-L 1~ double abo\'e-knee amputation
shorter than 1 ~

Paraplegia L:-L.3 \\'itl1 no leg propulsion but ability to keep legs
straight. double above-knee anlputation. double belo\\ -knee
amputation nl) !LInger than 1 3

Paraplegia L"'+-L5. poiio \\,ith one nonfLlnctionalleg~single
abo\t?-knee amputation. double belo\\'-knee amputation no longer
than l '3

Polio or cauda equina lesion \\ith minimal aftèction of lo\\er limbs.
single below-knee amplltation~ double fore-foot amputation

Paraplegia and polio L-t. poor leg propulsion. double belo\\ -knee
alnpLltation shorter than 1/2,

From Adapted physical education and spou (2nd ed.). (p. 200-201) by 1. P. \\ïnnic~

(Ed. L 1995. Chanlpaign_ [L Human Kinetics.



Table 8-2: CSCP:-\A.. Functional Classifications

CLASS DESCRIPTIO~

1'2

~10DE OF o.-\l\1BULATIO~

l

II

III

I\ .

Severe spasticity and athetosis in aH extremities:
poor to non-existent trunk contra 1: poor functiooal
range of motion and strength: ooly thumb and one
tïnger for opposition: can grasp only beanbag.

Se\"ere ta moderate spastic and/or athetoid
quadriplegic poor tùnctional strength in ail
extremities and poor trunk contro1: c1assified as
Class II 10\\ er if one or t\\"O lo\\-er extreolities are
functionaL othef\\"ise~ classified as Class Il upper
(can manipulate and thro\\ a ball L

\'loderate quadriplegtc or triplegic: severe
hemiplegic. tàir tü normal strength in one upper
extremity: limited extension in fa Il0\\' through
\\ hen thro\\ ing \\'ith dominant arrn: normal
grasp of round abjects. but release is slo\\

\ loderate to se\'ere diplegic~ good fllnctional
strength and minimal control problen15 in upper
è\:tremÎties and torso. normal follo\\ through
is evident \\'hen thro\\ing

\ loderate ta Sè\"ere diplegic or henliplegic:
moderate to se\"ere in\"oh'ement in one or bath
legs~ good ti.mctional strength~ good balance
\vhen assisti\"e de\'ices are used~ nîinimal
control problems in upper linlbs

Motorized wheelchair

Propels \vheelchair on le\o.e1
surfaces and slight inclines
(lo\ver Ciassii with legs only)

Can propel \\-heelchair
independently. but may \\-alk
a short distance \\"ith
assistance or ass!sti\"e de\"ices

:-\ssisti\"e de\"ices used t'l1r
distances~ \\'heelchair i5
usually used for sport,

\: 0 \\"heelchaic ma\- or ma"- -

not use assisti\"e de\"ices



Table 8-2 (continued)

VI !\10derate to severe quadriplegic: fluctuating
muscle tone producing in\"oluntary movements
in trunk and both sets of e:\."tremities: greater
upper limb in\"olvement \\"hen spasticity/
athetosis present: running gait often shows
better mechanics than \valk.

\ 11 ~1oderate to minimal spastic hemiplegic: good
functional abilit\" on nonatTected side.

VIII \1ininlal hemiplegic. monoplegic. diplegic. or
qLladriplegic~may have minimal coordination
problems and good balance

A.rnbulates without aids

\Valks and runs \vithout
assistive devices. but has
marked asyrnmetrical gait.

Runs and jumps freely v;ith
little or no limp.
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From -\dapted physical education and spon (2nd ed.) (p. 171) by J. P. \Vinnick (Ed.).
1995. Champaign. IL Hllman Kinerics



APPE:\"OIX C

LETTER OF r~FOR..\lEDCOI':SE:'.:T
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•
r give permission for my child to participate in the above study.

Date Signature of Parent or Guardian

l do not grant permission for my child to he included in the study.

Date Signature of Parent or Guardian



•

.-\PPE~DIX D

S.-\\[PLE D.-\.T.-\ COLLECTIO:\ FOR\.I
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DATA COLLECTION FüRJ\1

SUBJECT ;;.:------

Rbylhmic breathinglbreath control PASS FAIL

___b,obs submerging head completely (top of head_ including ears & haiL goes under)
___exhales through mouth and/or nose undenvateL inhales just above \VateL \vith

noticeable and effective exhalation & inhalation on EACH repetition
___performance is rh~thnlic. relaxed and eontinuous
___performs at least 5 repetitions in any body position in ehest deep \vater

Front tlQat (unassisted \\-ith reco\'ery) PASS FA.IL

___,assumes stable tloating position on front: \vith tàce in \\"ater. fèet off the ground
and body along the \\-ater surtàee

___legs no more than ~5= belo\\ the \\ ater surtàee from the head position to be
eonsidered a front 'prone position float

___holds stable position with minimal or no nl0\"ement for at least 5s in a relaxed
manner

___Lomfonably reco\"ers to original position

PASS F...\IL

___Lises push-otT t'rom pool bottom or side

___Ie\"eb otTto a near horizontal position (legs no more than 45:: belo\\" \\ater surtàce)
from a near \"enical position

__--.:gIide is prone \\"ith tàce in water. unsupponed. and in a relaxed manner \\-ith
mininlal or no mo\'emenl

___body is in as streanlIined a position as possible
__----,glide5 for at least 2 body lengths
___eomfonably reco\"ers to original position

Front swim propulsion P.-\SS F:\IL

___for\\'ard movement in prone position

___body approaches horizontal position (no nlore than 45:: belo\\- \\ater surtàce)
___an~' am) & leg OlO\'ements or cotnbinatÎon of bath
___tàce does not ha\"e tü be submerged or in the water (can be a head up 5\\im)
___does not toueh bOtlOOl of pool
___s\\-ims fC1r a nlinimum of IOm in al least ehest deep \\-ater



___assumes stable tloating position on back: feet off the ground and body along the
\vater surface

___legs no more than 45~ below the \vater surface from the head to be considered a
back/supine float

___holds stable position \\ith minin1al or no movement for at lea5t 55 in a relaxed
manner

___comfortably reco\·ers ta original position

•
Back Boat Cunassisted \\'ith reco\"ery)

Back glide

PA.SS

PASS

FA1L

FAIL

78

___uses push-off from pool bottOOl or side
___levels offto a near horizontal position (legs no more than 45° belo\\." \vater surface)

from a near \"enical position
__-----:gIide is supine. unsupported. and in a relaxed manner \\'ith minimal or no

mo\"ement
___body is in as streamlined a position as possible
__-.:glides tàr at least 2 body lengths
___comfonably reco\"ers to original position

Back ,\vim prOIlLLlsiQn PASS F:\lL

___fof\\ard mo\ement in supine position
___body approaches hC'rizontal position (no more than 45::: belo\\ \\ater surface)
___any arnl 8:. leg mO\'emènts or cOInbination ofboth
___does not touch bottom of pool
___s\\'ims for a minimum of i 001 in at Ieast chest deep \\"ater



:\PPE~DIX E

r~STRL'CTOR'S SCRIPT FOR TESTI'G

79



80

[:\.'"STRl:CTOR'S SCRIPT

• Sav' _______- please watt.:h the _
(nanle of child) (name of skill)

and point out the criteria for success of the skill ta be tested ta the child as it is
demonstrated by the demonstrator.

• (:\) Then sa\" " . please sho\\" nle the _
(name of child)

- if the response is correcL stop.
- ifthere is no response_ repeat this request ( A. ).
- if the response incorrect. say request belo\\" ( B ).

(nanle of skill )

• (BI Sa\'" . could you please try to do the again".
(narne of child) (name of skill)

- if the response is correct. stop
- if there is no response. repeat request ( .-\ L
- if the response is incorrecL repeat request ( B ),

* after the: 2nd request. the demonstration \\ill be repeated tollowed by a 3rd and final
reque~t

• End \\ Ith .. Great job. thank-you J"

!\"A.\'IE OF SI'ILL
(assigned by researcher)

- 5 bobs
- 5 second front tloat
- 5 second back tloat
- tront glide
- back glide

•

* [nstnlC'tions for the Front and B:ICk SWilll Tests *

• Standing ne"t to the tlutterboards at Point A_ say

. please s\\'im on YOUf from these tlutterboards to
(name ofchild) (front! back)

the other side of the pool \\here the other tlutterboards are"-

- repeat this request a nlaximunl of 3 times for the front s\\Oim and a maximum of 3
timt:s fOf the bad~ swim (no dernonstrations for these t\\'o tests)

End \\"ith " Great job. thank-you l"
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IMAGE EVALUATION
TEST TARGET (QA-3)
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