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ABSTRACT 

The purpdse of thi( investigation was to , compare the 
,1 

efficiency of two instructional models designed to t~ach 

autistic chiidren a bowling task. One strategy (referred to 

as the ~xtra-stimulus prompt' model) utilized extensive 

pnysical, visual and verbal prompts while the second 

strategy (referred to as,the within-stimulus prompt model) 

deemphasised, such prompts. In the latter model, prompts 

were inbluded within the task analysis of the motor skill. 

This was done to avoid the stimulus overselectivity 
• 1 

phenomena~ Both instructional models included the task 

ana~ysis o~ the subject matter as weIl as the systern~tic 
(:' ' 

breakdown of a teaching episode. Six male autistic children 

between the agès of "seven and ten took part in the study. A 
. 

group design was utilized with three subjects being placed 

in each of 1 the two conditions. A pre-test 'to determine' 

bowling skill level found subjects to be functioning at t,he 

same level. The, d~pendent variable in this investigation 
, 'f 

was skill improvement on the i]owling task, as demonstrated by 

the ~ task analytic level achieved by each subject.6
• 

, 
Statistical analysis revealed that the extra-stimulus prompt 

4 , 

group did signific~mtly better than dia the wi thin-s timulus 

prompt groUp (p < .05). 
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RESUME 

Le but de cèt te ritude ~tai t de comparer l' eFficaci ti ~de 

methodes d'instruction elaborées en vue d' enseigner ~ \ 

des epfants 
\ 

strategie 

autistiques à ,j~uer aux quilles. 
1 

d'enseignement (appelée methode 

La première 

d "inci tation 

. extra-'stimulus) faisai t largement appel a l' lnci tation 
\ 

physique, gestuelle et v~rbale alors que la seconde (appelée 

m~thode d' lnci tation within-stimulus) minimisai t 

l'utilisation de ces formes d'inc,itation. Dans- cette 

dernière strategie, les incitations se trouvaient incluses a 

l'intérieur m@me de l'analyse de tache de l'habileté motrice 

en question. Ceci avait pour but d'~viter ~I~mergence du 

p~nomène de surselectivite du stimulus. Chacune des deux 

strategies comprenait egalement une analyse de t~che de 

l'habileté enseignee de même que la pr~sen tation 

systématique et graduée des insbuctions.' Six garcons s 

autistique de sept à dix ans ont particip~ à la recherche. 

Un devis inter-groupe a ete utilise; trois sujets, ont ét~ 

soumis à'la première methode d'instruction et les a~tres, a ... 
la seconde. Un pre-test a indique que les deux groupes 

"étaient èqui valents en 'ce,' qui a tra i t ~,l"habiieté de jouer 

aux quilles. Le changement intervenue chez ~es sujets au 

niveau de cette habileté, tel que mesur~ par le niveau 
" atteint à l'analyse de ttche, constituait la vàriable 

dëpendan te. Les analyses, statistiques. ont rêyë"lé que la 
r 

méthode dl incitation extra-stimulu~ ~tai t signi,f icati vemènt 

plus efficace que la m~thode d'incitation' w~thin-stimulus 
(1 ., 1 

pour enseigner aux sujets ~ jouer aux quilles (p < .• 05 ) • 
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'0 CHAPTER 1 

INTRODUCTION - " 

" 

" 

~l.l Physical Activity Programs for,oèv~1opmentally Delayed 

Chi1dren 

Durin~ the past de cade therè has been increased 

emphasis on quality educ.~tional interventions for 

developmentally disab1ed individuaIs (We~an « Schleien r 

1981; White r 1980).. Concurrèntly, t,here has been a dra.matic 
~ 

shift" away from ~ducation in~, residentia1/hospital settings 

towards _ ~ducation in more community based, integrafed 

-mi1ieus (Wehman & Schleien, 1981). These changes have been 
," , . 
the United States of Public hastened by t~e introduction in 

law 94-142 r ensur ing that aIl handicapped children have 

educational services'" meeti,ng their unique needs in as least 

restrict'lve an environment ~s possibl.e. The importance of 

develo~in9 appropJ;iate social skills becomes a major concern 

as. more handicapped. individuals are deinstitu.tionalized. 

The teaching of· cultura11y normative, .ag~ appropriate 

leiaure skills ia seen as one vehicle ta açhieve .these ends 

CS,he r r i Il , 1981 ; 

.. $ch1eien, 1981). 

Wasson " Watki"nson, 1981; ,Weh~an & 

The importance of develqping leisure 

-skil1s for the developmenta11y handicapped indi vidual ha.s . ' 
, 

also been stressed because of its role 'in play development 
" 

(Crowe r Auxter. & pyfer,' 1981; Watkinson & Wall, 1979), in 

the improvement of selected physical fi tness parameters_ 

(f?herr ill,' ~981; Wiseman, 1982), and in the, satisfaction and 
, 

enjofment experienced while engaging in physicai :. activity 

.. 
1 i l~4l-i , (4}O€"u '---, --..--

? 



'. , " 

o 

-----_ ...... _~-

2 
.. 

. ltoves. 1979)./ 
Appropriate instructional methods are of paramount 

Il 
importance' if optimal learning of physical acq.vity skills 

is~ to occur. A system demonstrated to be effective is the 

task analysis approach (Wall, Watkinson & Shatz, 1.979; 
, . 

Wehman & Schleien, 1981.;·, Wesse1, 1975) • Wi thin ' this 

framework the following six ~teps are frequently employed' 

(wehman & Schleien, 1.981): 

1. Identification of instruétional goals. 

? Instructional analysis of learping goals. 
, -

3. Identification of learners 1 e,ntr}' skills. 

4.: Development of, cr i ter ion referenced'

performance objectives. 

s. Selection and use of instruction methods. 

6. Evaluation. 
, 

The PREP Play prograrn (Watkinson & Wall, 197~) is an 

example of the task analysis mode 1. ernp~oyed to teach 

se1.ected play- skills to young mentally retarded children. 

,Components of the PREP Play program include a) the initial 
\ 

assessmen t of learners 1 ski1ls, b) the' 'analysis and 

prescript ion of ins truct ional' goals/tasks, 
- . 

evaluation and moni toring of ,- progress. 

L feature of this prograrn is a system 

and c) the 

An addit10nal 

of individual 

i'n't-erventions employed by the instructor dur ing a 'teaching 

episode. At the pre-response, and post-response stages, a 
, , 

range of prompts are employed dependent upon the skill level 

-demonstra ted by the learner. There are four categories· of -

prompts; physical, visual, verbal and no prompts. This 

:bt 1l,,44 , . -
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system, referred to as the rë~ponse promptinç continuum, 

aiso inciudes a range of prompts within eaè~ category. A 

major feature of this continuum is the successive decrease 

in the amount of teacher intervention as the Iearners' skill 

increases. The instructor locates the learners' entry point 
'11,-

on, a ~rticular target skill with respe?t to the amount of 

assistance required and systematically ~works'through the 

prompts until the Iearner is able ta perform the skill 

to anot~ ..::.. category (e .. :g. :~visual prompt to . verqal, prompt) 
~ -' 

neéessitates the lessoning or "faqing" of the" '.prey'ious ' 
. ' 

p'rompt. An' example of fading wi thin the pl1.1lsical prpmpt 

category would be the use of physical suppo~t for a shoiter 
, . ' 

per iod of time, or a reduction in the amount of S,qppôt't 

given for the duration of the instructional sequ'Emce. 

I.p summary, the PREP Play program is an 'example o-f a 

task analysTIr model that- includes the initial assessment of 

learner abilities, the 
q. 

analys~s ahd prescription of 

culturally normative play skills,-- a system of teacher 

intervention and the evaluation and monitoring of student 

progress. 

'. 

1. 2 The s~ndroïne of Autism , 

First iden~ified by Kanner (l943), autism is seen as a 

severely incapacitating developmentai disaoility, generally 

appeari_ng. during the first three years of life (Ritvo & 

1 

,. 

1 , 

1 
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Fr~eman, 1978: Wing, .1976). The frequency of the disorder 

ls five occurances out"of e~ery 10,000 ~irths, and. is four 

times as likely to occur in males as ir females. Observed 

thropghout the world, autism is found in families of aIl 

racial, e~hnic and social backgro~nd5. ~hough the specifie 
1 

etio1ogy df the disorder is unknown at· the present time .~ 

(Rutter, 1978), autism is believed ta be caused by sorne for~ 

of brain abnormali ty,., determined by more than a single 
, , 

factor I(prior, 1979; R~tvo & Freeman, 1978). As there is no 
" ..:i,J.., 

known cause of the disorder and because of the extreme 

heterogeneity of the autistic population (Dunlap, Roegel & 

Egel, 1979) definitional and diagnostic problems abound. 

Nonetheless, when a child is referred to as autistic he/she , 

will typically 'display a majority of the following 

characteristics (Roegel, Egel & Dunlap, 1980). 

1-

2. 

3. 

,4. 

5 • 

6. 

7. 

Lack of appropriate speech. 
" 

, 
Lack'of appropriate social behavior. 

if '" , , 

Apparent sensor~ deficit. 

Lack of appropriate play. 

Inappropriate èmotional behavior. 
"-

., 

High rate~of ~elf-stimulatory behavior. 
" , 

Isolated areas of high levei functioning. 
, - 1 

1 

.... '!. 

'. \ 

There appears to be a p~ucity of d~ta'concerning, gross 

motor development and proficiency in autlstic ind1vidûals 

(Reid & Morin, 1981). Though early reports' (Ranner, 1943: 
" 

Wiilg, ,1966) suggested normal, motor deve10pment - and 

abi1itles, more recent research_ dispuëe~ the~e ear1ier 
1 

findings (G(!ddes, _1~771 prnî.tz, 1977; Sing1e1:on, 1974). 'In , 

" _______ L_ ______ J 

. ' 

, ' 

... . " . 
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, , 

" , 

y,tI ~ _ 



J 
1 

", 

~. .. ! 

,'. 

" 

,. : 

.{} 

, . 

5 . 
a recent r~port, Reid, Collier and Morin -(198'3)" assessed the 

skill level of autistic students on a wide, ranq~ of gross 

motor tasks. The findings ~ugg~ited acute. deficiencies 
A" 

aeross tasks both qualitatively and quantitativ:ly •. Morin 

and Reid (1985) assessed the motor abilities o~utistic 
, 

adolescents in a formaI test and a guided free ~lay se~ti~g 
l 

\ 
, 1 

and observed considerable inabi~ity across· motor tasks, 
, 

corroborating the earlier findings of Reid et al. (19~3)~ 
. 

~hough ~herè has been a considerable amount of,research 

'regarding edùcational intervention for autistic students 

with respect to.' behaviour.al- _ (e.g. mainteh~nce of eye 

contact, ,attention to; ·task), 'academic and soc~a+ skills 

(Ba,:tak, 1973; Callias, 197~; Dunlap; - et aL,. 197,9; Koege~, 
, . 

~t al., 1980; Koegel; Rincôver":Egel, 1982; Loyaas, Koegel, 
, , 

, 
-Simmon~ & Long; .'1~73;' Sigman & Ungerer., 1981) little work . , -
has oeen ,done in th'e ar~ra of physical~ edpcation programming. 

fi ~ " • 

• ' - , 1 

As it,·.àppears that autistlc ,"children are,,'deficient in basic-
" , 

" motor the now to be addressed' ls h9W ta 

~h/ "ta~k ~nalytiC ~e,l of 

"" educaëio~èd~mdn~,tr,atèd "by "hh~,P~EP Play "program; app~'s to 

skills,' question 
" 

';1._ ~ 

teach ,them. As .no_ted, 

be' /' a wdrthwhile -exemplar to 'pu~sue'~ 'Ï'11~ use of '~ 
~ j ~ .. • \ ~ 

• .. • ~ • ~ 1 ~ " ..... l' ... 

panaly,z~<! ins'~rucf::i,Oil~l 'sequençes 'has' been, empl'qy·ed. with 

'Pos-itiye resul~s, in tl;1e~ teaching .of 
." \ ~ 

~ 

autis~ic cnildren~ with 
.. -:. . ;' ,~. '. ..., 

, self-help skilrs language 
, ',100 

acqui$'i tian , 

tsi,monson!~ 1'919) and the suppressi?n ,of' inappt:o~r ia te :' 

.behàvior (l,{oegel, Fi restone, Ifràmme _&~ DunIap,' 197,4). .. , 
, " 

Though the use . 9~ prompts' ~~s been ~):dely~ employed in 

the teaching of a. variéty of skill~ to bath mentally 

-' . 
; Q; 

. . , . 

~ ..... .' 

" ' , 
" , , , 

, 
( 

l,' 

l , /. 
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.' .' 
retarded ~nd autistic student$, ~ it has been 'rec~ntly_ 

!<~egel & 
'/ 

suggested (Koegel .~ Rincover, 1976; Lovaas, 

,",~ Schreibman, 1979; Mosk ,- & Bucher, 1984; RiQ.cover,· 1978;" 
<. ~ .. 1 - ~ , 1 " .~ ~ 

Seliréil;Hl!a0 ':' 1975;, Schrei'bman & Char 1~ç>p, 1'981, Schreibman, 
" - , . , 

Koegel' &'·'Craig., 1977), ,tha,t su ch an approach to education may 
"~ !; ) .. ,.,. 

;' ",in fact î'nterfere with the 1ea:r'riing of àuti~tic individuals. 
\ ". ...., '~ 

;' f... ~ 

The detrimental è'ffe~t qf promptipg Is hypothesized to 

emanate from' an abnormally 1imi ted 'attentional scope 
.~ 

manifested by autistic.ctiildren.,~ This has been referred to 
" 

, 
as stimulus overselect~vity, or overseleetiv~ attention 

"'~ , ' ~ . " 
(Lovaas, Schreibman, Koegel & ~ehm, 1971). 

ft . ,- • ' 1 . 
It has been propos~d (Lovaas et al., 1979) that man~ \. , 

• f , • 

autistic chi1dren respond to an extremely lim~teâ part of 
./" 

their environment~ 
l, 

More specifically it was 
.~ 

not~d-'( L6vaas 

et al., 1971) tha t when presented wi th a complex stimulus 

display, thè behavior of ~utistic learners typically came 
" ". 

,-

under the control, of a very limited part of that display. 

T.J • .. ~ 

This overselectivity phenomena does not imp1y. that autistic. , 

'. 

, 
indiv~duals are extremely efficient learners sele~ting only , 

1 ' 

those eues t~at are relevant (Koegel et al., 1980). On the 

contrary, it fias been observed fre!Iuently that' these 
< 

children r~spond' tp on~! a part of a relevant eue or' ,a 
, 

feature of'·(the environme~t which is irrelevant to the task 
i 

or situation (Gersten, 1~.s0). 
, ! 

An illustration of/'this, ben~vior would be an -indi,vidual; 
} 

discriminating between( a male and female' f iqure "sole;Ly on 
the basis of shoe colour (Schreibman & Lovaéis, 1973). 

~ 

Ind~~d, there have been clinical reports of aut:lstic -, 
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1 . 

children who were unable .~ to 'identify a caregiver i,f that ~F 

, indiy'igual had had a hair cut, or removed his/her glasses. 
~ ~,: 

There has been an accumulation of evidence suggesting' that 

the autist'lC child 1 s overselective responding May be largely 
" 

'respons'ible for ~havioural d,ei;icits in such areas as 

~,language ,~cquisition (Lovaas et a~., 1971), transfer of 

learning (Koegel & Rincover, 1976) , social development 

(Schreibman & Lovaas, 1973), and observat iona1 iearning 

(Varnie, Lovaas, Koegel & Everett, 1979). Also, as 

previously alluded to~' overselective responding 

negativelY effect the use of e~~ra stimuli (prompts) to 

increase ~learning Î(Koegel & Rincover, 1976; Koegel & . , 
',Sch.r-eibman., 1977: Lovaas et a1., 1979; Ri.ncover, 1.978: 

Schreibman, 1975; Schreibman & CharlQP, "1981). : 

Prompts are cons idered _ -to be' ~xtra stimûl i added to à 
, 

learning environment (Koegel et al., 1980). Thus the child 

must now respond to multiple cues - the promptes), and the 

training stimulus." In order f,or "learning to occu-r, the 

wompt stimulus .m,usj: be gradually wlthdrawn, or 1 faded 1 so 

. that t.he learner \ is responding in a progressive}.y more , 

:-inqependent .manner' (Koegel et al., '1980; Watkinson & Wall, 

It, i~ with 'the shifting of attention f'rom the prompt " 
, ~ 1 

'l' 1 1 

to the 'tr'aining stimu}us that autist'Ïc child,rep stimulus 
,\ 

experience considerable difficulty (Koegel.& Rincover, 1976: 
, 

~~ncoyer, 1978: Schreibman &1 Charlop, 1981). An examp1e of 

prompt fading difficulty in the motor domain would be 
. 

shifting attention from the tapping of the knee' (prompt 
1 ~ . 
stimulhs) to indicate correct positioning for a long jump to 

r 
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the generaltzed maintenance of the correct angle of knee 

flexion (~rainin~ stimulus). 
" 

appears t~at the PREP 
" 

It. thus - -'" 

." 
~ JIlodel is, cOmpQSed' 9f~ extra-stimulus Pt.ompts which mi~ht 

t 

), , 

prove problematic wi th lea"r~ers who' are .'autistic. 

Schreibma~ (1975) rèasonèd that â p'rompting system that 
, . 

did not requir~ th~ learn~r td attend t6 simultaneous 
, 

rnuJ.tiple stimuli would be effective in tea~hing autistic # , , 

éhildren. Rence 
~~ 1 1 ~ 

Schreibman designed él system of prompts, 
.f 

ref~rred t:o as within-stimulus prompts, in which the cues 

are 
.,. 

ex~ggerated features of "the (traini~g stimulus. 
'\ 

This 

system does not require attention ~o added stimuli as is the' 

case in traditional prompting procedures. For exarnple, in 
"" . ,-

teaching a èhild to -discrimina~e between th~ letters p and 

b, a teacher might emphasize, b}! exaggeration, the stems of, 

the letters as théir direction ls the relevant compon~nt of ., . 

the discrimination (the other features being redundant). 

T~ exaggerated 

~ whére the 

a no:rmal size. 

components are then gradually faded to the 
... 

learner ls ~iscriminating beëween letters of 
'h 

Because the prompt is part of the task, the 

learner is not required to attend to additiona1 eues. 

Invest~gations by~ Schreibman (1975), Schreibman & Char10p 

(1981)" Rincover (1978) and Nelson, Gergenti & Hollander 

(1980) have suggested that within-stimulus prompts can be 

effectively employed in the education of autistic 

indi viduâls. To date, researehers studsing overse1eetive 

attention and the use of within-stimulus prompts have used 

discrimination le:arning tasks (Gersten", 1980; Schreibman et • 

al. , 1977) • An ~xcel>tion is the. itork of Nelson et al. 
., 

" 
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In their investigation the authors comp~red . ~in , 
" 

"extra prompt" procedure to ëi "no extra pr~mptlt procedure in 

a shoe"lacing task. 

condiÈion mastered 

Subjects in the "no e.xtra prompt" 

the task in a signi1;icantly 
, , shorter 

period of time 'when compa ~_ed to subjec~s in the "extra 
, , 

prompt" group. Within-stimulus prompts as described by 
-; 

Schreibm~n (1975) were not utilized in this in~estigation. 
\ 

In developing appropriate gross motor programs for 

autistic individuals, an understanding of the 

deficits manifestéd' by 
. 

this population, as well 

behavioral 
,/ 

as a ,çlear 

understanding df the task analytic approach to motor skill 

acquisition appear to be of considerable importance. It has 
1 

been noted that autistic_ c~ildren a-re '-deficient in motor' 

skills. There is, therefore, the ne~d for programs designed 
, ':\:> 

to enhance their functio~ing ~ this a~ea. Although the 

PREP Plgy program has been found to be eftective in teaching 
1 

culturally normative gross motor skills to moderately 
~ 9 

mentally retardëd students, research, of the overselectivity 

phenomena suggests that the use of extra-stimulus promptsr 

through the response prompting continuum, may have a 

1 del~terious effect on the(autistic child's pertormance. A 
V' 

modif ication of the ,PRE~ Play program _ utilizing , . 
within-stimulus p~ompts may t~ereforé be beneficial. There, 

\ 

have been no studies to the author's knowledge . ~ that have .. 
examined the relative merits of extra-stimulus prompts and 

( ~ 

within-stimulus prompts wit:h regard to, the " acquisition of 
'-

gross motor skills by autistic children • 

. --- --------'----- ----
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1.3 Statement of the Problem 

The purpose of this inves!igat,io~, was 1;0 study the .> 

relative 'effiicacy of a within-stimulus prompt mQdel and an 

extra-stimulus prompt model in teach~'ng~ a bowling 'task to 

young autistic children. 

'1 

1.4 Hypothesis 
~ .. \ , -

Given the same number of trials, 'subjects who receive' , 
..; 

model OF instruction will attain a , the within-stimulus 
" ,', 1", ~,.) 

~" higher task analytic l-evel of performance on the bOlÀ.l. ing ~ 

~ask. t~an subjects who receive t~e ext!a-stimulu~~ ~odel of / 

. ' . 
"~nstruct~on. 
~ 

l.~ Delimitations 
~. 

1.5.1 Becaùs.e overselectivity decreases as age increases . . 
. (Eimas, -1969; Fischer & Zeeman, 1973; Gersten, 1983; 

Hale & Morgan, 1973t Hale & Taweel, 1974; OIson, ~97l; 
.... 

Schrover & Newsom, 1976) only preadolescent children 

"" between the ages of 6 years Il months and 10 years 3 

months were used in,the study. \, 

1.5.2 Because overselectivity increases as c9gnitive level 

decreases (Butler & Rabinowitz, 1981; Gersten, 1983; 
'. 

of" : prior, 1979; Schrover & Newsom, 1976; Wilhelm & 
i" 

Lovaas, 1976) and because the majority Qf autis~~c 

students are~ as weIl, mentally handi~apped, t~e 

~ subjects utilized in this investigation were diagnosed 

as mentally retarded as weIl as. autistic. 

1.5.3 Only male subjects were used in the study. 

~, (-
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1.5.4 Because o~ .consiaerab e the area of 

, 'dia,gnosis and assessme t of autistic , i~di'~dUé!-lS, and 
l , 

due to' the' young, ma e, mentally handicapped s.ample 

Jtilized, i'nfer,ences to othér autistic students must 

be done with caution. 

1.5.5 As the degree of overse elctivity manifestred May be â 

function of the tas, utilized (Gersten, 1983); 

generalizations of findings to other tasks ,should be 

done with cqution. 

1.6 Limitations 
, 

This investl'9ation is seen to have ~ the follow;ing '" 
" 

limitations: , . 

1.6.1 Thé, m6,tivatiènal " le,veL lOf. alJtistic chi'ld'ren 
( , 

ïs often 

low, l'ntr,i:nsic ,'mo,tivq~ion . beiruj, f~~q~entlY' absent 
" " ' i ' 

(Egel, l.980..; KoegÈü 1 & EgeI," 19J9; ~r ior , 1979) • 
~ • .Ii: , _ , \"\. 

Though cbnslderàble' effore"was made to ~lici t optimal 
" ; 

performance from aIl subjects through task structure 

.. al'l~- reinforcement, ~echniques it cannot bé assumed that -- " -·.efforts were maximal or even across subjects. 

'1.6.2 The ·subjects in this investigation werè 'not tested 

}ndividually in order to ascertain the degree to which 

~verselectivi t;t was present. literature:', has 

suggested that y01;l-ng, mental1~ L retarded autistic 
, 

: l!'!arners .. ev.idence a higt; dëgree of overselectivity 
,!'1 

(FraJ)kel:, Timmons III, F.:ichter _ & Freeman, 1984; 

" Ger~t,en; 1983 ; Koegei & Rincov.er'~ 
.. / 

1976; Koegel & 
~ 

\ .' - Wilhelm, Sch r-&ibman, 1977; Koegel & 19.13 ; , Lovaas et 
1 

--,II! 
.:.. ~\ 

,-' .,,, A 
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al.,·1979; Lovaas, Newsom & Reynolds, 1974; Lo~aas & 

Sc~reibman, 1971; Rincover & Koege1, 1977; Schrover & 

Newsom, 1976; Schreibrnan, 1975: Schreibman & Lovaas, 

1973; Wilhelm' & Lovaas, 1.976). The sarnple has been 

picked with this in mind. Further, the teachers and 

psychologists working with these students anecdota1ly 

noted incidents of overse1ective responding • 

1.6.3 Aff. there is evidence Qthat autistic 1earners react 

, " adveJ.l.sely to environments wi th which they are 

unfamili.ar (Ri tvo. & Freernan', 1978) three subjects were 

tested individually in théir schoel gyrnnas'ium, while 

the other three'~ubjects ~ere t~sted indiv~dua1ly in a 

large c1assroorn familtar to thern. , .. ", The twe 

environrnents were made as similar as possible. 

1.7- Defini tion§> 

o 1 

() ... 1 /" 

Thé - fpllowing terms' aré "from Watk inson & Wall (1979) • 
. , 

Action 'eue - Words that, I}lotivate an individua1 te 
" 

' ' , 
" , perfo,rm a' .given skill, tbeugh net a descr iption et that 

l\ • 
./ 

ski11. 
" , 

ComE1ete ManiEulatlon -! The physica1 rnoving of an' 

individual' s body .through la desired movement. ' 

ComE1ete Skill Demonstration An accurate, often 
/ 

exa9gerated demonstration of the total skill to be 

perforrned . 

Ge$tural pro~pting - The use of a gesture,that, whi1e 

not representing a part of the skil1 or des~çed; 

response, does indicate what movement is expected. 

\, . ~ .. '.\ /' 
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imitative Initiation - An indiviaual performing a skill " 
1,\" 

after he"has wa"tched anc5,t~,er p~rson,\performing that 

skill. " 

Initiation in Free An individual performs a 

skill appropriately in free play without the benefit of 

ët' peer demonstration., • . ,~ 

Initiation with Environmental '. Goal, Given an . 
,"' 

individual placin~, an o~jebt in the' environment that 

-encourages the performance of "a skill, the learner 
A 

performs this skill without communicating with anyone. 
,. 

" assistance pro~ided ~anipulative prohtpting,,;7 Physic.:il 

" 
during a response. ~_~ by the instructor at soI1'fe point 

Minimal Guidance .::.,. The tapping, or prodding of a chil~, 

in order to indicate what body part is to bè' ·moved, . ôr 

ta give general directions to tqe student. , .. 
~Partial Skill Demonstration An a~urate demonscràtiQn 

""'=. of a component of a skill. 
-~ , 

.... ' l' ('" .. * , 
Response Prompting Continuum - A 

j " 

J , ... 

" . 

'1" 
1 , 
1 

. .' .. 
, '-

\

r;: ,."" 

• 0 

visual and verbal prompts' the~' purpose o'f 'wh'iç:h is to <..:.../ 
:.... -\' 4 -...'1 ~ ~.., ..... '1 

increase cc1~Ject.,· iodepend~t> r~sp'onding or( tb~ "part 
p l-r' 

of .. 
the learner ..... 

Skill Cue~" - A verbal promp, foclIsing' an ~ndi~i ... duà'l' s . 

attention on, ... the key features of a" t'as~.~ ,>, -

1 • 

. .,Skil! M±f9 - A verbal description of the desi~~d skill. ::-
... ' ~ ~ " . ...., &... .../ 
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Further deffnitions. 
, .. 1 

Discrete Tri91 Format The careful the 
" , 

basic elements of the learning proceSoS:3' inst;.ructioll-

prompt - response - consequence 

P (Koegel.et al., 1980). 

An extra 

J guide an inptvidual to a correct 

~:-:. 

intertri4l interval 

~' 

stimulus provided to 

respon~e (Koegel et 

, ~l., 1~&0) • .; 
,," .: ," 

..$. 
, 

" ... ... ' 

" 

""' 
1; 

Fading '- '''l'he graduaI 

âl .. , ~980) ~ 
~ 

~ ~ • .::l 

rem6val of 
r 

Probe Tria1 - The collection of 

a protOpt (Koegel et 
, . .. ..... -

baseline.data on afi 

in~ermitte~t rather than a continuous· basis. 
~ ~ 

~ Task .. Ana.lysis " - !\ teaching 'method' in which any given 
~ r 

task is ,s'ystematically analyzed, and then · ... structured 

into progressi ~ftly more -difficult pe r f?~mance, 
).",r .. 

\ -. .: J"u ' 

obj,ect;vès. 
'1 "'f • 

., ·Wi thin-Stimulus Prompt A prompt , that is an , 
e~a.gger,at~~ feature of the traIni~:~_ stimt.tlus. 
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REVI 

" 

2.1 Introdu'et!.on 

The purpo,~e 'o'f, this investigation 
, 

was to study 'the 
\. 

',! relative 'efficacy of a within";s~imulus pro~pt model and an 

extra-stimulus ,prompt . mQd~;L design,ed to' teaeh auti'stie 
~ 

Children a bowling task. In ~this ehapte~, literature 
. 

relevan; to the ,study wi}l ___ l?e reviewed ~t;l. the fo1lowing 
- - --~--- ---~-----,:-- , 

seètions: (2.2)' Definition qf-Autism~ (2.3)1Etiology of the' 

.. 

~Edueqt~onal Approaches, ~ ('2.5) Learner 
1 • 
1· ' 

(2.~) Sti~ulUS OVQrSel_~'C~/i~it~" (2.7) Play, 

(2.8) Motor per;or1ance, an~ (2.9) S~mmary. 

Sypdrome, ( 2.4), 

Charaeteristies, 

Charaeter i st.,i cs , 

2.2 Definition of Autism 
l' , 

. \ 

TQere have· been fr~uent 'atte~p~s 
, \ 

fo _ specify the 
\ , - .. . . ,... l ' '1 

the diagnosis of au.t~sm 1 since Kanner 
~ 

first ,deseribed the . syndrome in 1943 .. '- - However., 
\ ' 

metGodologie~ï problems have,hinderéd 
~ . 

,) , 
the de~e1opment of an 

,. >L 1 - .. ~ 

objecrtive classifieation $ystem. Frequently rat~ng scales . 
have de~ended upon'pa~ental -

reports rather) than ôbjectiv~:!ly 
, 

definêd behaviol;1rs :(Freeman., Ritvo, TQrick, Guthrïe \& 
, . 

SohrC?!:~,. ,.19Sa .. ,i'~· ·object·ive' 
... . ~ ~ . , reports' i.n· eli'nrëal , settings " , . . 

~ 

{ quantif.ted, péfrtieular behaviou'rs but 
".. ,'" 1 

have not "descrlbed the' 

syndrome'in ·its totalîty and'apprdpriat~ ~pmparison g~oups . " ,"~';-'~/} 

have ·not- been ut.iliz'ed in order to accouh~ for specifie 
" . 

. behaviours apparént in other . ,. 

~! ; 

popula~ions (Freeman" quthrie, 
.. ~ ~ - ~ 

Ritvo, SChroth, Glass & _Frankel, 1979~ • 
.1 \ ....... 

\ .. 
--------- ._~_.. _. -_.- --- - ----------~ 

. . 
/ 
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As weIl as a lack of objective diàgnostic criteria 
" , ;: .... ... 

(Ko~gel et al., 41980) there has been the ten4ency for 

researchers to use various labels which describe similar if 
\ - . -

not identical individuals (Ritvo, 1976; Wing, 197,~. Kanner . , 

~ (1943) use~ the term 'early chi~dhood autism' based on his 
• 1 

, contention'tha~ the syndrome can appear after two and even 
\ '1 "-. 

, ' 't!tre~ "years of normal dèvelopm~nt. Other labels used by 

'" 

. res~aIJchers -include childhood ·schizophrenl:a (Bender,. 1.941) 

and symbiotic psychbsis (Mahler ,', ci ted i'n BerlIn, 1918). In' 
1 . , 

~ 

1956, Eisenberg tand Kanner 'extended the potent~al age of 

onset of autism to thirty months, a change since justified 
-

·by others (Ritvo .& Freeman, 19,78; Wing, i'9~6). 
l' 

TJ1is 

extension of" age o~ onset has resulted ,in resear,chers 

occasionalt~ groupidg eaily infaptile' autism with psychoses 
, 

which do not usua11y emerge until 1ater chi1dhood or 
T 

adolescence (Rutter, 1978). 

-The cla~sic syndrome as or;ig.ina_lly described by Kanner 
/ , 1 

following > features: inability to (1943) included ,the 
- ' 

~ 
...... 

~ 1 • 

dévelop relationships wi th people;; delayed acquis! tion of' , , - , 

speech; 1 rion-commu~cative use af' speech once. devélopedi 
_ c 

delayed echola1iai pronominal - 'reversaIs i 
.' 

repeti ti.ve and 

stereotyped p1a,y "behaviours i an insistance on the 
1 

maintenan'ce' of sameness; lack .of imagination; good rote 
. 

memory and normal physical appea-rance. 'oAftet .,.the or i~inal 4 

" . , 
clinical d~scr iption .. ( 1~_43), Kanner reduced the number 0,( 

essehtia.1 features to fiY;e and Iater, to two {Eisenberg & 

Kanner', 1956): the latter two be-ing "extremé aloneness" and 
> ( , 

"preoccupation with ~he, preserva~tion of 
~ 

sameness~. ',~utteJ: 

" 
.' 

\ 

\ 

.... - , 

.' 

\. . ,. 

_~-:-..,.l:...------(----___ ~.~ _____ !":'E, ... PiI"!.""". __ ,=;"",,.,'411Y::"" • ...."g.." .... --------- - - - ,- -
/ . . 
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necessi ty of 
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researchers have useq Kanners' five or two 

17 
" , . 

the 
,\ 

1 

, t~at 
. , , 

po~nt:s wi tho.ut 

reference to his ,carefully no!ed clinical occurances and 
1 

frequent1y have changed criteria. completely. 

Koegel et al., t1980) note. that the term aut"ism refers .fo 'a,' 
, .. 

syndrome in which aIl of "the symptorns need not b'e present in·· 

each case, the{efore, one autistic individual ,rnay display a 

grQuP of behaviours differ-ent, to vary-ing degrees, from that 
" 

o~ another. 

A n~mber of researchers (Koege1 
, 1 

et al., 1980, Ritv~~ 

1976: Wing, 1976) have suggested that unti1 the underlying 

etio1o~y and pathology of'the disorder have been discovered;, 
J 

• 
.., \""operational defi-nJtions should be ' uti1ized. Recently the 

l ' 

, . 

importance qf a general definit~on of autisrn has been 

de-emphasized and researche~s have concentrated on assessing . . , 

ind-ividual obserNable behaviours (~oegel et al., 1~80). A 

definition is still being put~ued, but within this model it 

,is done on' the basis of which observable behaviouçs co-vary 
1 

and/or are controlled by the same variable. It is 

hypothesized tha~ thrs approach , to definition would remedy, 

to a large extent, the problems of communication bet~een ~ 
l , 

researchers and selection of a treatment approach. 
'. 

R~tter (1978) out1ined a definitiona1 approach that is 

"chi1d' centered" as opposed to "behaviour cente~ed". He 

listed fogr essential cri ter i~: 

1. Onsec'before the age of 30 months. 

2. Impaired social devel~p~ent that is not in keeping 

. . 
- , 

.' 1 

, . 

J 

" 

,~ 

; 

,', - ------ --l' 



(J 
1 ! ' 
1 • 

, , . , 

, . 

;' 
, J. - ~ 

f ' , - . 

t , 

, ' 

. ' 

.' 

," 

" . " 

, 

,. 

~ ... ~ r~...,,,,, !_ .... ~"""""r .. ? ..... .1· .... r_ .,.........,.,.~~ ... _'" _" ~~ ~ .. .1- ~T'" ...-,;;,. ... ~, 

'. 

. ' 

," , , 

18 ) 
, 

with the child's i~tellect~al ability. 

3. Delayed and devl'ate language de"el~pment t'bat is not 

cons-istent with the child 1 s inteiïec~ual Ievel.' 

4. IIInsistan4~ on sam'eness" manifested ,by sterè~typed 

play behaviôurs, and an abnormal~y- s~rong resistance tq 
, 

c~an<Je . 
, , 

Though other investigators have listed simi-1ar 'cil ter la, 

Rutter suggested 'that individuals also be described clearly 
1 

ïn L 

terms of ~heir jntellectual level and neurological . , , 
status. It was sug'gested that a mYlti-axial appraach che 

, 1 ' 

~ ,ëm'p~~ye4 whereby the behavioral synarome, inteilectual 
- ----...., 

level, Medical condi tians and" psyè,hasoci-a~ situation are 
... ~" -. 

~~scrib~d on independent axes. ,\. 

Despite the problems'àlluded to, a behaviourally based 
, h 

defiQ~tion\Of autism was developed under the direction of 
, -' 

'," ' 

Dr~ E~war~ Ritva and accepted by the Na~iqnal Society for 
.. 

, .~A~~istlc Ch'ildren fn ~97,'7. . It has been stressed (Ritvo & 
, 

F~eeman, 1978) that this definition will be modifed based on 
1 • . 

, . 
th~ rèsul; ts of futther researèh .• Essential criterion for a 

,_ defi~itioit of autisrn. include the ;fol!lowing: 

, , 

~" .. 

. , . 
'. 1. Appéa'rance 'Rf pr imar-y. fea tures before > thi rty months. 

,2. Disturbances of deve,lop'mental rates· and/or , . .. 
-sequ~nces . 

. - , 
3. Dlsturbances·in respondi~g to'sensory stimuli. 

, , , 
lang\lé~ge 

1 
and -cognitive 4.: .Disturbances speech, in 

, . 
abil i ties . ., 

' . . 
5. Oi.s t'ur.bânce,s in the 'ability to 

, . 

., . 
- l . , 

~ \ .... t----·~. ----"" .. .,.;; """ .... I4J4QiO.'ÎI<I',..,1'-----

, , 

relate to people, 

<. 
~, 1 

l , 

'. 

" . 

" 

, , , 

'\' 

" 

" 

. 
, 

... 
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\ 

, " 
features 'vary with~" age 

'" 
Secondar~' and include'.'- r , 

1 .. ' ~, 

disturbances of 
.., , ~ 

, 
t,~ough t, ~o~d and, _ b~hav iour, inappropr ia te " 

fears, 1'àck of ..appreciat'ion of danger and .-. ....~ 

stereçtyp1c 
... >" .. J l '("'" 

'r'epeti'tive movenients. In the seve,re form' of 'the dis~~'aer, ' 
,) .. r _ J ""i ~ 

aggr,e:ssion ~and/or ext,Ï."~~e self-'Çlbusiv~ behaviour i9 p~e,~ent. 

" Current .res~ar\ch~' i~dicate~ th~t' 60 pefce~t of "autlstic 
1 

, , _children hav~ IrQ scores below _?O, JO percent _ bet~~en 50 and.'. 
l- - 1 1 

70, while the remaining lU percent score above 70 (Bartalt", 

Extreme 'variabi1ity' - is apparent wi th per fo~.mance ~ 
[, 

'197&) • 
, , 

vl,suaJ:-spa~ia1 skills ~ or rote 
" 

memory and poo~ést on tqsks aependent upon sequential logic,. 
,/' l' f' ~ ~ 

, . I,t,. 

symbolism ,and àbstract th,6ught." 
-

• ~ • t' 
\ . 

methodo10gical ptoblem~ 
.... 1'- , 

, . 
~ To summarize, 

·~eveldPm.e~ an 

.~. '~~r:tanèe of 

opjèctive classification systf'!m. Re.cen,t1y 

./ 

l'ess, while 

, , 
'a genera-~ ~efini tion -has been emphaslzed 

1· , 
reseal\chers', cor~entr;:a·te more on asses'sing 

individual observable behaviours co-varying a~d/or ~eing 
, ~ 

60n~ro11ed·by·the ~ame variable (Koegel eb al., 1980; ijitvo, 
" , 

':. 1976: Wi~g, 1976) .. A sécond def il\i>ti?na1- approach listing 
, 

\ " 
" essentia1 criteria but also ' describing i'ndividua'ls in l terms 

1 .. ~,.. l \ ... 

of inte11ectual 1evel~ and neurological status haS .been' 
, , 

employed (Rutter, 1978). A behav iora11,y based def itü ti'on . ,~ 

:, 

(Rit110 & Freeman, 197,8) has , been accepted by e NatÙmal 
, . ' 

Society for Autistic Children and wi11~be modifi d dependent 

upon fut'ther r-ese?lrch 

'. 

- " 

r 

f in'dings. 

-. 

\ 
l, 
1 
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2 • 3 Et iOlogy yf 

~ , 
ReSearche&;..s attempting to identify' 'the underly'ing 

, . \ 
èti'Ology have bèen diviÇl.ed brb,lild1y lnto two camp~ from the 

ti~e the ··,.~~'ti~t~~ Syndr~~e.' - ';as fi~st introduced into the 
;z 1 ~ 

child PSYC~iitr c 1itérature .. 9,ne 'perspective views autism 

as an emotiona disturbance,; the ·c'ause .of which is largely, 

if not "~X lusively,: e~v~r'6nm'eP-tCl1 :(Bettelheim, 1950: 

\ Eise~beFg, lr57_;_G6'ldfar~, ~196~J. K~~~èr', ~:943.l. The other 

persp'~ctive ppstulates that tqe 'symp~oms:are best understood 

as representative' of a physical dysfunction within the 

centr.al nervous syst.em (Ornitz, 1971-: Ritvo, 

1978: Wing, 1976). 

1976: Rutter, 
" . 

'.-

The proposed psychosoci~l environmental cause of autisffi' 
~ 

holds that· the individual is normal at birth. The factor 
1 

.1eading to problems w i thin the chi Id most 'frequentIy 
lo. 1'" • 

discussed in the li terature is parental abnormal,i ty 

(Bette~heim, 1950; Eis,nberg, 1957: Goldfarb, 1961: Kanner, 
.. 

1943). Data supportive of this exp1.anation for autism are 

1ar~ely "anecdotai and hav~ not stood up to objective 

investigation (Wing, 1976). Autism has been seen to effect 

chÜdren of aIl racià1 and ethnie backgroupds and is foun'ii , , 
in 1:ami1ies wi):h the 

• f '. ,\ 

expected . normal·, distr ibutions of 

personali ty, intei1igen~e 
,t: • 

. ~ 

class (Ri tvo;' .' 1976) • and sociël1 
1 • 

.-------
Thus' there do not appear --tt6 be. cons'i,sten~.ly iden.tified· 

... , ...... 

environmental causes.of the disorde~. 
" 

The~ concensus or opinion at: th,is' point- is'" .that autism 

is.a diseas~ of th~ bra~~, the sp~cïf i9 etiol'9gical agen~ (s) 
"' 1 

causing the organic pathology : bei~,g -,u?~nown~ Researchers 

'. 
, ' 

" _____ ~'----"r.-..;;:"'~ __ _ . ---+-
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have suggested various locii of abnormality including the ' 

rèticular ~activity'system (Ornitz, 1974), ,the vestibu1ar 
:, 0 ~ 

syste~ (Orn1.tz/ 1974) and~,the' mid-brain' and 1eft hemis,phere 
, 

(De10ng, "1978;' Pri6r, 1979). Biochemica1 resea~ch h~s 
- \ . 

concentra.ted on rteurotra-psmi tteI;,s, specifi?cal1y' the 
l 

of . monoamines (dopamine,' norephinephr ine, and 
, 

seraton ne) (Yawilér, Geller &,Ritvo, 1976). , ' , 

;To conc1ude, autism Ls" thought to be cau~èd by a . ' \. .-

, ,1 

dysfunct on in the central nervous r system, but _tqe specifie 
, 1 , 

etiologica1 factor or factors rêst;tl ting\: in this dysf.unctiorl; 
(L 

have not yet been identi~ied (Ritv~, 1976; kutter~ 1978) • 
. 

Data has not been forthcoming supportivé of the hypothesis 

that autism is caused bX the psycholqgica,l - environment 

(Lovaas et al., 1979; Rit~o, 1976; Wing, 1976). 
~~- C: >, 

/ 

/ 

2.4 Educatigp?,1 Approaches 

Initially, autistic bel;laviou'r was tJ;1ought to be a"" 

conscious withdrawa1 from parental pathology ~(Bettelheim, 

1967)' Ç)r from improper" parenting techniques (Fe~ster,' 1961, 

cited in Marcus, Lans~ng, Andrews & Schopler, 1978) and 
1'" 

therefore affective concerns of the child were considered of 
·1 

paramount importance. Trèatment,was directed at fostering 
'l-, 

appropriate emotional ties betwe,?n parent and child witp d\e 
f •• _ . '---,. - ~ 

this teaching of functiona1 ski11s occurring only after hacr- -: 

been aecomp1ished. As parents were seen as contributing to, 

if not causing their child's autism, treatment of the chi1d 
, , 

1 

,- generally excluded them (Mareus et al., 1978) • Optimal .-
, 

~ ; 

treatment often involved either removal of the autistic 

- i , .-

~ : .J r,' 

'1 
-- J " 9s:;;a: 

, , 

, ' , , -
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child frQm the home'to a residentia1 
. , 

sett1ng, or extensive 

outiliza~iôn. ~f 'play therapy (Mareus et al., 1978). A 

flexible and permissive environment was utili'zed thereby 
'r 

allowing the child to develop in hi'S/her own way (Bartak,!. 

, . 1978). As previously outi'ined, \these initial assumptions 

regardin~ et ~ologx\ h.~ve not been supported (Koege1. 

19'80; Pr10r, 1979;j \R1tVO, 1976: ,Rutter, 1978: wing, 

2.4.1 Parental In plvement 
\ 

et al., 

1966) . 

The change from an environrnental. to a phys1cal 

orientation with regard to causali çy had tWQ . ,d~istinct yet. 
( ~~ .,\ , ... r , 

re1ated effects., 
,~ 

First, parents began to -derriand , quall'ty 
"fi( , 

f 

educationa1 services, invo1ving thernse1ves- J:C? a greÇlter 
/ 

1 

degree in their chi1dren's education -(Kelly & 'Samue1s, 19?7; . . , . 

Newsom, 1980) . This pressure' frèm· parents' _ -and t'rom 

professional organizations, co~pled with t~e passage in'the 

united States of the Education of A~l Handicapped Act in 
.( 

,r 'f 1975 ( PL 94-142) resu1ted in Many 
1 

autistic chi1dren 

~reeeiv~ng pub1ic1y funded educationa1 services (Newsom, 

1980). Though the accessibility of educationa1 facilities 

has increased considerab1y since 1975, the 'quality and ~ 

resources remain irregular and inconsistent • . 
1 

Secondly, the orientation of treatment has changed . L 

considerably. Tt is now accepted that effective treatment 
,{ . 

of autistic' ch'i1d~en ' -1l\ust 
1 f' • 

invo1ve 
4< ., .. ,..... .il 

a working partnership 

between the professional' and the parent (Dun1ap et al., .,r: 1 

. 1979; ,Koegel et al., 1980'; Marcus et al., 1978: Schop1er, 

1978; Tanguay, 1976).' A prime reason parents are now 

trained as co-therapists' ia the lack of generalization shown 

,o. 

1 I.------.----,.:--'i--~.-- - --~------iQ"""------_.---- , .... --
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" 

when specifie skills have beèn, lea-rnt, by the stl,ldent 
\ ," 

sehool or elinic 
) 

sett-ing. 
f ; By training parents in 

~ educational, techniques the thèrapeutie environment ls 

effectively 

el\'V i ro~nm~n t. 

extended to include the child's 
, f\ 

natural 
~ 

In this ,.' manner 1 the opportunities for 
, ,. 

'generalization, transfer and maintenance of educationaL 
, 

.'gains are increased (Koegel et al;, 1980; Lovaas et al., 
) 

1973~. In a one to,four year follo~ up study of twenty 

, ,autistic students 
: ~ j 

involved in behaiiour t~erapy (Lovaas et 

'al., 1973) it was noted that 
-., 

only, ~hôse discharged to 

-parents ' trained in.: behaviour modification techniques 
, -' .. ma,intained or improved upon 

;-

p.9st-treatment environments 

thefr' 'gains. 

( unt'raïried 

In the othef 

parents and 

'insti,tuti'ons) , gains were quickly lest., Recent research 

(Dunlap,~t al., 1979; Kelley & Samuels, 1.9'77; Lovaas et al., 

1973; Marcus et al., 1978) suggests that pàr~nts are capable 
1 

" 

of learni'ng' and effectively employing behayiour modification 
. 

techniqùes. 
\ 

,2.4.2 Structure 
\ 

Over the past ten to fifteen years there has been a 
, 

pervasive,~movement awa~ from'.,. permissive' non intrusive 
'1 ' 

instrùction towards a ,more highly structu~~~ situa~ion 
1 

(Dunlap et al., 1.97.9,; Wing, 1976). This st.r?c~ure has been 

viewêd as imperative for t~e educational and ' behavioural 

advancement of the student (Bartak, 1978; c~+11as, 19781 

Koegel et al., 1980; Newsom, 1980) " lilartëtk.' a'nd Rutter 

(1973) e~amïned t.hree educat},9nal - 'settings diff~~,i:ng widely 
~ , 

in e'duèat'ionà1 orientation. , .}:\ . psychotherapeut ie ' 
/ , 

" 

, } 

---,,-'--~---........ * -------,{- '-

.. . ~ 

i 
1 
1 
! , 
i , 

. 
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environment, A·" emphasize~ free play with little direct 

~eachin.g; 'B was considered an edQ-cational unit without a 

{st~~d~rd'struct~re; and C was a highly structured unit which 

empha~-~zed '> the teaching of functional age appropriate 
,.. 

skills. The results suggested that children learnt the 

specifie skills educators actively_, attempted to t"each: that 
:. 

~ , 

behavioural improvements were sihuation specific; and that 
, 

children showing the greatest· improvement \ were from the 

structured educational setting_ Bartak (1978) notes tha~, 

" .. structuring of the students i~sponses'through task selection 

and present'ation and the control of stimuli effecting the 

s~udent, through environmental manipulation, appears to 
\ , 

supply ~he' e~ternal control and organization gerlerally not 
l 

present wi tpirl, 'thé learner_ 
" , 2.4.3 Behaviour Modification Techniques , , 

A consequence of" the change in etio1ogical orientation 
.., 

has been the proliferation of ,.I;>~haviour modif'ication , '. 

programs designed to ed'ucate autistic 1earners (Dunlap et 

al., 1979). Though there remains controversy regarding the 
"'\ 

/ , 

use of behaviourai ~~chniques (Prior, 1979; Wing, 1976) a 
/ J'" ~ 

large number of, researchers ana practitioners view behaviour 
, 

I,modificat~on as the mèthoër,of choice when treating autistic 
- , 

"; t~arne~s (Ounlap et al., 1979: Flaherty, " 
197?i Koegel et 

\ 

\)~. :::~; 
, specifically why 

1'980,; Lovaas 
\ 

et al:.,' 1~73;" Margolis, 197'7; Newsom, 

Ritvo, 1976) _ Dunlap et al., (1979) outlined 

they believe behaviour modification tQ be 
l' - ". 

weil suited to educational settings: 
~ ,. 

1) It o,ffers an applied research methodology that 
, " ( 

; ,. ette ' 

r 

, 1 
• 1 

j 
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" 
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~ focusès~on the'needs of the children. 

2) Its effectiveness can be' determined by ob~ective 

.data rather 'than subjective 'impressions • 

. 3) It does not b1ame parents but instead recruits them 

for therapeutic interventions. 
, 

4) It is based on princip1es of 1earning,that càn be 
., 

. e,asily taught to non professiona1s. 

5) It has succeed~d .i~ teaching autistic childr~~ a 

variety of adaptive behaviours. 
'. 

, 1-

During the past fifteen years behaviaura~ interventions have 
'1 

~ " 
been demonstrated ta be effective in teaching ~ wide ~ange 

of ski11s to autistic 1earners , (Dun1ap et ';1., 1979; Koege1 

et al., 
'" 

1982; Loyaas et al., 1973; Margolis, 1977; Prior, 
. 
1979) . Despite the bènéfits of this'app;oach a numbèr of , 

concerns have been identified (Lqyaa::;, 1978; prior', 1979; 
f 

Wing, 1976)~' These inc1ude a) 
.1 

the spec!ficity ~f treatment 
L 

gains, b) a 1ack of spontaneous and creative use-of the ... 
learned behaviour and c) the re1ative1y slow pace at which 

progress is made. In dealing with "these prob1~ms, 

,~ 

researchers have increasing1y uti1ized parents as .J. 

co-thérapists and bui1t in genera1ization procedures in 

their programs thu$ increasing the ~hances for geneTa1ized 
., -
qains among autistic 1earners (Lovaas, 1978; Prior, 1979}. 

" 
2.SILearner Characteristics 

There are a nu~ber of behavioura1 cnaracteristics 

considèred important in the' education of autistiè cpi1dren. 

These inc1ude imitation 1earning, motivation, ',s~lf-. \ 
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stimulation and generalization and maintenance of treatment 
, .. , , 

gains ,(Dunlap et al., 1979; Koegel et al., 1980). Stimulus 

overselectivity will be discussed in a separate section. 

\ .. 
2.5.1 Imitation 

Autistic chi1dren are particularly deficient in the 

ability to imitate, rarely doing ~o in a spontaneous manner 

(DeMeyer, Alper, Berton, DeMeyer, CHurchill, Hingt~en, 

Bryson, Pontius & Kimbe-ilin, 1972; Prior, 1979;, Wing, 1976). 

As imitation greatly facilitates learning, lack of ability 

in this area may partI)' account for autistic, learners' 
, 

impoverished behavioural repertoire (Marg01is, 1977).' 

Motor imitation, developed e~rly and with minimal 

encouragement~~y non~andicapped children appears highly 

problematic for autistic learners, regardless of functiunal . 
1evel (DeMeyér et al., 1972: Prior, 1979). In one 

investigation DeMeyer et al. (1972) noted that autistic , 

1earners performed significantly' poorer than a ,group of 

mental1y subnormal boys on three tasks: body imi ta,t. ion, 
, , 

motor-object imitation .and sgontaneous object luse. All'tistic 
-, 

learners were most" deficie'nE in body l'mi tation anc;1 least . 
deficient in spontaneous abject use. Th~ authors cited 

' .. short term memory deficiency as a possible cause of 

imitative disability. Other explanations include 

motivational deficiencies (Prior, 1979; Varni, Lo~aas, 

Koegel & Everett, 1979) stimulus overselectivity (Varni et 

al., 1979) and cross modal lea~ning deficits (DeMeyer et~ 

al., 1972) .. It has peen documented _. ( Me t z, 1965; pr ior, , ,. . 

" 1979; Wing, 197§) that autistic chi1dren are able to 1earn 

, " 

.' 

, " 
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have been~·developed through 
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. . 

fashion. 

operant 

conditioning metho3s (L~Vaas, 1966) and physical guidance· 
'", 

(Metz, 1965: Wing, 1976). 
~ 

Problems of general~zation and 
.J 

spontaneous use.~emain in evidertce (Prior, 1979). 

2.5.2 Motivation 

." A; character i~;ic lack 

~.} .J' .. ~! 

. . 
," 

'\ , )! ...... 

0f mO~.-rvation has ,beêGited by . 
r't / .... 

'Many 'researchers and· practitioners (Dunlap ,. et a'1.., 1979~ 
.' 

E~el~! 1980; .~, Koegel et al. ~> 1980: Ite'id 
• ~ ," ~~ Cl :. 

et al., 1983}. as a 

m~rj.or b1o'ck to educatiGnal gains for autistic children. 
'f' ~ - ..... ~ J,'.t 

Autistics are se~n to respond less ·tto environmenfal stimuli, 
• () ..,.. '1/ .,.. 

, , 

or· to 
" 

show. mu,ch' .longer" lat~nc~es than do ., normal chi1dren 

(È~el, 1980L.~ It· ... has been pd'fnt'~d dij;t .(Koegel et al., 1980) . ~ 
, ·r· 

that autisticchfldren ~ f~€quently doJ~not test alternate 
..... ".. '!_ ~ ~ 1\,.':. ,.:. 

." \ ' .r· . 
.. ;',response's, explô'rë novel environments':;'-nor seek out food or 

j' 

t'" .y \... \ 

comfort even when eas'ily 'bptainable. When interest is shown 

towards a particular stimuli, it is usually restricted to a 

very sma].! ~or~ion of ,the environm~nt· (Koegel' &.,Ege1, 1979).,> 

Over the 12a,st ten year., researchers· haVe as'Sessed a . 
"If' • ::,....... l ,,,,,,,ut 

varlet y of methods poteritially·influencing moti~ation. With 

'. 1 respect to reinforcement, sorne area~~ examined include: the, 
;:" .,... t ü 
.. ... ~.- ') 

effect of constanç vS. varied ~èinforcer presentation (Egel, 
1 

the 1: functionàlity";. cf '. the ~~sponse in procuring 
~ \, .. ......t- .". 

rein~orcemént (Williams, KO~gel &.~gel, 1981) and pontingent .. " 

sensory st!mul~fic$,it 
( 4, •• ~ • .. olt 

as ,(ein{c5rc~ment (Rincover, 
,1 1:'.: '\. ~ $' "... ~ 

tbvaas,·~& Koêgal,~'1977),. '~Find~llgs indi~~te4, tha·t 
:' .. ~ .?' -t.o ,f 

.' il 1 the .. rèin~orcer J'esul ted~- in more frequen,.:f ~ and 

r~~~I\S~~" :th~!n a eonstfant r~.in~orcer ·p~.es~~~~a"tion 
.-, ., 

'" ,~ .. ' l 

'1 , -\ 
.~ 

'- -'- _ ... _----~-----

l' ; " 
... ,1 

.' 
'" ,r 

f 

Newsom; 
y. • 

va-rylng 

,.. faster' 

(Egel, 

' .. 

" 

".: 

" 

.. 
u ' 
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/ 

1980-) • 
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In';< additl:on, functional reinforc.4ifrs (e.g. 

-~ 

lifting 1 . ' . ' 
the appropr iate container an4. :r?indillg a raisin ~t\derneath). 

• -r~ .. ..., 
.. :. ..-e." • 

to be motl! ~ffecti va.. -.~ := than non~uncti~na1 ,:' ,~ have proved 
• Jo ... I~ " . 

raisi~ ,Jfc1Jr:' :. ··(:.orr.".ectly ,t reinforcerEi' le.g •. reeeiying ,1'. él 
" ,. , 

identifying a pi~'tute of a' €:a~) Of Investigators': , .. f;und ~he 
;)~ ... -1'..- ... :-- ,.; ... !' ~#o ~ 

use of functional 're:infor~cér~s to resU'lt in rapid qbqù-isition 
# " 

of the t~,get response. The .;.establishment of ~eayingfu1 
,,.1- .. .. ,~ 

" 1 
beén difficult p~tural reinforcers ce. g. social praise-) h~s 

"". • l' 1 
~ ., ., ~. 

(Koegel et al., 1980; "Lovaas, 'f978) ° • #-esuJ-tantry teachers .. .... ~: ~, -. 

and caregi vers genera;Lly re1y 9n edible rewaids;, éo motivate .. 
~nd maintain ;tuBent behavioüro 

... .. 
P-rob1ems assocliatedP w; th 

primary (edible) reinfo:cement in~~~de a) ~rtit1ciali~y, as 
't,p. ~ ~ ~ .. 

they often exist only in . t.'reatment sett;ings.; :b) lack of 
{iè!f.~ 

r~generalizability 
~ , 

utiliz~"tfQn : only 
. ':" 

in, certain 

r~str icted environment.$' and ~) satiation on the part of. the 
J') ~_ .. 

"-

1earner (Koegel et al., J~,80), p ThE?;~e ~iff·rCu~,l1~~~ may be 
;- ..... 

avoided use . sJ:!nsory 
> ,'\l',.: 

,stimUlatio.J1,;>-'t. as 
, 

through .' the 
.~ ! .. or 1 

'"'. .,. 
--" 

~ reinforcement:. ·,.gincover ~> et (19],th noted" tl1at . short 
• '.-1 ,/ -

al. 

of a ohil.<il' s pref~~reâ' $ensory evefit~ (e.g. p,resentations 

soft 1!..~., 
-'"..Jj \-...... ~ !.~,..., 

music) contingent up~n correct ,responding weLe 
. " .... 
é,f,~ective ~n elici ting high 1evels of responding that were 

:'dural;>le' over time. 

In addi tion to the tYl?~ and var iety 
~ •• ~ .J:. 

,t 
~f re~nforcement, 

" . 
~ 1 

research has examined which té> move autistic .. 
'r , .' , 

• ,... ~ 7' _ .. ~"I 

students to' the·' point a't' wliicQ they 
r , ..... . . .' will'be reinforced. ....... , . 

Koeger' and Egel i~~'9} sug~este4._that 
o _". ~'-... : r '. 'b 

wheri d,?ing a l~arning .,,' 
J' 

'~T " -, '!r.. 
task, autistic ,ch:il~renl më;lke many incorrect attempts thus . 

,~ 

• '\ 

~ 

",.. lessening ,the chan~e of being reinforced, tJlereby decreas~ng 
- ~ '" 

J ' 

. • 

. .... , " 

, 

---------- ._------ " . 

-' ' .. 

.-
'p 

.. 
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motivation to perfor~., The authors develo);letl ~ system of , 
-:>- • ~ .. " 

verbaL, and manual· prompt.,s whereby a student remained On task 
, ~ ~ '," : -. 1 '1 a, --

l ' unti'l it was complet-ed thereby receiving a rewird. Resuits 
.. ~, r - 1. ... 

( 

1 

indicated i'hcreased and improvep " 'task ~er,formanC?e • 
• . 
Following the dir7ction of Egel ( 1980), Dunlap and Koegel 

1 . 
(1980 ) observed the effects y of 

J 

stimulus novelty\ on 
·k 

motivation. The authors noted Jmproved ând stable 

responding over · ,~ 

w;ith a var i~ty 

time when au tis,tic children were presented' 

of tasks wi thih a training session. The 
. 

presentat'ion of a sl,.ngle task during .a tra:~ning session 
, ~ . 

resulted in initially high scores tpat decreased over time. 
\ , 

The results of current research 
" r 

intlicate avenues by whlch , 

increased mot i va t ion of autistic, learners across 
\ 

envirorunents May be rea1ized • 
1 
2.5.3 Self-Stimulation 

.' " 

, ~. 

_ self-stimtÏlatory . behaviours'\ such 
1..... '\',,'" " r • 

. mouthlng v objects,1 spinning ~bjects 

/ 

as hand .. flappiri<l, 
\ 

and are, · ' ,-. part,tcul~r'iy str iking characteJ;'istics of autistic childre~ 
, 

(Dünlap et a1., 1979; Margolies'~ 1977; Watt'ers., & Watters, 
+ 

n i980). These stereotypie, repetitive behaviours present a 

major obs tacle to 1earning in such var ied areas as . 
di'ser iml'na t ion learning, social 'play, appt:opriate toy use . 

"; .,. ",' 

It has been observed' (Koegel et ," and language acquisition. -., , , . . ~ 

al., 1974:' Koegel et al., 1980; Lc;>vaa-s & Schreibman,. ~ 1971) 
. 

that learning is disrupted when the 'dndividual ~ngages in 
.. :' l , 

self-stim4latory behaviour, ~et recov~rs or improves when 
, 1, " 

such -behaviour < i5 repressed. As st!lf;stimulation 
.' 1 

has . 
presented one of the" -Most res,i'stàttt obstacles to the 

.' 

l __ .....:...., ___ ,t ___ ..,;'0..;;> _____ ': 

\ 

\ 
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, 

t 
education of, autistic 

_ imperati ve ~ar.1y in 
, )r 

1979 ;.,~oe9~1 et al., 
• 1 

. 
\~O 

its rédùction is vîewed ~s 
. ! 

process (Dunlap et .. al"" " 

1977) • 
, 

self-stimulation havè ., Procedures utilized to 

, , 

.-

, . 
, \ '-ol, T 4 

included :'tlositive,; pract;ice over orrection' (Foxx' & Azrln, 
ri} ,l' 

1,973); "reinfoicement of \ncompatable), with 

self-stimuiation (De~ tz 
, of 

& Repp', 19 3); physical punishment 

( Foxx '. & ~Az r in, 197 3 ; Koegel & , 1:972); ,r sensory 
. . 1 

.extin~ticm (Rincà~~r~, 197,8) and exercise' (Watters & 

Watters-, 1980). , - ~ 

-, , 

2~ 5.4, Genéra1ization of! Treatment ,- '. ? 
1 

It has been demonstrated (LOvaaS' al., 1973) 

wh{.le' considerable . . gains in a c1assroom treatmén~ 
• l, : 

setting 

may 'be apparent, . autistic children usuall do not main-tain 

these skills in other environments 

int:ervention techniques "are employed. Two 

b~en presented for othis inabili ty to 

extra-therapy environments: a) frequently a 

special 

in 

of 

/ . often ir relevant stimuli control a partiéul r behaviour. 

Î The like1ihood of these stimuli beinç pre ent in the 

. extra-therapy environment is often sliçht (Lovaas et al. , 

,'1979): b) The learner discr iminates between environments on , ~ \ 

the basis of differential reward schedules and ceases to 

respond in the env'ironment (s) where' fewel rewards: àre. 
1 . \ 

-

. \ 

available (Koegel & Rl.ncover." 1977). Approaç,hes to increase ' 

,. . -

~ 1 ~ , 

generalization include: ~a) t6e thinning of reward schedu1es 
- 'l, ~ 

in the thèrape.utlc èn~irQnment and provision of intermittent 
.1 

\ 

reïnforcement in l ,the ~xtra-the,rapr , . .environments (.Koegel & 

" 
.. i' 

" 
J, ______________ ------------ ~--------s_.,~4t~~-;~(.i.".~e~q __ ------~~----~--~ ______ ___ 

• 1 ~ 

, 
1 

.-~-' 

1 

1 
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Rineover, 1977); b) use of two or more instruetors in 
,..,.. 

teaehing 
/' 

'target sk·i'lls et al., 19~'() and· c) (Koegel . 
"'\ "J'- ,~ 

". fnstruction oc~ci~~ing ~in a variety of settings '(Koegel et 

,,' 
al., 1980). The current emphasis orl' utilizing parentts as 

co-therapists appears to be important wi th respeçt;, to 

'" '. generalization and. maintenance pf treatm~nt, ga!.ns., 

,~ , 

~ - ~ 

2.6 Stimulus Overseleeti.vi ty 

It has been 'suggested" by re-searchers 
.f • 

.a number 
" 

of 

(Gersten, 1983; Kolko, Andeiso~ - & CëpI\pbel~J 1989;.'Sehreibman 
, .:: , ' ".'~. 

& Charlop, -1981;, s6hrover & Ne!SOm, 1976') that- many autisftp 

children _respond to a '-ve~y., " restriëted :par?t;' of 
• 

." envix:onment. More specif ically i'f 'fias ~~se'7véd _ (Lovaajs. ;et 
.' .. " 

al. , 1971) .thélc stimulus 
i .. ~ 

\ 
when presented wÏth a -complex 

8 

1 /.1 ~ -. .• .. ...... . ~... • 

display, behavidur .... typically cômes under the control o'f., al . . .' 
very 'limi ted part of, that qisplay. Due to the res'triëted 

stirrtul':ls .control;~ this 

, 
'. .. . 
phenom~na has ,been 

referred to as ~tilJluIUS~_ ):>verselec.tivi ty, or overseleë'tive 
.' 

attention (Lovaas et al. , ):971) .,' It has been 'emphasized 
/ 

! '" _ (Gersten, 1980; .,' K?eg.el . et al. , 1980: Lovacis et al.',: 1979) 
.. 1 , 

that' this term does not imply that autistic tridi viduals 

environment 
, 

carefully scan the in order to select hïghly , .... . \, 
relevant eues. On the contr~ry, the literature suggests 

~ ... , ~ 

Lovaas 
, 

& .I.:ovaas p" (Gersten, 1980; et al. , 1979:, SeHreibmah 1 

197"~') tha t· frequently "these learrrers respond only to a part - . - " 

of a relevant eué or a featuce of the envi~on~ent which ~s 

completely irrelèvant to. the task •. 
A , 

Overseîectivity ~as first demonstratéd 

---:... , 
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by ~ovaas et al., in 1971. In'their slassie e~periment, 
, ' l " . ,-

samples of autistie, meh~ally 
\ 

retarded and rnonhandie~pped 

ehi'ldren were taught 
~ . 

te respend. to- a· cemp;tex stimulus 
-. . 

. / 

'display containing three componen~s: a)\ a visual stimulus 
~ r' /"t . 
(16()\ti red f~oodlight), b) ~n audi tory st:imu1us '( whi.t'e noi~e 

T 

/'#1 

/ 1 

" < , . 
\ at a moderate~y high level) and e) a t~ctile stimulus (a 

1 , \ . 
1 ' tçmèh qn the leg). 

J-

l\.fter ea~h su-bject": r~sponded by pressing 
,..... -, ' 

,- , . \ 

~ a 'lever .. when. the ,three stimuli were .' presented 
~, ,j' '. '> 

~imultaneously,· the. stimuli were 
,,\ . . 'individually to presented 

_ ob-se-rve which s<timul~s c~ntroli~d 
• .,. ~A 

, , 
the s~bject's responding. 

... ~ T~he resu1 ts indicated that the n6nha~d~capp~d children 

" equa~ly to ec;i-ch component wl)ile the autistlc 

, ' su~jec~s responaed primarjly to one' of the compone~ The 

, _mentall:y . retarded subjects r~sponâed ~t. a levei 'between the 
, 1 -. { \, 

two extrérnes. Sirrce the ,autistic' students éould be trained 
. l • • 

to respopd ~o ~ nOI'l'func,tional eues, the def içi t' wa,s not 
, ~ 

be1ieved to be related to a specifie sensory i~pairmerit. .' , 
Subsequen~ investigations have shown ovetsel~ctivity in 

1 ~. 

two' stimuli . (audi-tory and Av~sual) si t.u,ations .( Lovaas i': ... 
c \...j ~ r 

,'" ." \. 1 ' - J 
Schreibman, 19711 and 1n cases when stimuli fall within the, 

same modality (Koegel & Wil~elm, 
.;. ~, ," f 

- -
, ;1.97'3; ~e.y.nolds, NewSQm & 1 

"Lovaas,' 1974r; Sehreibman' & Levaas" 1~(3) • . . No sensor-y , 
> - , 

prefer~nce has been clearly notelil r, in the l~teratur-.e (prior'" 

1979) • r.. 

Although a substantï;al n~mbei[' or pturlies emanating ~rom 
1 

FI .\,,' 

l ' 
a varrety 9~ labpratories have demonstxated that autistie 

eh~ldren are overseleet;ive (Fr'ankel et al., 19'84; . Gerst'en~, 

,,:,1983; Lovaas et al., 1979; Prior, 1979; sch.;efbRlijn & Koegal, 

'. .' , , ' , 
(' 

---,-""'"T'---..... , __ ""~--------. ~ --- ~_.......:..._----
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-î977; Wilhelm & Lovaas, 1976) its role (if ... 
\ 

,-etiolo.gy of the syndrome is 
• 

speculative at 
• 
,have dernçms t r a~ed o~erselêctive 

.' 

, , 
respondl"ng 

" 

any) 

best • 

in 
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in the 

Studies J, 

mentally 

f retardep individuars (Lovaas et al., 1971; Wilhelm & Lovaas, 
., " . t 
~ 1976) young norrna~ children (Schover & Newsom, 1976) and 

... , 

1 -

'1 .......... 

-. , 

, . , \ 

learning disabl,~d. chil,dren (Baileyf, 1981). 1t has also been 

dernonstrated (Wilhelm .~' & Lov~as, 1976): that'" overselectivi ty 
, , ' 

varies with 1Q' ,si,nce a low lQ gt',oup :(x=39.2) responcîed, on 
f ' 

thè average, to. 1.,6 of a possible three eues in p 

discrimination bask~ while the hfgh rQ group (~~65.7) 
, 

~esp6nded to' 2.1 eues. The no~handicapp~d lQ group 

responded to aIl three eues. Other researchers have 
\ 

,sugges..ted a l'ink bebween oversel--ectivity. and chronological 
, 

age (Eirnas o"/ 1~69; Schover & Newsom, 1916) and mental age .. 
0' 

( R ri 0 r , . 1"9-7 9 ) ~. 

- R(i!,gardlèss ~ of the' etiological 1 stimulus} 
1 

overselecti~i'ty. m'Ost aut'istic learners 'attend tp their 
i ~ , , .. , , 

1 
\ 1 

environment manner , long after -,. 
in' an " oversÉüecti-ve their , 

. nônhand'ica'pt",ed ':p~e r {:J. This in the autistic results . 
_,' • '1 • ~ A, _ "", ' ~ ~ 

lèa.rner-'s behaviour cornipg under the çontrol of a limited 
..... <' .. 

o • 

. part of, . his/her env·f.ronment thereby retardihg developrnent 
, . ., .. " 

". , 
'.( Lbv,aas et 1 al., 1979;',; Schreibrnan et< al.,~ 1977).· The 

literaturè on ,autisrn s'ugg~sts 
-

that stimulus overse1ectivity 
\ " 

May' be ~ contr~butüi.9 factor- to deficienci~es in such diverse 
" 

areas ' as ( social behaviour (Sc~reibman & 
,1 

Lovaas, 1973), 
, " 

language a~quis~tion- :(Lovaas et al., ~971)" observational 
... I~' ~~ .., t , 

Y lear,~ihg ,cvarhi '.et~ aL., 1979) gene~alization and transfel' o( 

'\:reatment, gains (,Rincover & Koegel, 1975) ahd the 'èffe~ive 
" . 

" 
" . ,.----_9"':", --.-..:ql'llW"'"'" ----.-~ . ~ ., 
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use of pl'omp~s to ,guide correct responses J Koegel & 

• ! Rincover, 19"77:;~'RO~gel, Schreib~an, ,'Britten & Laitinen,. 

.' 

1979; 
J 

\ 
R~ncover • 

Charlop" 19'81). 
1. • 

1978; 
\ ' 

lit " Schreibman, 1..975\; SchrÉübman 
f ,,; 

, , . 
The difficulty autistfc learners 

1 
have in ut~!izing 

extra stimuli to direct 1ea~n~ng" , has generatep' a 

considerable amount of research aimed-,at the development and 

refinement of appropriate prompts and prompt ,fading 
\, , 

te~hniques (Dunlop et al., 1979') _ ' A prompt has been defined, .. ·· 

by Lovaas et al. 
'1 ' 

(1979, pg. 1242) as "extra stimuli adg,ed t~. 

th~ enviionment to responding" ~ 
f 

correct ensure 

autistic learner·s are ini ti,ally unable to give 
\ 

responses, they ~re frequently guided toward th~ ap 

ma.py 

. answer through verbal, audi t'ory, tactil.e or visuql cues t-hat 
f _ • \ .. 

1 _ 

'~\ , , 

, 
• 1 

àr~ separate ,from the training If learning is,' to ' .- ,. stimulus. 
\ - \ 

' . 

:. 

,'take place, the, prompts must be removed or !'faded" so that , 

. the iQdividual responds ~o the , 
l , 

. The \ overselecti v i ty hypothesis 
, -
s~imuli (prç:>mpts) l 'd to gu~ e 

.. learning' more difficult, as 

training' stimulus by .itself~ 
, , 

s~ggests that using ext~a 

,> 

respond,i"ng actually makes 

most prompting procedures! 

require, the to, attend to 
1 

mul tiple eues the learner 

prQmpt(s) and training stimuli (SchreibmaA, 1975). 
, > 

demonstrated the negative Koegel and Rineover (1976) 
1 

'~effects of extr-a eues on autistic students' learning_ 

1 Autis'tic and nonhandicapped learners were pretrained to 

-
respo~d' differentially to two colours (red and green). 

These colours were then used as prompts to teach more 
, . 

difficult ~iscriminatiQns (e.g. a low pitched noise was 

1 • 

.. -

.. ' 

, 
' ..... ,------.--- - -------"""',". -----~ , 

, -
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coupled with the colaur red'Iand i{ high pi't::chëd' naise witn 

the coiour green). The'colours were then, faded gradually 
! 

leaving only the training stimulus. The nanhandicapped 
1 

'" 
children 'learned 3.1 of a passible ,~au~ discriminatiahs, 

"\ 

while ~the a~tistic group learned an i average • of l~. 2 
\ .....: , '-

discr iminations. An addi tIanal s'tudy 'by'" SChr,eibmpn (1975) ,. 

abse~ved the same difficulties with prampts. :Tbe autistic 
r 

learners responded correctly ta- the discrimination when the 

pEompt was present but performed at ~ chance level when the '= 

prompt was rernaved. Rincover" (1978) noted the paradox that 
, -, ~ , 

~ ,:the most· : seve:rely handi'c(;\pped lea'rners, those ~eeding the ., 
~ ~ 

extra guidance of prompt and prompt fading procedures appear . 
JI '. 

to qenefit the least from them. 
,! 

f. l' 
In order ~'to c~rcumvent the problem of attending to 

simultaneous multiple stimuli (prompt stimuli 
l ' 

and training 

"\ stimuli), Schreibma~ (197\5) developed a prompting system in 

,which a saliant feature af the discrimination ta'sk,' lIiRS" . ~ 

,'. aitered 
,', 

ar exaggerated 50 as to ~ttract ttre seiè'ctive 

attention of the learner. Once this: had b.een accompli shed , 
..:: ( , ..... \..,~.. : ... ~ - ~. " .. 

redundant task features were introduced and the exaggera~ion 

Qf .the rel~nt componen,\: 'gradua1,lY redu,ced. "Thi.s procedure 

wa's thougb~,. to oHer 'y a"pr-oml>t' . fading techn'iq'ue" with ,'m6re' 

lenient attentional 
, 

r.eq~,i r _eqt~n t 5 • 
1 ., ;A " _ .... ' , 

Schreibman 'hypothe~ized 

t~flt if 
'" .. ~.. .... "- 1 

a prompt (Ud-n"ot' "r"eqiIir'e:the>learn~ té- at)t~nd to 
l ,'" • ~ '\ .. , , 

simultaneaus mul~iple stimul'i r it couid i:>e 
.. ., 

suco-essfully 
'\ . .. \' 

u5ed. This was referred t,o flS a' "wi thfn-stimulus prompt Il 
/ 
\ 

" , 

• 1 ~ .... .1\ 

model. , ','r- . ' • \,) _.., -.: _ ' ' ... 4 .\ 

\ -, 
In her uns study, Schreibman comp.,a,red 'two prompting ". 

-" J. ...... ! 

\ .... \. . 
..' .. 

, , 

-----------*~_LJ~------~---- {-~ 

, .. 
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proced.u;res used to teach auditory and visual discriminations 
- . , t 

to _autistic chi1.drel). The first,method used an added cue -

or "extra-stimulus" prompt- ,to~ aid in 

discriminations, thus requi ring , ~~) learner 

" both prompt and training stimulu,p. The 

teàching the 

to attend to 

second method 

involved \ a 
" 

"within-stimulus" prompt consisting of an 
\ 

exaggeration of the relevànt componen:t of J:he training 

stimuli. The -results demon'strated tha~ 0ithi~·-·st:\m~1.·us· ~ 
model effectively ta~ght the disctiminations while the 

extra-stimu~us mo~l did not. Rincover .. "s (1978) f~ndings 

cOIlE i'rmed those of , Schtelbman '(1975) regarding the 'J 

of " the over t:~t'-.~'·: 
, . -

task. 

wi thi n-st imulus supet:.ior i ty model 

ektra-st.imulus model in learn+ng a discrimination 

Rincover expanded upon Schreibman's work by demonstratirtg' 

the.importanc~ of choosing a within-sëimulus prompt that is 

disti~cti~e ta' thè 'correct' stimulus (S+). 
,~ 

:The 'correct 1 . 
" 

A \ . , , 
stimulus may be t~9ught of as thàt to which the researcher 

" ... ." 
'r wants the subject" to' atte'nd . Further res~arch (Schreibman & 

f ... J, 
• • r 

Charlop" .1981) examined wit'hin":stimulus prompt fading that 
t'" ,.. l' ". ~ f .. ',', J , 

manipuiated the rele'vant' cOI~ponent of the disèrimination. 
, ;, 

In one , condi,tion the. - relevant component 
1 J ),. 

of the 1 1 correct 1 

(S+) ',stimulus "~as faded in while the ~'inèorrect' ,.(5-). 

stimu+us was held cons,ta,nt. 
i <, 

In the second condition the 

-relevant component of the S- training stimulus was faded, in 

while -the s+ training ~timûl.u,~, w,{ïs ~eJa constant. 'l'hough 
~ ~ ~,~,~~; , ~ ~ . • 

, both"' within-'stiinulus p~qmptiIl9 - procedures were effed:ivel 

"-. ~eve~ ~/ei9ht' ch~ld,re~ learned the discr~mination mo~,e
quicki'ly and with fewer errors when the relevant' component of .' 

" 

, ':' r • , 
" , 1 li 

" , 
~ »4SZ ,'. 

• , l -

, 
! 
1 

! i 

1 ,. 
., , 
1 

1 
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the s+ was faded in, the S- training stimulus being he,lq 
, 

f 

constant. Thé authors related these .-/findings t,o t'h,e 
, ~ 

, . 
literat~'r_e on stimulus rt0velty. . 

A stu_dy by Nelson et al. 11.980) compéit-ed a colour .coded: , , ,. ~ , 

'extra prompt 1 procedure to a procedure in which no prompts , 
1 ' '" ....... \ ... ' 

were employed' in teaching autistic children ,to lace shoes~ " 
// 

, 
The authors observed that subjects taught with the colour 

coded extra-stimulus prompts had' significant difficulty 

transferring thelr skills to a naturalistic, non colour 

coded condition. 

While the aforementioned studies have attempted to work 

around the problem of stimulus overselectivity by émploying 

withrn-stimulus~ prompts, another avenue of research has 

trie~ to teach autistic learners to respond on t;,~e basis of 

multiple cues: . Findin~s by Sehrover 
-

and Newsom (l~76) 

- 1. 

indicated that through overtraining an already learned 

discrimination, the number of cu~a to which autistic 

children responded eould be increased. Schreibman~ et al. 
/ 

(1977) lent further support ~o 'the suggestion that stimulus 
- 1 

overselectivity is modifiable. ';t'hese researchers found -
over~rainiIlg .on its own.. not suffic~ent to decrease . -
overselectivt ty, 

-1 however, , proi6nged _ interspersal -" of 

unreinforced trials with component eues 'among reinforced 

" tr-iais (with. the st'ïmulus compl~x) ~~inatéd ovejrselective 

responding in 13 of 16 autistic' subject . 
. , 

Koegel et al. (1979) examined the,effect of schedule of , 
reinforcement on overselective responding. Their results 

indicated that a partial schedule of reinfotcement coupled 

>J4~ 
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, 
with overtraining resulted in sub,tantially decreased 

, overselectivi ty. Overtraining was not'found ta be effective 

if a continuous schedule of reinforcement was us~d. 

In surnrnary several observations 
( 

can be made. A 

cOI16iderab~e '.number of studies (~rankel et al., 1984; 

Gersten, 1983; Kolko et al., 1980; Lovaas / et al., 1971; 

Schover & Newsom, 1976; Schreibman & Lovaas, -1973) have 

noted that mentally retarded, autistic learners come under 
// 

the control of an extremely restricted range of stimuli. 

This phepomena, termed stimulus overselectivi~y, has been 

"-. -

observed under a wide va~iety of stimulus cond\tions and has J 
been seen to effect most autistic learners as weIl as sorne 

" ' 

mentally handicapped (Gersten, ,1983; Wilhelm & Lovaas, 1976) 

and learning disabled individuals (Bailey, 1981). This 

/ phenomena has also been seen in young normal 'children 

(Eisas, 1968). 

Presently, any role of overselectivity in ~he etiology 

of the autistic syndrome is unknown. Nonetheless most of 

the~e children respond to their environment in a highly 

restricted fashion thus negatively effecting their 
, ., 

dèvelopment i·n Many behavioural, social and cogni t ive areas. 

Receiving considerable. attention is the autistic 
~ -

child's inability ta effectively utilize t radi tional 

proapting and prompt fading techniqùes (extra-st'imulus 

prompts). " Resultantly, investigators have focused ~pon 
, 

pro~ting techniques making fewe~ .attentional demands of ~he 

learner (within-stimulus prompts, distinctive feature fading 
,. 

pi6Cedures) (M~sk & Bucher, 1984; Rincover, 1978; 
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Schreibman,,, 1975; Schrei"'bman & Charlop, 1981) and upon 

broadening the attention ofJautistic. learners (Koegel et 

al., 1979; Schover & Newsom, 1976;' Schreibman et al., 1977). 

Resea~h into the wlihin-stimulus prompt model and into , , 

methoJ~logies designed to broaden attention suggest ~hat' 

overselective responding rnaybe circumvented or reduced, 

thus en~~iing children to respond~ ta their environment in a· , , 
; 

m6re normal' fashion" 

a substantial literature concernin9 the play 
, ù 

behaviours of autistic "learners. Studies have, for the Most 

part, dealt with a) the prevelance of self-stimulatory, 

nonfunctional o behaviour 1974; 
Ci 

Strain & (Koegel et al., 

Cooke, 1976: Watters & Wood, 1983; Win~r Gould, ~eates & 

Brierley, 1977); b) t~ solitary, asocial nature of the play 
.. ' 

(Black, Freeman & Montgomery, 1975; Ritvo~ 1976; Strain & 

Cooke, 1976);~)' the absence of syinbôlic play (Riquet, 

" "Taylor, Benaroya & Klein, 1?81; Ungerer & Sigman, 1981; Wing 

et al., 1977) and d) toy play characterized 
1 

by 'repetitive 

inappropriate actions with familiar obj'ects (Black et al., 

01975; Ferrera & Hill, 1980; Koegel et al,.; 1974; ,Til,ton & 

Ottinger, 1964). These major def iciencies· in play behaviour 

are 'viewed 1 as' obstacles in'" the development of social 

relationships (Black et al., ~975; Strain & Cooke, 1976), 

appropriate object use (Koegel et al., 1974; Ti1ton & 

O\::tinger, 1964),. ioti va t ion (Ferrara & Hill, 1:980) , 

réàeational and groÎ~ motor abilities (Hawkips,- 1982; Morin 

" 

.. > 

" 1 
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& Reid, 1985) and language 
J • 

comprehension (Ungerer & Sigman, 

1981) • 

Rec~nt investigations have èxaminéd strategies 'ta' 
, 

. 'imprQve the quality and quantity of 'toy ];>lay and social play _ 
. J. - " 

in autistlc cbildren. Manipulation of the play environment 

~as been su-ggested by a nutnber of x:es~earch~rs (Black et al., 
) i 

1975; Ferrara & Hill, 1980; Strain & Cooke, - 1976; Watters & 

Wo.Od, 1983) • In the' Black et al. study (~9~~) four 

differènt envirorunents were eXÇimined aS. ~o 'ttteir .ef1;ect on 

th~ unstrl;l.çtured play beh~vi.our of, autistlc students: 'a) a 
, . 

stark, bare ené~osure; b) a small room equipped with large 

~ody ,image apparatus a'nd tunnels designed t~ facilitate 
.1 

movement; c} a playt,oom ha~ing a large number of. age 

appropriate toys; aIl;~ d) an outdoor playdeck havihg swings, ~::: 
~ ~ 

s1ides and a jupgl:-e---qYm. The authors noted fin~in9s ~rom·~ 
_... u-. 

their observations of five autistic children. Sorne subjects 
~~ ~ 

engaged in repetitive self-stimulatot'y play' regardless of~-

environment. Within a confined spac~ free of,_obj~cts- (area .. ," \ 

a) subjects frequently engaged 
- ~ 

in solitary~ répitiël-ve 
! / -

behaviour. In environments with multiple abjects, SUbj~S: 

related most often to the objects and r"'arely t~ peer • 
r 

Object play was frequently negative', repeti tive and obse ved 

to be ai: a manipulative level. Symbolic pla?" was not 

observed. Most interactions (both positive ,and negative) 
1 

occurred-within confined spaces (environments a & h) and in 
• J ..J 

a confined space designed 

(environment b) the children 

involved in gros&. motor play.' 

ta facilitat~ movement 
'l, 

• 
imitated, moderèCf'" and were 

The results of - the .rrara -.. 
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'. . "; and Hill; stü'dY ·('l.980) aitfo indic~ted tlttt tte social play Ci.~~ / '_ 

." p ~~ 4, ~ ",~ ' .. ; -!.-r .. ••• ,,;._ ~..::. S' ,-"''' $ :;:~' ~. 

r _ autr;ti;; ·"i,ridiv~Iau'~i~ ~~ld be .incrêased in an ;env.ironmèn!:": 
~ ~ ;" ~~ .. ~: - ... : 1· r :;~ ... -.1 ".. .. Jo. ... 

to.at .' wa$ î?~dfct:;.~b'..l~" artd.~ h'lghl~" str.uctured-. Pi: somewhat: 
~ .' ~., .,' Il' ~. ~... .. 

~I .... ~~ ..,..,,:;-i" , 
r ·'c<?nfyt?J:ing.. v;fe~~int wad " pr,es~~ted by ~tr~f.n ;ânc;1 ::Co9~e 

• ." '~~ "t"'~ """t'- _ 01 .r ... , "" .. ~ _ ,0( _!/' ~ , .. ~ • '"" 

.' \". (1'976t 'upçm o~~~rvin<i."';a>u.t';i"~t·i~'.c!til.dren du'rfng
A 

a' ~r~e play' 
"," ~ :.... • 5.- - .- "~;~ ~ .. : .~: ;! .. -;.. .. .. , ? ." , .. 

;'~ :.. ses"sion, .':-tAS ~well,: ~~ i!?t~ng. ':~,~t,1~reased ~ social: lnterac-t,ion-

", : whên pla'y,-: m.at;A};'î.~li r..i:!~~:ir i_ng cOQperé!t::1oX; 'fIere ~t.i~rzed; 'the 
.... ,. _ ~.... .._: ... ~ "*'... "f'" .. r .. • 'V" ..... .. ' ~: .. ,.. • t (. _ ... 

. :- i1,1thor§ - :h~pqthésj:ied ~,-t'bat_ stimulus ."': n,avéJ. ty. '-:may 
, ~. ,.. 1 .r .... - ~~ "':: .,; ".II.' -" • 1'" "'10" op ... ':' ',... ... " ,.' >~' :,:. i~b~eà-$;d:/t~e··"rricid;ncè~ of sdcial èp1ay,:, - .', - ' .. 

1 :t. • ~4 .. " 1 

" have 

..... " 

• f .,- '.. ". , • L 

\ • ....,. ';'.. ... 'r' 

, - - :." . ~ '~-. 'An" investigatioa~ by ,w.atters, .~ alld. Wood - (,1983) ~xamined 
. . ... ~ .... - , 

l t .,-,. 1; .. 1 ..... :.. ._ ~ .~, ;. '" _ .:" ~. .. " .. ...... ~... ~ ... ~ 

~ t~.e rel~~.ive ~ ':i.pc"i.deng,e ,.~f ~ n9ti ... t~n:cj:idna?:, selt-.,s.timulatory 
.'" 1 ",. • .1.,. .. _. _ ,,' y'..,,' _ • ," :..: ..., ~ ~ ..." 

... ~, l?~l1.av.io ... t.lî, ,whe~ ;.~~ti9.tic stu~e!1t..s '·ïnté.r,acted '; indlviqually 
," •• ' ,. ,T~: ..... .. _~ . ,,_.... ~ or ,'" .'..,., :, ;;;. " ~... "" ~ \' ;. ~... f 

... " wH:h, ',a) soft;',-'(stuft~d), :t9Ys'~' b,j harc~ toyS (e.'g:.,1 pl~s,tiè·. 
'- 1 .. 1 1-' ~.. • r. .. .:.. ... ~,J ..... • ",. • " , ; ~ • / 

:,~ \ .' ";,~',,vbloè'k's');' ap,d cr w6~el~d ;t~.g~ <~The, ~-â.ùthol·s'o fo~nd the':U,s~' ~f 
.. ',~~'."~.~' .:~II:·:'~" '''l'~'' r ... : .. 0/" .. ;'~~ .~ ..... ;;,";~~ ,ç4' ~ ;.,,~" .... ,' .,"'., ... t ' •• ~/ .. ~ ,. t" 

-':: - ,:' " .' 'so'~t . ~o'ys.. Fesul,ted ,~~ 'Ç~)l1~-~d'e~~bly'- ~~te," inap;ptopr,1ate pl'-Y·, 

" " '~ ~ __ ~ ,>' ,'" . ~~-h~~l~lfi.· an~; ~/~h·~>lè~e:l~.; ~:f>~~.lf~~,t,t~u~~·t:ion as, ~om~~~~à:~ h~J 'f~ : 1, 

.. . ,- t', ::.: ' .tW~ :no'n~o'~t! {ha~~ ~a~~ W~~~~d~ -:~9Y~·.0~heir tin'di'n"~s -f:n~.c19·~s~t ~J ~,~ . 
.: • 1'" <.... . ~ \ '.... .. "" ..... .... ..1" .. ;" ~ .... ~ ... : . 

" :: - .. à.~ ielativ~ly.~,·~ !!!asy,_~ ·_way-'.~ "to reduce ~Jlappropr iate 
.. :~; •• : ~ \ ,..., ~ .... 1'~ ~ ~.'... 'l.... ..;-: : ... ~ .... -~ ... : <1 r... ~ , 

. ~elf':'stimulat6li-y ,pe'ha'V.io'u*' wn.:ifè ttnga9~n.9· in rree -play. 
..... .....;.. .; '1"_, ;" .. ......;, ;, . , "\...... 1" .' .. 

. ·c. T~ importancè : ~l'~- Çfd'i~i~9'" ,~~'lf:-stimulatQry be:?avi.o~t 

. 
A' 

r -.".., 

"", ~ .. ~";. has {ire,dY been Çll:'l~déd" ~~\ ~~.~~_ ~~terfer'~n6~: 'in ~pprGPr,iât'e, . 
, ", '. ~ ~ '~, ...... ~.".... ," ~v .. '" , [I.r .. ";"I! 

," .." ., _....:"'... ; :~.. .. ~ \ .... .: 

.... 
" ,-

.' " 

~, :., toy pla,Y and socia~.y~ay' ~havin~ bee:!l care~qlly' dOCllmented 
:- ... ~... :~ , ~ ............. \ 

(Black et al.,. 1.975;' Koeg;:iK e~. ah, 1974'; Watters . & Wood, 
.,.. '» oC. ...~ ... 

:.19Sj; WiJ;lg e'f ~.l:.~ 197;7)~".{ ,:in ad4ition to manipulation of 
... .... " ~I ~ .. ~ .., ,II ~_ ,l 

'" .. , ~ • ri" .... , ~... fJ 

~ ~the, . edvi,ronme·nt résearchers 'have 't-I;' ied" to~, increase 
,~ • ~p'! v ~~ .. '" • ':\..._~--:...- .. ",.,_.., 

... ..... t· ". '. ,\ .. "'" , -! .. -'". -~ .. 
~ '~. approp'r iàte ,play by ~irestly suppr,essing :self-!?timulat:ft5n in 

.. l 4 .J _ .. • I! 1 • ..:.. " ~, "" • 

~ 

, .. 

, -:': àutistic children:.. Ko~ .. gel- et al~. (;t9;4) .?b$~rye9-? .t;.hat "~ 
fi'- • \ ' :; ." w~! - 1 ~~ .1' ..,.. ... .......... ..". • • • j ~. • .. 41'. 

'j alt.hough high leVelS;~! S~i~7'9timuratory ::!,èhavi~ui· a~a· ~~w .' 

1 ~ 

.~ 

. ' 

'4 

.~ 

,. 
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levels of spontaneous play were present in a 
1 

condition, / spontaneous ~ppropriate play 
~ , ~ 
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base1ine 

î~creas~d 
subs'tantially when se1f-stimùilation. was ,suppre!;lsed. ," 

2.8 Motor Performance 
V.l " " : 

recent irivestfrations examining 

\'!' . 

Though there ,have been 

the motor characteristics and 
~ ! .... ~'.":: 

,motor ~evelopmen!: o~ autist~c : 
1 p "'t t! ' . .' . 

children (:Kraft, 1983; Mor'1.n 
. . , 

& Reid~ _?!985; Mosher,,, .J.981; 
t .: 

Reid et al., 1983; ~eid & M<;>rin, 198,1) the literature is 
, . 

~... ~ .~~o( J..! 

characterized by a "dearttl" d~ lnformç.'tion. _ Ear1y writings 
.... " ...." 1 -

l' ... ~ , .~ .. '. ',' 

(Kanner, 1943) sug.gested,' thàt J tnotor development and 
l'~ , ,. ~ ~ ~:: .'.... • .~....; t.. pp , .... 

toordination'/'were npr.tma1. for " au~istic·,chi.ldren. Kanner' s 

clinical obse~vations 'were suppôrt~q,' ,: by' ~ther 
'" f ~".. . " 

(A1d'erton, 1966; 'Rim1and, '(19'~4; "Wing, 1966) ~ 
! 

researchers 

More "cecent . ' , 

inve~t.i:-gat~on~ ~ (H~wkins, 1982; 'Morin & Reid, 1985; Reid et 
. ' 

, 

al ~, 1983; Sin91et(l)~, .197'4) thave questioned the idea 
"; ; '..r (p' '1 

of 
' ~ '. . . . \~~ , 

normal, mbtor developmeht ln, -autlstl.C Indl. vldua1s,. 
r 

'Ornitz, Guthriè &,. Fa'r1ey (1977) n6ted that autistit: 

çhi.l~ren were appr~ciably slower than. the'if nbnhandicapped 
" , 

counterparts. in achieving motor mil~stones"( holding head 

erect, sitting without support, etc.) :within the fi1;st yea;r. 

ThesÉ! results' were based ~argely on par-ental reports. 

DeMyer (1976) ~compared àutistic 1earners wibh educable 

mentally retarded individua1s on a variety of motor tasks. 

The autistic' subjects were divided intq three groups , . ' .. 
1 ~ 

l~ 'dependant upon functiohal level. (base? on language 

profici~nFY and", lQ). Tasks in the stud.y included b~ll play, 

skipping.l runn~ng, stair cl~lJlbing/descending, jumpinC1 and u 

.> 
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~ hopping. Results suggested that the autistic 1earners were 

'similar to. the retarded subjects on most skil1s, the 
. 

exception 
-'1 

be'ing baIl play at which the retarded were 
\ 

superior. The authors noted that autistic 1earners were 

particularly weak in skills invo1ving object manipulation 

(e.g: baIl play). 

As the mentally retarded generally demonstrate gross 

motor deficits (Rarick,~ Dobbins & Broadhead, 1976) it wou1d 
" 

appear that . the autistic learners in DeMyer's study were 
< 

inferior to intel'lectua11y nonhandicapped 

individuals as,(we1l. Geddes (1977) study of two young, low 

functioning autistic twins lends- support to the DeMyer, 

" conclusions. Singleton (1974) aoecdotally observed 
. 

in~onsistancy across skills, diminished motivation, -sorne 

hig~ly deve10ped spI inter ski1ls and a genera11y poor "body. 

image" with autist'ic subjécts. 

A1though the appropriateness of a genera1 description 

of the syndrome of autism has been questioned (Re+9 & Morin, 
,1 , 

1981; Wing, 1976) recent'~;': research indicates a generally 
\ -, 

depressed level of motor functio,ning in J -autistic learners· 

when compared to the normal population (Morin, 1982; Reid et 

al., 1983) 

Reid et al. (l:~83) recently exallHned the motor 

performance of a younger (x=10.2 years) and q1der (x=16.6) 

group of autistic individuals on a battery of tests adapted 

from the Bruininks-Oseretsky Test of Motor Proficiency 

(1978) 'and Rarick, Dobbins, Broadhead's (1976) motor tests 

designed for the menta11y retarded. Quantitative motor 
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perfotmance items included, baIl eatching~ target throwing, 

l , _ 

'standing, long jump, vertical jump, mat" erawl and a scramble 

rune 
, 

Of these measur~s, were obtained quall tat ive seore's 
\ 

for the followillg items:' catching, stal1ding long jump and 

target throw. Anthropometrie' iilnd physical ~ït~ess measures 
l ' 

ver.e also taken (height, . weight, ~ercent body fat, 
" 1 

flexibility and abdominal strength) • ,Quantitative . : . 
"performance on the test items was com~ared to that of 

educably mentally retarded and nonhàndieapped peers. 

Generally the authors found large defici ts in motor 

performance with the autistic subjects. 

. 
As weIl, the -

1 

autistic 9rou~s scored poo~Yy on- the physical fieness 

measures. Though there were considerable iriter-individual 

differences, tbe authors observed generaily depressed motor 
, 

functioning across autistic subjects vith little'improvement 

due to increased age. ~ Aneedotal comment;s. suggested the 

subjeets appeared frequent1y to be unmotivated, a finding 

echoed e1sewhere in the 1i~ratu~e (Egel, 1980; Koege1 et 
'v 

al., 1980; Margolies, 1977). 

As the Reid et al. investigatidn utilized a sample of 

autistic 'individuals evideneing mental ret~rdation, the 

relative effect of 'àutism' and mental retardatièn on motor 
~ 

performance remained unknown. In order to investigate more 

closely the effects of aut;ism on motor performance a 

relat~v~ly high ~unctioning (mean IQ=66) group of male 

adolescent autistic studenfs was compared on a var iety of 

.otor tasks to a group of functiona1ly retarded sub,jects 

aatched closely on age and IQ (Morin & Reid, 1985). Ski11s 

\ ' 
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were assessed quantïtati vely and quali tati~ely by' means; 'of a 

1 1,1 '\ "" 1 , 

fOI:mal -test " s'ttuation and qualltati;ély in' :a guid~d : plày , .. , 
f' • 

env..ironme'nt. ' The motor" tas~s '.selected included 
" ' 

dyriamic 
" 

, . 
balance, catéhin~, throwing af a target, standi:ng long jump . 

.' 

'. and running. The authors hoted that diffferen'ces' in motor . 
, ,~ ~ 

, . ~ 

performance b~tween groups' were task' specif~è. The a~t'istic 
.. \.' 

~ubjects were quali tatively supet-ior to" the f.unc~ionaily . 
ret~rded group on balancfi! j.~ems, 'ho~,~ver were :inf~rior" 

qualitative1y onrthE;~overhand throw, standing 'long jump; a'nd 

running tasks and. d~nstrated ~ el:mentary p'at~erns of 

movement in aIl areas. The two groups showed simi1ar sk~ll 

'levels on Ule ca-tching ~tem. The"autistic subjects were_ not 
\ 

int~rior to,their matched peers quantitati~ely. The authors 

" ' 

". 

""" 

hypothesized " . that more complex motor tasks migh/~ have '.' 

further differentiated ~Qe two groups given the autistic 

subjects immature movement patterns. The autnors concluded 

that higher functioning autistic 1earners are capable of 
': 

purposefu1 goal directed motor performance. ~\ 
" ~ ~ ~ \ 

The results of .recent, st~dies ~----m6; Morin & 

----------- . Reid, '1985; Reid.et a~ an~ c1inical observations 

(<)rnitz et al., 1977; Singleton, 1974) s,uggest def.iciencies 

,across ~nYI area.s of motor perfo,rmance parti'cularly among 

, lower functioning chi1dren. Many qu~stiQns however remain 
, 

-" unanswered.. For example', is poor pe'rformance primarily a 

, .' 

, 
function of physi,cal ability or 1ack of motivation? Are 

thère is01ated areas of particularly high or 10w 

function~,ng? ", Is motor performance re1ated to functional 

levels of autism? Of particular importance is the extent to 

" 

----------. _. ~ ;4 P4$ < 
" 

, . " 

,. 

. '" 

-, \ 

/ 



i • 
l 

_.-,';: ...... w,~_~ ...... ~ .. ____ ._~ ___ "" ...... ".--...~...--__ ",~~~--""I~ ___ -.--_ Î __ 
"" ~ '";- "'h ....... -

, . 

\ 

.' , " 
, , 

: ' 
, , ' 

" 
J, 

.' which 'physical education can amelioratè . motor deflciencies ' . 
............... ! ", - ... ! 

and the deliniatioQ of effective strategies. As a startt~g 
" . poin~ for' Brogr~m ,strategies, are Many. of the:, findings 

discussed earlier regc~u;ding teaching in a classroom s'ettilog. 

It woulq appear that they apply with equal merif to the 
, 

gymnasium~ Of inter est would be investigations examining 

the following areas as they ef fect moto'r' sk.i}.l acquisi t.ion! 

a) the effects of normal peer models; b) the establishment 

of functional response-reinforcer relationships; c) a 

comparison of a continuous, versus intermittent schedule of 

reinfo~cement; d) the effect of ,multiple teachers and 

- ~nvir,onments on motor skill gener,liiation, e) a ~ompar~son 
, 

'of instructors triüned in beh9viour modification techniques 

versus those not trained; f) a comparison of the 'effects of 
: 

a one ta one teaching ënvironment contrasted with a group 

teaching situation; g) the effect of novel stimuli on 

maintenance ot attention during instruction; h) the ... 

suppréss ion of self-s'timul,at ion and i) a ~ompar ison of .a 

within-stimulus versus extrà-.stimulus prompt model of 

instruct ion. 

\ 

There has been little examination of physical activity .. 

programs wlth autistic persans even though programs for 

mentally handicapped learners have been , extensively 

developed (e.g. -the PREP Play program (Watkinson & Wall, 

1979), the l Can Progiam (Wessel, 1975), Prèje~t Aétive 

\ (Vodola, 1976». programs designed to teach the mentally 

retarded generally employ a thorough analysis ,of the 

learners' entry skills and analysis of compan,en ts of the 

_MS .. - ---,-----
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task, cri terio~' refeIfenced testing ~ appropr'iate mèdificat ion 

' .. 
of the learning~ environment and ~a careful - breakdown of 

" .. " , " 

teacher behaviours -specifie . . (including promptinÇl 
, . 

ptocedures) . To date a prime çomponent of motor programs 
, . 
found ~ffective in teaèhing the menta~ly retarded has been, 

... « ~t .. \ .. 

:' carefully structured extra-stimulus prompts (Watkinson & 

Wall, 1979). 

In light of the consider~Qle body of literature 
, ' 

sug~~sting the inefficient and 'frequently eounterproductive 

use of traditional extra-~t:imulus in prompts, their use , , 

,~teaching motor ski Ils to, autistic children must be 
. . 

~questioned. Indèed the purpose bf the present ihvestigatio~ 

: was to compare the effecti,Veness of an ' instructional model 
, 

utilizing traditional 'extra-stimulus prompt,s with a model 

utilizing within-stimulus, prompts. in teaching autistiè, 

learner~ a' motor task. The 'latter approach has been,_ 

effectively used 

tâsks' . 

to teach autistic cqildren discrimination 

" ,1 

" 

\ ' 

2.9 Summary 1 
; 

Though th~re has Qeen considerabl~ confusion regar~in9 

,the nature of the \ autistic syndrome, 'teceni resear~h has 

started to offer objective data baseù on b~haviour.al 

criteria (Ritvo and Freeman, 1978)~ , Thou9~ the etiology of 

tpe disorder remains unknown, recent research suggests some 
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psychosoéial e'nvironment~i explanatio'n of" the" disorder. 
- -1 

'0 ~ith respect· to èducationa1'~ ïntervent}ion, rece(tt 
,. rI .. " 

finqings point ,to structured • settings employrhg bèhaviour 
.::. . . : " ~ ; 

• ,management- techniques'" as ,most beneficial to ~utistj.c 
1 • • i' y ~"...t...,: ft 

'learners, (Bartak & Rutte'r, i973; Dunlap et al., 1919; Koe.ge1 
" \ \ . 

1980) • 1980; Newsom, 
. , 

Involvement of p~r~nts and et al., 
~ . 

caregivers in théir children's -education appeari i~pera~ive 
J \ " - • " J _ 

-for' Optimal' re?'ul ts 
\ 

(Bartak & 'Rutter, 1973;! .Dunlap et al., 

" .' . 

:1 .: -:~ 

1919; Ke11ey &' 'Samuels, 1977; Koege1 et al:, 1982; Lovaas et . . 
al., 1973; Wal'e, 1978). 

~Major obstacles to behavio~r~l and cognitive 3rowth 
v). , 

include a). 

Imitationa1. 

inability to, generalize gains, 

skills; c) self-stimulation, 

motivation and e) stimulus 
f 

\ 

ovet-selectivity., Over the last 
-

fift~.en years, a -cori~iderable -number of 'prog~a,rns designed -to 
.. ' '1 

combat 'the' aforementi.oned probl~rns havé been deveiop~d. . . 
.: The play behaviour of autis~ic ~ chi.l'dren has been . ' 

character ized by a) self-st'imul~tory behavi:our, - ... . ~" 
br asoci.àl 

, ~ 

sçlitary aç~ivit,,' ~) an 'absence of ~ymbolic pl~y and'd) 
" '. l' , • • r 

inappropr ià t::"e manipula·tions of fainiliar objects. _ 
-

Deficie~cies in these areas are seen to ~ negatively eFt~ct 

developrneri-t 
Ir - \-

, - t 

and cognitive 'areas. , in a var iéty of so'cial 
, 

Methods to improve social .a'hd object play have 0 included the . : 

manipu~atibn of the p+ay e~vironrnent 
, 

,< Black et al., 1975;-
, 

Ferrara"& Hill, 1980; Stra'in & Cdoke~ ,1976: Watters' & Wood~ ~ 
': .' 1 • • ~ ~,r t:/ • 

. 1983), ~uppress,ior\ cf self-sl: irnulatory . behavioui. (Koegel et 
, " 

al.,' 1~7,4) a,nd the' di rec't , teaching of requisi te . and . 

pre-requisite 'play 
, " 

~kil.l;s· (Lo~aas et al., 

: 
/ 

1 
1 

1973; Strain & 
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Weizerink, 1975): 

- --- ~ 

" ',. - : 

, . 

In thé domain 
." ~, 1 ~\ 

of m?tor development '. past , research has , 

bee'n sparse an.d contradicto~y (Reid & Morin,' 111): .. 
Kowever, recent investigations have suggested considerable' 

, , 1 

"de,ficits in motor skills (Reid et al., 1983). An analysis 
,} , 

, 
techniques to teach autistic' learners gross 

motor skills is an immediate pr ior.i ty. 

Stimùlus overs'electivity has presented .a parti'cularly 

difficult obs;.tac~e to learning for autistic ch1ldren in such . 
diverse areas as communication ( Reynolds et al. , .J.974 ) " 

observational learning (Ross, 1976 ; Varni et al. , 1979) " 

socialii"ation (Schreibman & Lovaas, 1973) , gen~rali'Zation 

and maintenance of gains (Lovaas et al., 1979; .Rincover & . .. ........ 

Roegel, 1975) and the'appropriate use of . .' 
, 

prompts (~oegel & 

Rincover, 1977; Koegel & Schreibman, 1977; Rincove,r, 1978; 

Schreibman, 1975; Schre~bman iii Cha~,10p, 1981) • As' 
, 

Many, 

different . learning situations involve prompts (Loy.aa,s. ,et 

al., ~979; Rincover, 1978) their effective use ls viewed as 

imperative·. As mentioned previously, auti~tic students, 
;, 

: nèeding the assistance prompting affords, appear not able, ta 

benefit from traditional (extra-stimulus) prompting and .. 

~pcompt fading procedures. It is postulated, therefore, that 

programs designed to teach motar skills to rnentally 
,< j 

• 
ha~dicapped learners (e.g. The PREP Play program, Watkinson 

& Wall, 1979; l CAN, Wessel, 1976) ['rnay be ineffective 

Decaus~ of their exten~ive use of extra-stimulus prompts. 

The wark ~y Schreibman (1975), Schreibman & Charlop (1981) 

and Rincover (1978) in developing prompting and prompt 
• < 
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fading procedures with more lenient attentional requirements 

(within-stimulus prompts) point to a methodology that may be 

effective in teaching motor skills ,to autistic learners. 

Thus there appears to be a need for 'further study into 

prompting procedures that are effective in teaching autistic 

learners motor skills. The present study addresses this 

issue by comparing the efficacy of a gross motor program 

utilizing extra-stimulus prompting with a program designed 

to avoid the, overselectivity problem by employing 

within-stimulus prompts. 
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'\ . ,CHAPTER III 

ME'llHODOLOGY 

The purpose of this investigation was to compare the 

efficacy of a gross motor program utilizing extensive 

extra-stimulus prompting with a program designed to avoid 

• the overselectivity phenomena by employing within-stimulus 

prompts. This chapter is subdivided into the following 

s-ections: (3.1) Subject Selection, (3.2) Models of 

Instruction, (3.3) Control of Extraneous Variables, (3.4) 

Design, (3.5) Procedures, (3.6) Training of Observers, (3.7) 

Pilot Study, (3.8) Statistical Treatment. 

3.1 Subject Selection 

the subjects were Si, 

the ages of seven and ten~ 

of considerable importance f 

al., 1979; Rutter, 1978).1 

hindered the interpretatibn 

male autistic children between 

Accurate diagnosis of autism is 

(Freeman et al., 1981; Lovaas et 

Unclear diagnostic criteria have 

of results in past research with 

this population. In order to ensure an accurate diagnosis 

of autism, each subject was diàgnosed as autistic by two 

psychologists not associated with this study, based \ on 

criteria outlined by the National Association for Autistic 

Children (Ritvo & Freeman, 1978). 

It has been hypothesized by numerous researchers 

(Lovaas et al., 19,71; Schover & Newsom, 1976; Schreibman & 

Charlop, 1981; Varni et al., 1979; Wilhélm & ~ovaas, 1976) 

that overselectivity is a prominent characteristic of the 

.. ' 
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majority 

sU9gested 

of autistic .children. It has been further 

that as intelligence quotient decreases, 

overselect i v~ ty increases (Wilhelm & Lovaas, 1976). ' Schover 

and Newsom (1976) have noted that younger children evidence 

a higher~degr~e of overselectivity than older,children. For 

these reasons the sub~ects s~lected for the study were young 

(7-10) and,had a conc' rrent diagnosis of mental retardation 

at the trainable lev In four cases mental retardation 

was deterrnined by reference to recently administered 

standardized tests. the remaining two cases in which no 

standardized nce tests were administered, mental 

retardation was confirmed through interviews with the 

subjects' classroom tea 

as well as previous 

and the attending psychologist, 

" pr~sent in the subjects' 

psychological and educational files. • 
As the ability to a curat~ly comprehend the demands of 

the was of paramount importance, 

care was taken to a receptive language !evel 

sufficient to understan the bowling ta·sk. Leve! of., 

receptive rtained through: a) discussions'~ 

with the teacher, b) field observation 

of subjects pr ior ·to implementation and c) correct 

response ta pre-test lnstr ction, that is, "Pick up the 

bowling baIl and roll iJ towards the pin." 
\ 
\ 

AlI subjects were enrolled in special education schools 
\ 

in Montreal but lived at\ home. The schools were designed 
\ 

either for the developmentallY disabled or autistic learner. 

Physical education or recr ation programs were provided two 

1 

1 

1 , 
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or three times weekly on a half hour basis. None of the 

subjects showed any physiolo~ical, orthopedie or ocular 

impairments which could have effected performance. Though 
" 

po subject took Medication which effected performance, aIl 

Medication was carefully noted. 

3.1.1 Autistic Subjects Profile 

Subject ~: Age at time of testing: 10 years. Medication: 

none. This subject had attended a ,schaol fo( 

" deve10pmentally delayed and/or autistic students for seven 

years. He was observed to be'functioning at the trainab1e 

mental1y retarded leve1 on the basis of inter~iews with 

classroom teachers and attendirig psycho1ogists as weIl as 
" 

psychological and educational files. specifié autistic like 

behaviaur5 (Ritva & Freeman, 1978) manifested by subject one 

included: a) a lack of interest in social iriteractions with, 

peers; b) inappropriate manipulations of objects; c) extreme 

var'iability of mood; d) lack of age appropriate speech 

(delayed echolalia; reversaI of pranouns, fIat intonation); 

e) self-stimula~ion (rocking, hand flapping) ; f) 

self-injurious behaviour (sl~pping of the side of the he ad 

when distraught); g) aggression towards others (kicking, 

hitting); h) a lack of appropriate social play anq .toy play. 

Subject ,two: Age at time of testing: 10 years •. 'Medication: , 

none. This subject had been attending' a school for 

developmentally delayed and/or autistic students for fi~e 

. 
,years. Specifie autistic like characteristics included: a) 

a lack of appropriate social behaviour (e.g. avoidance of 

efe contact, inappropriate touching of staff and peers); b)' 

- , 

\ 

\ 

\ 
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a lack of appropriate object use (mouthing of items)~ c) 

extreme variability of mood; d) inappropriate, out of

context emotional behaviour (extreme tantrums): e) a lack of 

age appropriate speech Jlimited vocabulary) ; e) 

self-stimulation (roéking, finger contortions, biting of 

fingers, mouthing of objects); 0 g) aggression (biting, 

pinching; h) a laçk of appropri~te social and toy play (e.g. 

ignoring of peers, nonfunctional manipulations of toys): i) 

self-injurious behaviour (bitipg of fingers). 

Subject three: Age at ,time of testing: 10 years. 

Medication: Thioridazine: t~n mg., 
\\ 

three times daily. 

Subject three had been'attending schools for developmentally 
" 0 

delayed and/or autistic studen;s for seven years. Results 

from Schopler's c Psyé~Q~ed~cational Profile indicated 

functioning at a three to four year level. Interviews with 

classroom teache'rs corrol:?0rated these resul ts. The presence 

of mental retardation was therefore indicated. Autistic 

characteristlcs included: a) a lack'of appropriate social 

beilaviour (soli tary, highly idiosyn~~atic play, lack of 

interest ln peers);O b) inapprop~iate- object use (mouthing, 

throwing "of items, destr'uction, spinning of objects): c) 

:inappropriate out of contex~ emotional behaviour (laughing, 
. 

giggling, tantrums) ; d) inappropriate fear: e) 

self-stimulation (mouthin~ of abjects, hand flapping, toe

walking, rubbing of hands on own torso, jumping up and down" 

staring into' space, - putting fingers in' front' of his face); 

f) a lack of appropriate speech: g) 'tactile defensiveness; 

h) aggress(on towards others (hitting 'and kicking}.; b 
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inappropriate social and toy play. 

Subject ~: Age at time of te-s.ting: 
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55 

7'years. Medication: 

none. Subject f~d been attendin9 school~ for 

developmentally delaYèd and/or autistic ~tudents for four 
~-------------/ yea~s. MentalJ retardation waj indicàted from results of the 

. , -
Vulpé Assessment Battery and Stanford Binet intelligence , ' 

test as weIl as from interviews with teachers and attending 

psychologists. 
/ 

Autistic characterlstics included: a) a 

f~ack of appropriate social, behaviour (solitary play, 

ignoring of peers, walkinq in immediate environment 
~ 

oblivious to people); b) inappropriate ,object use; cl· 

inappropriate out of context emotional, behaviour 

< " 

(screaming): d) self-stimulation (staring "or gazing, gl~ssy: ,. 

eyed look lasting more than three seconds, clicking noise, 
o .'-~" . ..t . , 

swaying motions); e) a lack of age appropriate sp~ech 

(single word utterances); f) aggression towards others' 

(biting', punching);J 9) inappropriate fear Ce.g. fear of 
" 

sitting on a particular chair); h) inappropriate social and 

toy play. 

SUbject ~: Age at time of te~ting: 8 years. Medication: 

none. This subject had been attending a school for 
! 

developmentally delayed anc;1/or autisti'c students. for four 
, 

~ ~~~ 

years. Results from the Lelter International Perfo-rma~e' 
. 

Scale and Sch~pler's Psycho-educ~tional Profile indicated 

functioning at a mentally retard_ed level (M.'A.: 3-4 'years). 

Autistic features included: a) inappropriate social 

interactions with peers and adults (solitary behaviour); b) 

inappropriate use of objects (destruction of mat~rials, 
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spt.nIjling of toys); c) inappropriate and out of context 
,~, 

em\_t i on.a 1 

re~son; e) 

uttêrances, 

behaviour (crying or laughlng ror no apparent 

a fack of l appropr iate speech (single word 
~-\ 

echolalia); E) self-stimulation (hand clapping, 

hand wringing, hand flapping, dance like movements, playing 

with ~ingers in front of his face; g) aggression towards 

others (pinching); h) inappropriate social and toy play. 

Subject six: Age at time of testing: 10 years. Medication: 

Mellar il, 5 mg., twice daily. Subject six had attended 

sch~ls for developmentally delayed and/or autistic students 

for eight years. Resul ts of the Psycho-educational Profile 

indicated functioning at a mentally retarded lev~l (M. A.: 
" 

2.5). Autistic charactéristics included: .a), a lack of 

appropriate social behaviour with peers and aaults (extreme 
1 

withdrawal); b) a lack of appr,opriate '.obje~t use; c) extreme 

variability in moods (frequent whining episodes); d) no 
co 

expressive speech; e) self-stimulation (preoccupation with 

fiuids, rubbing of ear, thumb sucking, hand flapping, 

tW,irl~ng of body): f) aggression towards others (punching, 

kicking, scratching when fr~.§trated); 
..;} ... 

g) a lack of 

appropriate social and toy play. 

3.2 Models of Instruction 

There were two treatment conditions in this 

investigation: a) an extra-stimuIÜ"s model of bowling 

ins'truction and b) a wit:hin-stimulus model of bowling 

instruction. ~ssentially~ the extra-stimulus model involved 

a signif icant amount of physi~al, visual 

. ., 
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prollpting of the subjects during instruction in addition to 

the task analysi~ of bowling, as outlined in Appendix A. 

The within-stimulus prompt model as. weIl utilized the task 

analysis of bowling but differed substantially in that 

minimal physical, visual and verbal prompting was employed. 

3.2.1 The Extra-Stimulus Model of Instruction 

The extra-stimulus method of instruction was modeled 

after the PREP Play program developed by Watkinson and Wall 

(1979). This instructional approach utilized three major 

intervention techniques: a) a task analysis of the skill to 

be taught; b) a discrete trial format (Koegel et al., 1980) 

and c) a clear1y delineated physical, visual and verbal 

prompt system, referred to as the response prompting 

continuum. Task analysis has been defined in Many ways and 

depends fre.quently upon the orientation of the particu1ar 

author (Reid, 1976). For this investigation, task analysis 

was defined as the sub-dividing of a skill into smaller 

components which are logically sequenced fram easy to more 

diffîcult. The task .analysis of the t~rget bowling skill is 

outlined in Appendix A. The task analysis provides a 

precise descr iption of behaviours required at a particular 

step (subtask) in order :ta progress t.o a more advanced step. 

In developing the task analysis of bowling, the 

fallowing five steps were utilized: 

1) A review of relevant research and 'program 'material, 

familiar ization with sequences of normal child 

devèlopment, observation of skilled performers and 

consultation witil subject matter experts with regard to 

.. _--_._ ..•.. _--------
# .. " ,4 
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the task analyzed. Subject matter experts refers to 

individuals whq a) ·had ~ extensive experience in the 

sport of bowling and b) had worked with mentally 

-handicapped learners. 

2) The terminal. performance objective for each step was 

written in behavioural terms, clearly spec~fying the 

desired performance, the conditions under which it must 

be performed and the c~iterion of adequate performance 

(Mager, 1975). 

3) Sequencing of the subtasks (task analytic steps). 

4) Elimination of unnecessary or redundant, component 

skills . 
. 

5) Addition of further subtasks. 

Steps two, three, four and five were determined with the 
r' 

input of 3 expert~ in the area of autism and motor 
, 

performance. The sequencing and addi tion or deletion of 

various subtasks was carrieà out through the observation of 
, 

autistic children movLng through the task analysis during â 

pilot study. For clarity, the task analysis (Appendix A) 

has been presenfed in tabular forme 

A second distinctive feature of the extra-stimulus 

model of instruction is the utilization of a discrete trial 

format of instruction (Koegèl et al., 1980). This format 

provides control and efficie~cy of learni~g_~ carefully 

ordering the basic elements of the 'learning process. These 
• 

elements include: a) the presentation of instruction, b) an 
f 

optional prompt, c) the child's response, d) the 
~ 

~/-é~sequences administered by the teacher (reinforcement o~ 

---------~---------~11-4,~e!lll*--.-, ___ ,....~-_~ --~- A_~ 
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punishment) and e) a distinct inter-trial interval. 

Th~nstructionr presented as either a command or a 

questiopr ~ust be salient r eas'ily di~criminabler appropriate 

to .the task and presented only when the subject is 

a~tending. In light of~t~ autistic childts difficulty in 
~ 

selecting appropfiat~cues (Ko,gel & Rincover, 19'77; Lovaas 

et al. r 197~ Schreibman, 19.75) and the interference of 

~elf-stimu1atory behavio~r on skil1 acquisition (Koegel et 

al., i974), a tten'tion to th..§! task before instruction was 
"-

'--------regarded as imperative (Koegel et al., 1974; Wing, 1976"). 

with 

The prompt(s), presented subsequent to or concurrent 

""the instruction is employed to ensure correct 

responding on the part of the -learner. Pr.ompts may also be .. ~ 

presented concurrent with the consequences of a particular 

response in order to give specifie information feedback 

concerning the~Jndividual's performance. This presentation 

of prompts wa~ a major component .of the extra-stimulus model 

of instruction and will be detailed extensively in a 

following section o'f" the treatment • 
. ' 
Consequences are considerec;1 important in the 

acquisition of ·specific skills as they determine the 

prbbabi1ity of 'a particular response. occurring again 
...- ----

1975; Koegel et al., 1980). Because 

1IlOtivationa1 characteristics of autistic children are not ' 

weIl understood, ,it is not safe te- assume that traditional 

reinforcers or punishers will be effective. Thus it appears 
, 

that an initial task in teaching these children is to 

cleariy identify those consequt!nces that are functional for 

- -", ---,. .. ~....,,..,.,(l"4t4.I11!1 •• ""ctlO!l ..... i .... i ----- ---------------
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a particular individual. 
, ' 

Consequences must be: a) 

contingent upon the specified behav iour , b) applied 

consistantly, c) applied unambiguously and d) be easily 

discriminable in order to achieve optimal results in the 

teaching of a specifie skill (Koegel et al., 1980). How 

reinforcers were utilized in 'this investigation is outlined 

in the subsequent section dealing with the control of 

extraneous variables (section 3.3). 

The final component of the discrete trial format is the 

intertrial interval, or time period between the consequences 
, 

of one trial and the instruction for the next trial. Though 

a universal opt~mal length for the inter trial interval has 

pot been identified, ,it appears one does exist for each 

individual and is dependent upon the child, the behaviour 

being taught and whether the behaviour i8 in the process of 

being acquired or being maintained (Koegel et al., 1982; 

Koegel et al., 1980). In this investigation the intertrial 

interval was kept ~constant at 20 s~conds for aIl subjects. 

This interval is'consistent with that employed in studies of 

the overselectivity phenomena. 

The discrete trial format has been observed to be 

effective in teaching autistic childre~ a wide range of 

behaviours in a number of different settings (Koegel et al., 

1982; Koegel et al., 1980). It is viewed as particularly 

applicable to a one to one teaching situation, which 

occurred in this investigation. 

The third major intervention t~chnique of the 

extra-stimulus prompt model is referred ta as "the response 

, i fi., UP . ç 

., 

l 
l 

1 



( -

: " 

... " ___ ~ __ ."",,,~~~~~-~~"W"~oW""''1M-I'-r''t~(~~ 

61 

prompting continuum" (Watkinson & Wall, 1979). This 

continuum provides a systematic addition of prompts to the 

environment in order to enhance learning. Prompts have been 

d.efined as stimuli that are added to the learning 

environment to ensure correct responding (Koege1 & Rincover, 

1977) • For the purpose of this study, this type of 

prompting will be referred to as extra-stimulus prompting. 
( 
1 

, 

1 

i These extra-sti~ulus prompts, as previously mentioned 
1 

are employed, at two points within a discrete trial: a) 

during the pre-response phase, , while instruction is being 

given and b) during t~e post-response phase, as consequences 

are being administered. The p're-response prompts are 

hypothesized to provide maximal information regarding the 

correct performance of the task at any given level of the 

task analysis, and thus increase the likelihood of correct 

responding on the part of the learner (Watkinson,~~wall, 

1977). Extra-stimulus prompting during the post-response 

phase 15 believed to provide specifie information feedback 

concerning an individual's performance at any given level of 

the task analysis. Extra-stimulus p~ompting may consist of 

phy~ical, visual or verbal interaction. More than one 

prompt ~ay l,e given èoncurrently. A general outline of the 

three levels of prompting follows(from Watkinson & Wall, 

1979). 

Physical 

Physical prompts include those behaviours in which 'the 

teacher directly cO'ntacts the chi Id , s body ~r body parts. 

They May be preceded by a visual prompt and should usually 

,.. $ o;l.f4' 
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be paired with a verbal cue. 

Visual 

Visual prompts are non-contact teaching behaviours that 

focus the child's attention on key features of the skill 
, ' 

under instruction. They, are generally accompanied by verbal 

eues. 

'Verbal 

Verbal prompts are any sounds, words or sentences that 

the teacher uses to obtain a skill response. 

An important aspect of the response prompting continuum 

is the systematip decrease in the amount of assistance given 
... 

the child by the teacher during a discrete trial and over 

trials. This assistance, 'in the form of extra-stimulus 
, 

prompbing in the pre and post-response phases, is gradually 

decreased to the point where the ~ïdividual ls performing 

independently. As the skill level of the student increas~s, 
ther.e is a decrease in the amount of teacher intervenèion, 

via extra-stimulus prompts. This is illustrated in Figure 1 

(Watkinson & Wall! 1979, p. 33). 

PHYSICAL PROMPTS 

VISUAL PROMPTS 

VERBAL PROMPTS 

~ 
HZ 
zc n 
n /:1:1 ::J: 
~ lU .... 
/:I:I/:I:It"'" 
)10 Z t:I 
{/,IC -
/:1:1 /:1:1 en 
(/,IZ 

n 
/:1:1 

Figure 1. 
;) 

Prompt Categor ies 

The response prompting continuum, as utilized in this 

investigation, is composed of the three prompting categorie~ 
) . ----outlined abové', each category being further subdivided into 

" 

\. 
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three levels. This hierarchy of extra-stimulus "'rompts is 
". 

shown in Figure 2 (Watkinson &' Wall, 1979, p. 3S). 

.... 

, 

Physical prompts .. 

Complete Manipulation (CM) 

Manipulative Prompting (HP)' 

Minimal Guidance (MG) 

Visual Prompts 

Complete Skill Demonstration . (D) 

Partial Skill Demonstration C PD)' 

Gestural Prompting 

Verbal Prompts 

Skill eue 

Skill Mand 

Action Cue 

(SC) 

(SM), 

(AC) 

CG) 

Figure 2. Hierarchy of Extra .... Stimulus Promp.ts 

Examples of categories and levels within the response 
• 1 

prompting continuum are found in AppendiX' B. 

In order for the learner to move towards skilled 

performance on the task, teacher intervent ion· is faded. An 
--.:-.:.-

example of fading in the physical prompt category is as 

follows: The instructor moves from swinging the subject' s 

arm completely through the desir~d motion (complete 
-

manipulation) to positioning and swinging the child' s arm 

only\ during the beginning of the action, the child 

completing the motion independently (manipulative 

prompting) . The next step in fading within this prompting 

category would be to ta~ the chi Id , s arm in order to 

\ . 
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encourage him to ,begin the appropriate arm action (minimal, 

guidance) . Generally stated, successive 
\ 

prompts wi thin a· 

given category provlde. a learner 'with less information 

concerning skillful performance of the task, thereby 

encouraging greater independent behaviour. 

- When a child ls functioning consistently at the highes't 

level within a particular category, he/she then moves up to 

the next extra-stimulus prompt .category. In fading prompts 

from one category to another the instructor delays the 

application of the prompt being faded, attempting to elicit 

the response at the next highest level. If a child does not 

respond appropriately at the higher prompt category, the 

teacher will reinstate the lower level prompt. To prepare 

the learner for performance with verbal prompts alone, tnese 

are presented in conjunction with either the physical o~\ 

visual prompt. Using the previous example, the instructbr 

would say ta " the student, "Swing your arm smoothly" as the 

learner is physically moved through the desired motion. 

In addition to delaying assistance at a lower prompt 
~.'\ r~"I 

level, fadin\g is accomplished by decreasing the instructor' s 

proxirnity to the learner. The instructor's proximity to the 

learner is the greatest when employing physical prompts, but 

i~ decreased as the learner moves through the response 

prompting continuum towards independent performance. 

In summary~ movement toward independent skilled 

performance is accomplished in three ways with the response 

prompting continuum: a) the instructor systematically 

reduces assistance by moving through promPF"ing levels that 
..,,~, 



(j'. 

• • 

'f 

1 
i 
i 

1 

1 \ 

J 

~ - ~...,._, ...... _-,......-..----,_. --. .. ....-.-_-....-._ ... _ .... _'< ....... _, 

65 

offer progressively less physical, visual or verbal 

information; b) the instructor gradually decreases proximity 

to the learner, thereby increasing independent performance 

-/ and c) assistance at a given extra-stimulus prompt level ia 
1 

, delayed, giving the learner an opportunity to respond with 

less intervention, therefore more independently. 

Briefly surnrnarizing the extra stimulus model of bowling 

instruction; three main intervention techniques were 
-

employed: a) task analysis of the target skill; b) Z' e of a 

discrete trial format of individualized instruction ahd c) 

use of the response prompting continuum. Trris'/ t eatment 

condition is a ~odification of 

(Watkinson and Wall, 1979) • 

extra-stimulus prompts utilized 

appendices A & B. Definitions 

the 

The 

have 

and 

PREP Play~,: ~ ,~.~~gram 
-.,);. # 

task analysis and 

been outlined in 

illustrations of the 

different extra-stimulus prompts utilized in the bowling 

task have been presented in Appendix C. 
... 

,3.2.2 The Within-Stimulus Model of Instruction 

The second treatment employed in this study was the 

within-stimulus model of bowling · instruction. This mode 1 

emanates from the growing body of literature on stimulus 

overselectivity, which suggest that autistic 1earners 

demonstrate an extremely narrow focus of attention wh en 

presented with a stimulus display (Koegel & Rincover, 1977; 

Lovaas et al., 1971; Schreibman, 1975). It'has been argued 

that this inability to focus on any more than an extremely 

sma11 part of a given environmental display is responsible 

for Many of the severe behavioural deficits manifested by 
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t.hi~ populatio~ (Koegel & Riné ver, 1977; Rincover , Koegel, 

1975: Schreibman & Lovaas, 1 

Overselective attention /' -ia: th 
( , 

implications in the ~~f 
programming for autistic 

yarni et al., 1979). 

to have considerable 

in instructional 

(Koegel & Rincover, 1977; 

Lovaas et al., 1979; Rincover, 197 ; Schreibman, 1975). The 

stimulus" overselectivi ty hypothesis suggests that the 

addition of "extra stimuli" in the form of prompts to a 

learning situation will result in 'impaired learning, as the 
• 

autistic child must attend to multipl,e stimuli - ·~·the 
~ , 'L 

training stimulus (in this investi~tion,~the bowling ~ask) 
.~ 

arid-~ the prompt stimuli (e •. g. physical manipulations, 

demonstrations, verbal eues, et,c.). In order' for l,earning 

to take place, the student must be able to respond ,to the 

training stimulus independently, thus necessitating the' 

graduaI fading of the prompts. l't has been demonstrated 

(Koegel & Rincover, 1977; Schreibman, 1975) that auti's1:ic 

children have difficulty shifting their attention from the 

prompt stimulus to the training stimulus (e.g. b6wling). 

Thus the fading of prompts is observed to be a major, problem 

for autistic lea~ners. 

One feature of the within-stimulus model'of' bowling 

instruction is ebe 

teaching sessions. 

absence of 

It has bein 

extra-stimulus prompts in 

sU9gested (Lovaas' et al. f 

1979; Rincover, 1978; Schreibman, 1975; Schreibman & 

Charlop, 1981) ~hat a ,model of prompting not requiring 

attention to simultaneous multiple cues would be effective 

in teaching'autistic learners. ~hus in the within-stimulus 



! 

67 

model, the prompts are actually exaggerated features of the 

training stimulus. The ~xaggerated features of ,the bowling 

task involve a) barriers guiding--the path of the ball and b) 

orange pathways leading to the pins at sorne tâsk' analytic // 

levels. As the child' s skill level increases, the ~eatures 

of the bowling task become less exaggerated until, at the 

highest level of functioning kt a given distance, there is l' 

no exaggeration. 'Tbe within-sti~ulus prompts ~ exaggerations ) 

of task components) are gradual!y faded when the learner hat 

demonstrated cr i ter ion level responding at a particular tas 

analytic level. For example, if the learner has reached 

criterion while bowling from five feet with the aid of a 14 

inch orang4;! pathway with the barriers on either side, the 

next step in the learning progress~on would invol ve 

lessening the aid (within-stimulus prompt) by removing the " 

barriers~ In this system of instruction, the learner dbes 

not have ta respond to multiple cues, as the ~rQmpts are not 
,. 

extraneous to the training stimulus, but rather part of it. 

The wi thin-stimulus prompts were bui! t into the task 

analysis of· the bowling - ,skill '(Appendix A) , and were , 
utilized in both the extra-stimulus and the within-stimulus 

models of • instruction. As in the extra-stimulus model of 

instruction, the within-stimulus model employed the discrete 

trial format, the 'difference " being the absence of 

extra-stimulus prom,ts in the pre~response and post-response 

phases. Rather, all prompts were manipul~tions of the task 

itself, as oûtlined in the task analysis. 

To 'S~r iZI\' , the w~ thin-stimülus lJodel- of bowling 
t1 • 

/ 

'/ 
/ 

1 
1 
1 , 
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instruction was primarily characterized by the absence of 

extra-stimulus prompting of a physical, visual ot:: verbal 

nature. Alternatively, th~ task itself was systematically 

d 
.. f / ' " ~ 

change W1 thln the ralllework of the task analysis to provide 
J 

progressively fewer and less obvious wi thin-stimulus prompts 

at a particular dist,qtlce. 

1 The similarit"ies between the two-. instructional 

approaches were: a) the inclusiOll of a task .analysi:s of the 

subject matter employing wi thin-s!timulus prompts and b) the 

uti 1 izati on of the di screfe trial forma t • The 

extra-stimulus prompt and within-stimultyi' prompt models 
,/ 

differed substantially with rega~d to "'~the utilization of 

extra stimuli to enhance learning. The former' program used 

extra stimuli extensively, thr~ugh the ~response prompting 

not use continuum. The, within-stimulus mod~l did 
1 

e'xtra-stimulus prompts, instead relying on manipulation of 

the bowling task. 

3,.3 Control of Extraneous Var iables . 
Motivational and behavioral difficulties demonstrated 

by autistic learners Interfere significantly with their 

learnrng. In the following section, speci~ic areas', of 

concern wil..l be outlined along with the measures emgloyed to 

minimize their effect. 

3.3.1 Adverse Behavioral' Reactions to Novel Environments 

It has been empirical1y and clinically observed that ,. 

when autistic learners are confronted with novel 

environaents (physical location, instructions, task dem:and~l 



( , 

, 0 '1 

~- --~ ... ---" -........ .-.:1'1..; ~_J;V~~f-_ ,,"r#'~~~."""".~>1"'" _ ..... --.~ .......... _"'~ .. --. ..... ,-....".-(i.,.\'Jt~""" .. u.t""""~"' .. ~---.,...,.~!'*~" -'~'.7'W'i"\--l't1~_ ... ,*,.~-t~-Wj~ 
/ / < ' ... r 

_./ ~ . 
~-

, !' 69 

they fteq1entlY react adYe~sely, manifesting inap~ropriate 

behaviors and inattention to the tar'g-e-t--- t-ask (Rl. tvo .& '~-

Freeman, 1978; Wing, 1976 '-- It " ~been further ~oted that '-....-
" , ~ , 

changes wi thin a..., routine (e. g. stimul~~ presen~ed, 

instructors pre~n _ ut of he teaching environment) 

tend to disturb ,th~'~,arn'er;/ ~o,\~nimi.~e these pQtential 

pr~blems, the following steps were tjken: ' ~ . , 

1) '!'he subjects wér~ 'fa~iliar i ed, with the i~s,t,ructor 
" 

through three half-:-hour" visitsf." Two of .these visits , . , 

took place in the SUbje~'~' s /Classroom and one, i~' a 

gymnasium setting. The Vi~i.~S_ happened within a two, .. 

week time period prior to testing, and were on separate 

days. ~ 
\ 

1 
\ 

2J In every . instOance, testing· ,occurre~ in an 

1 i' 
1 / 

J 

1 

~ 

environment familiar to the learner. Tlfis en~,irçmment 

remained the sarne across tr ials for a par\ticular 

subject. 

'3)... AlI instruction was routinized.. and kept predictable •. 1 
~ " - i The' speciëic teaching form~t is outlined in, ,the 

procedural section of this chapter. 

3.3.2 Lack of Motivation 
'"\ . \ '. 

A sev~re pr.oble~. enceunte'r-ed by individuals teaching 

autistic children is the learner' s lack of interest in,\ or 
i ' 

attention te., the tas~ • This is manifested by lack 
\ 

of eye 
'\ 

contact, off-task behaviour and infrequent task- att~m~çs 

(Dunlap & KQegel, 1980; Egel, 1980; Ko~gel & Williams, 19 0; 

Strain et al.,'1979). fn order to maximize attention to' 
o 

interest .,in the task the fo~lowing procedures were employ 

',--

/ ), 

• 

l 

1 
• 1 
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1) structuring of the bowling task in .. both conditions 

so that incidents o.,f correct responding were increased 
"> .. fi 

thereby maximizing opportunities for reinforcemènt. An 
~ , 

example of' this was the use of bar r iers and/or lanes to 
• ,. 

guide the learner at many task analytic levels. 

2) Organization of the environment to make performancè 

of the tas~ the most attractive "option available. This 
ft 

,was accomplished in two ways: a)' by making the bowling 
, 

task as reinforcing as poss~ble "(,by noting what is .. 
reinforcing 

1 observation 
," 

to the subjects ~ ~re-instruction 

perio~ and throu~h ~~cussion with . 
significant individuals ,in the ch~d's'environment) and 

..t:'~ CI 

o 

b) th~ough' reducing the pmount of al ternative 

stimulation available in the enYironment. Alternative 
'- ' 

'> stimulation was reduced by a) removing or cover ing aIl, 

.. otl'\er manipulable items; b). having the principal 

~xperi~enter, reèorder and sbbject ~he only individuals 

o d b k' . h' f present an c) y eep~ng t e env~ronment constant rom r' 

session to sessior'Ï". 

/ 3) Attentional cües were presented verbally in a clear 

and c6ncise manner. If this was not sufficient to 
~. 

elicit ,'eye contact and attention to the task, the 
" 

'li 
attentional cyes, wer~ repeate~, and c the subject .. " s 

• \ a 

°shoulders he Id firmly by the investigator. If there 

, , 

~!rective for 
• ....-j. .. 

J' • pre-program 

employe'd. An 

. 
technique to elicit. at~ention 

o 

a given 'individual (determined 
\ 

observation and discuss,ion) , 
.... lj";.. -

example o~ this' would be ~ clap 

that was 

through 

it was 

of.1 the 

"' ' l. , 

" . 
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hands while stating the subject's name. Instruction 

took place only when subjects were quiet, demonstrating 

eye contact and attending to the task. 

3~3.3 Self-Stimulatory Behaviour 

Sel~-stimulatory' behaviours are considered to be 

definingecharacteristics of autistic child~en (Dunlap. et 

al., 1979; Ritvo & Freeman, 1978) and to interfere- in their 

education. It has been suggested (Koegel et al., 1974; 
1 

LOV~~S, 1977; Wing, 1976) tha~ when an a~tistic child is 

" engaging in self-stimula tory behaviour he/she May not be 

able te attend to relevant stimuli. In order to increase 

the likelihood of on-task behaviour, Sélf-$~imulation °was 
Ce {, • 

supre$sed. This 'was accomp1ished by reinforci'ng responses 

incompatible with self-stimulation (Mulhern and Baumeister, 

" 1969) (e.g. if a subject self-stimulated by gazing at the 
~~ 

ceiling, he was reinforced if he was looking in a direction 

other 'than the ceiling) and by telling the subject to stop 

self-stimulating and to attend to the task. 

'\ 
3.4 Design 

The exper imenter administered both the ext:ra-st1imulus 

arid within-stimulus mode~s of bowling instruction. There 

were three subjects in each condition. Initial bowling 
J 

~bili~y level was 

independeI1tly attempt 

~scertained by 

selected steps 

having 

within 

subjects 

1 the task 

analysis. These steps are outlined in Appendix D. Where 

the subject independently performed to criterion was the 

point at which instruction began. As aIl subjects were 

, 
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unable . to perform to c~eria at any of these points, 

baseline functioning was monitored at the first step of the 

task analysis. 

·aaseline perforlll9nce was established through two pr'obe 

trials (Horner & Baer, 1978; Wassor & Walkinson, 1981). Two 

probe trials were utilized as due to the nature of the 

bowling task, improvement of( performance May occur during 

baseline due to practic~. A probe_trial consisted of each 

subject independently bowling five consecu\ivé times. As no 

subjects reached criteria under baselin~ conditions, the 

results of the. pre-te~t were confirmed. That is, aIl 

subjects were indeed performing at level one of the task 

.,nalysis. 

The dependent v'ar iable rn this investigation was the 

task ana±ytic level achieved by each subject. A group 

design was utilized, three subjects being in each of the two 

conditions. 

3.5 Ptocedures 

This investigation consisted of two phases: the first 

was an observational period during which the investigator 

observed aIl subjects in two separate environments; the 

second part of the study consisted of the administration of 

the two experimental conditions, the extra-stimulus and 

within-stimulus models of bowling instruction. 

3.5.1 'Observational period 

The observat~on of subjects took place over at least 

three half-hour period~, two observations occurring in the 
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student's classroom, and one in the gymnasium. These 

observations were o~ separate days within a two week period 

prior to the commencement of the experimental program. 

Subject 'observation occurred for the following reasons: 

1) Familiarization with-subject's behavior patterns 

(e.g. self-stimulation, aggressive behavior, .on-task 

behavior) açross environments. 

2) Observation of specifie idiosyncratic behaviors that 

May have effected the student's suitability as a 

subject. 

3) Observation of specifie techniques tiy which 

attention is elicited. 

4)~ InformaI observation of subject's gross motor 

apilities in crder to note any obvious orthopedie 

impairments. 5) Observation of the subject's level of 

receptive language. 

6) Familiarization of the subject with the researcher. 

During each half hour observation period, twenty 

minutes were utilized for observation, while ten minutes 

w~re spent in interaction with th~ subject. During the 

twenty minute observation period, anecdotal notes were taken 

regarding the aforementioned six areas of concerne 

3.5.2 Administration of Experimental Conditions 

For a subject to be included in the investigation, 

consent from the principal caregiver and the educational 

institution was obtained. The administration of 

extra-stimulus and within-stimul~s 
~ 

bowling instruction took 

place in environments familiar to the subjects. In order to 
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ensure that the environments were as similar as possible, 

the following va~_bles ~ere standardized: 

1) Room Dimensions: Instruction took place a) in a 

partitioned gymnasium measuring 19 feet by 32 feet, or 

b) a classroom measuring 20~5 feet by 27.5 feet. 

2) Lighting: Incandescent lighting was utilized. 

3) Distracting Items: The'bowling apparatii were the 

only manipulative items in the instructional 

environment. 

4) Presence of Others: The instructor and one 

full-time recorder/observer were the only individuals 

present other than the subjects. This was consistent 

across subjects and across environments. 
1 

In order to ensure that there was a signific~ht 

difference in the amount of extra-stimulus prompting between 

t~ two programs and that with the exception of 

extra-stimulus prompting the subjects in eaeh condition were 
j 

treated in the same manner, a tra.ined ol:r~rerver moni tored the 

instructor 1 s behavior dur iog aIl 'in'st ruction. Monitor ing Qf ,- , 
th~ following b~haviours took place: 

1) Extra-stimulus prompts given subsequent to or 

concurrent with instruction. 

2) Reinforcement given for correct responding. 

3) Punishment given for inappropriàte behaviour.' 

4) Extra-stimu~us prompts given upon eompletion of the 

task (specifie performance feedback). 

The objeetivlty of the observer was checked with the 
\ 

help of a second observer. 

jE;; ua 

Both analyzed ten video taped 

---->--~-, • 
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trials of each of four subjects 1 (two in each condition). 

Upen comparing the results of the second observer with those 

of the full-time observer a measure of inter-rater agreement 

was obtained. The training of observers will be outlined in 

a sub~equent section of this chapter'. 

It should be noted that regarding punish~ent, verbal 

reprimands and the firm retrieval of subjects exhibiting 

off-task behaviours were the only procedures utilized. Each 

instance of any of the above behaviours were noted on a 

recording sheet (Appendix E). Within each category of 

behaviours, only a numerical record ~as kept. In other 

words the precise type 
, 

punishment was not noted. 

of prompt, reinforcement ' or 

Though specifie 
/ 

methods of 
, 

éliciting attending behaviour, , and or 
1 
1 

presenting -

consequences (reinforcement and,punisHment) diffe~ed between 

subjects, care was exercised to ensure that for correct and 
, ' 

for inappropriate b~haviors, subjects were tre~ted in a like 

manner. 
t r"',1 

Each subject received instruction in a one-to-one 

setting, during school time . Generally, thirty, bowling 

trials occurred during each instructional session. Sessions 

usually lasted between 20 and 25 minutes. If, at any point, 

the instructor judged the behaviour of a subject to be 

incompatible with instruction, the session was terminated. 

,_" A record of the number of trials performed in each session 
'\ II 

was kept by the observer. A maximum of five instructional 

sessions took place weekly. 

An outline of a teaching session follows and is' 

4 xa;a .. 
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applicable to subjects in both experimenta1 conditions: 

1. The instructor met the subject at his èlassroom and 

accompanied him to tRe instructional site. 

2. The instructor brought the subject to the starting • 
line of t~e bowling task (designated by a'yellow strip 

2 feet by 6 Inches). 

3. Thel subject's attention was secured by the 

procedures outlined in section 3.3.2 (3). 

4. The following instruction was p~esented to subjects: 

"Name" 
/ ' "1 want you to roll the baIl and hit the 

pins. " 

s. The 1 subject performed the bow1~n9 task _at the 

appropriate task analysis level. / "-

6. The subject received indi vidualized reinforcement 

for ~is effort. 

In the extra-stimulus prompt condition, there were 

:ci/physical, visual or verbal -prompts given, a) concurrent with 

or subsequent to performance, and b) concurrent with or 

subsequent reinforcemen t. Prompts occurred 

independently, or in combination (e.g. the instructor 

tapping ~he child's knee - physical prompt, while saying 

"bend your knee more" verbal prompt). After the 

completion of one trial and before the commencement 
i:! • 

of 

another, there was an 'intertrial interval' of approximately 
, ~~ 

20 seconds. This was consistent 'across subjects. In order~\.:" 

for subjects in both groups to mave fram a less,~killed to a 
'\ 

more skilled step of the task analysis, criterian 

performance (as outlined in Appendix A), had to be 

t_-~_. __ 
&44 S::;4 



t 

1 ( 

j 

1 , 

1 

1 
, 1 

1 

1 
, t 

1 
1 . 
! 

i 
JI 

! 

, 

( l 

.1 

\ . 

77 

independently reached. 

3~ Trainihg of Observers 

As previously mentioned r observers were' trained to 

record teacher behaviour. Training occurred in the 

following manner: two houra of inservice instruction took 

place during which the experimental programs (extra and 

within-stimulus prompt) were presented. Explanations and 

examples, both verbal and written of the following were 

presented: a) response prompting continuum, 

reinforcement and c) punishment. 

In order to ensure the above mentioned concepts were 

understood clearly by the observers, two methods of 

evaluation were employed: a) observers wrote a test 

evaluating their understanding of the response prompting 

continuum, a scor'e of 100% 
cl 

being required to participate in 

the study (see Appendix F) and b) observérs watched a 20 

minute videotape in which an autistic student received 

bowling instruction. Observers were required to identify 

specific incidents of a) extra-stimulus promptin9' b) 

reinforcement and c) punishment. 

3.7 Pilot Study \ ... 

A pilot study involving six autistic children, three 

receiving instruction in each experimental condition, took 

place. The reasons for underta~ing the pilot 'study 

included: a) evaluation and arnmendment of administrative 

procedures, b) evaluation of the efficacy of the bowling 

4" 
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task analysi~ and response prompting continuum and c) 

changes in equipment used. 

As a function of the pilot study, a number of specifie 

changes in procedure and equipment were made: 

1. Initially the classroom teacher was to take the 

subjects to the test site. This was altered so that 

the experimenter met the subject at his classroom and 

accompanied him to the instructional site. 

2. The pre-tes~ given initially to establish the entry 

point on the task analysis for the subjects involved 

trials at Many different task analytic levels. As 

subjects in the pilot study appeared to be getting much 

practice, the number of pre-test entry points was 

reduced to three . 

3. The orignal task analysis contained 39 steps. Upon 

observation during the pilot study 25 steps were 

deleted. 

4. The optimal length of an instructional session Iwas 

established to be 25 minutes. 
0> 

5. lni t ially, regula tion 'duck' pins' and a 3-1/2 pound 

bowling baIl were utilized. It was noted °that 

generally the subjects did not have sufficient hand 

strength to hold and roll the baIl. Therefore a number 

of dtfferent balls and pins were trted. Based on the 

pilot study, a rubberized softball and 12 i~ch plastic' 

( '* "'. 4_=, ,'*'44.... i .i 
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in Appendix 

3.8 Statistical Treatment 
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G) were utilized for the 

The task analytic level obtained by each subject was 

the main dependent measure in this investigation. Visual 

analysis of graphs was employed in order to determine 

whether -the instructional models were effective in bringing 

about improved performânce on the part of the subject. To 

compare the number of prompts, reinforcers, punishers and 
o 

task analytic level achieved in the extra-~timulus prompt 

model and the within-stimulus prompt model, the Mann-Whltley 

U test was used. 
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CHAPTER IV 

RESULTS 

The purpose of this investigation was to study the 

relative efficacy of a within-fotimulus prompt model and an 

extra-stimulus prompt model of teaching a bowling task to 

young autistic children as determined by the task analytic 

level achieved. The present chapter is divided into the 

following sections: (4.1) I"nter-rater agreeme!1t, (4.2) 

Prompts provided' to the withiri-stimulus and extra-stimulus 
/) 

prompt groups, (4.3)· Reinforcement p,rovided to the 

within-stimulus and extra-stimulus prompt groups, (4.4) 

Punishmènt provided to the within-stimulus and 
t 

extra-stimulus prompt groups, (4.5) Task analytic levels 

achieved by the within-stimulus and extra-stimulus prompt. 

sUbj,cts. 

4.1 Inter-Rater Agreement 

4.1.1 Training of Observers 
\ 

The training of observers was carried· out through 

observation of videotaped teaching sequences and the study 

of relevant materials such as the definition of particular 

prompts, reinforcers and punishers. Having viewed the 

instructional videotape ' and studied the materials, the two 

observers wrote a test requiring identifIcation of specifie , 

" 

types of extra-stimulus prompts. One hundred percent· 

correct responding was required in order to take part in the 

investigation. Both opservers scored one hundred percent on 

l , 
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the written test. The test is included in -Appendix G. 
1 

4.1.2 Inter-Rater Agreement / 

/ 
An inte'r-rater agreement score (ratio of A~reed upon 

observatio~s/Total number,\ of observations . 100) x was 

established in arder ta determine the fulltime observer's 

skill at recording ~extra-stimulus prompts, reinforcements 
'Ii • 

and punishments ~iven. A second observer ~oined the full 

time in viewing 40 observer videotyped instructional 
j.. 

sequences of four subjects. ... Each subject was viewed for ten 

teaching episodes. Two of the subjects "were ln the 

extra-stimulus , ~rompt group while two were in the 

within-stimulus prompt group., Agreement was computed ,for 

incidences of extra-stimulus. prompting, reinforcement and 

punishment. Of 156 individual judgments across subjects 

there was agreement 131 times, or 84 percent of the time • . 
There was an average of nine jUdgments to be made during 

. 
each teaching episode. A teaching episode typically lasted 

~ 

approximately thirty seconds. It was concluded therefore 

.that the fulltime observer was accurate in identifying 

incidents of extra-stimulus prornpting, , reinforcement :~a __ n--,-d~ ___ --

punishment. 

4.2 prompts provided ta the Within-stimulus and Extra-
; \ 

~timul):1s Prompt Groups 
~ 

The number of extra-stimulus prompts given te each 

group was the factor purRorted to distinguish between the 

two instructional approaches. Table l includes the number 

of extra-stimulus prompts previded to each subjec.t in each 

"'~~--~---~'-J""""""--~ 
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of the groups across aIl trials. The Mann-Whitney U test 
p 

. (Seige1, 1956; pgs. 116-121) was significant (p < .05) thus 

indicating that the extra-stimulus prompt group indeed 

received significantly more extra-stimulus prompts than did 

the within-stimulus . prompt group during the instructiona1 

process. 

TABLE 1 

Number of Prompts provided to the Within-Stimulus 

, . and Extra-Stimulus Prompt Groups 

Prompting Condition 

----------------
Sub j~e~c:.t;t~~Nltllll1Jmru:b)Eel-lr~~o~f~-JPl:'-lrt4o6lmlftppt~ss-

1 39 

Wi thin-Stimulus ! 191 

3 83 

Total 313 

4 1598 

Extra-Stimulus 5 2368 

6 1635 

Total 5596 

Note: AlI subjects received.332 tria!s 

aThe extra~stimulus prompt group 
1 

were given significantly more 

extra-stimulus prompts. 

*p < .05 
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4.3 Reinforcement Pravided to the Within-Stimulus and 

Extra-Stimulus Prompt Groups 

The nfmber of 
1. 

relnfarcements given 

indicat,ed \, in Table 2. In order 
i 

each subject 

to establish 

83 

are 

if 

Sig:ifica~tiY ~ore reinforcement had'been given to one group 

or the oth1r, a Mann-Whitney U test (Seigel, 1956: 

116-121) w s performed on the data. 

non-signifi ant, thereby ind.i,..,.cating 

The ~esu~ts 

a . Ielativ~lY 
-

distributi reinfarcement between t~e groups. 

TABLE 2 

provided ta the Within-Stimulus 

and Extra-Stimulus prompt Groups 

prompt.~ng Condition Subject Number of U 

Reinforceinerrts >I{ " ..... 

Within-ttimulus 1 8 593 

2 1200 

/ 
1 

3 736 
, -

.t--
Total 2537 Non~ 

pgs. 

were 

even 

- significant 

Extra-Stimulus 
1 

.' 

4 

5 

6 

Total\ 

1102 

998 

·995 _ 

3085 

: Note: AlI subject~ rec.e\ved 332 trials. 
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4 ..... i.~t Provicled tG the WltbJ..n-Stt.ll" .... 

Bxtra-StiJlulua 'rO!l!l!t Group . 
-rable 3 illcludea the ltiillber of pmi .... nt. qiven HCb 

IlUbjec:t. A lIacUl-ttbitney U tetÎt (Seii)el, 1956; peJ8. 116-121) 

vas' concIuctec1 to a.teraine whe-tber tbere va •• i9llif icantly 

.ore punism.ent 9i ven to one C)tCM1p than the otber. The 

resulta of the test indicated that the a.ount of puni .... nt 

givea to .. ch group did not difter significantly. 

Ptmiat.eat Gi ven in the ifi tbln-StillUlua 
, (.

and Extra-Stiaulua Pr~ Groupa 

/ 

PrCllllptiD9 Condition Subject 

... 

"V-

l 11 

.i thin-Stt.ul.ua 2 41 
,. 

3 23 Ron-

U 

-total . 75 81pificaat 

\ .- - 9 , 

5 • , 

, 91 

Total 1l. • • 
~ 

Ilote. Al1 sub~eets received 332 trial •• 
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•• 5 ~_ Wlrt1c Lppla A'CtIl-!'bJ t:M .,tIIia-Stie1ua, 

ad Bxtr,a-Stt.ù.. PrC1Jll!t Gr!!!R! 

'ftae depeftdent variable 1ft tllia in .... ti .. tioa va. the 
, 

tM* ... l,tic 1evel r .. cbed by the aubjecta iD tbe tvo 
f 

~~tal cond~tloaa. ft. bl9he~ tbe 1evel. achieMel tbe 

bett.r u. PJ!~fOnuDce. t'he 1Dd1v1d ... 1 resul.t. are flbowa in 
. 

'1'ab1.. • and are graplled in r19llre 3. In 'ot"der ta clet. naine 

Vbetber' or not tb.re... • diff~ence betveen the CJroupS, 
.. ' 

tbe,lIann-whitney' '0 test (SeiC)e11' 1956. pcJa. 116-121) vu 

, ' again utiliaed. '!'he té.t' indica~ed that tbe extr.--.tÙllllua 

prc.pt group acored signific.abtly better[ (p < .01) tb&n' di~, 
, 

'the v1tbin .... tiJlulu. group vitb respect ta tua .Da1~.tc 

1 ... 1 aelli.veel. 
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TABLE 4 

't 
~ •• k Analytic Levels Achieved by the Within-Stimulus 

and Extra-Stimulus ,prompt Groups 
1 

Proapting Condition 

Within-Stimulus 

Extra-Stiaulus' 

Subject 

2 

'3 

Total 

1 

2 

3 

Total 

Task., Analytic 

5 > 

l 

5 
1 

1l. 

11. 

11, 

8 

30 

Note: AlI subjects received 332 trials. 

aThe extra-stimulus prompt group group 

did significantly bett~r with respect 

to talik analytic level achieved. 

*p ~ .05 
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The purpose of' this investi~ation was to study the 

relative efficacy of' a within-stimulus prompt model and an 

extra-stimulus prompt model designed to teach autistic 

children a bowling task. This chapter'is di~ided into the 

fÇ>llowing sections: (5.1) Comparison of bowling skill level 

betw~eq the within-stimulus prompt and extra-stimulus prompt 

groups, (5.2) Nature of the task, (5.3) Effects of increased 
" 

exposure to instruction, (5.4) Physiological aspects of the 

task. 

5.1 Comparison of Bowling Ski!! Level Between the 

Within-Stimu!us and Extra-Stimulus Prompt Groups 

The experimental hypothesis stated that given the same 

number of trials, subjects who received the within-stimu!us 

model of instruction would evidence greater ski!l 
~, 

improvement on a bowling task, as demon~trated by a hi9her 

task analytic levei achieved, than wôuId subjects who 

received the extra-stimulus model of instruction. The 

results indicated that the extra-stimulus prompt group 

performed ~ignificantly better than did the within-stimulus 

prompt group (p < .05). Therefore the hypothesis was 
, 

rejected._ The extra-stimulus group received significantly 

more extra-stimulus prompts (p. < .05) while the 'groups did 

not'differ with respect to reinforcements and punishments. , 

As the groups were treated in a like manner in all respects 

,\ 
ft" t nA a:W;:$W:; li. 
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except for the number; of extra-stimulus prompts, 

difference observed' in task analytü: level 

the 

signi f icant 

achieved was attr i butêd to the method of prompt ing. There 

are a number of factors that aid in the interpretation of 

the results. These will be addressed in the following 

sections. 

5.2 Nature of the Task 

There has . been an extensiv,e body of literature 

establ ished regarding stimulus overselectivi ty and i ts 

detrimentai effect on the use of prompts wi th" autistic 
o 

- learners. This fact not wi ths tanding, 'work in this area has 

invoi ved discr imina tion learning wi th --'"the except ion of one 1" 

study to the author' s knowledge, that being Nels,on et al. 

(1980). This investigation contrasted the use of 
"' 

colour 

coded laces (defined as "extra prompts") with a no extra 

prompt cond i t ion. The authors found that subjects who 

utilized colour coded laces had signif icant diff iculty 

transferring their skills to a situation in which colour 

coding was not employed. There have been no studies, to the 

author 1 S knowledge, that have examined the use of 

wi;thin-stimulus and extra-stimulus prompts in the' learning 

of a gross motor skill. It is possible that the present 

f indings may be explained by'certain characteristics of the 

motor task including a) use of the learners' preferred 

modality while prompting, b) use of haptic eues, c) physical 

movement of subjects through the task, d) proximity of the 

extra-stimulus prompts to the training stimulus and e) 

------~-----------------------------------------
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potential reinforcing properties of the prompts or task. 

In '1980 investigation Kolko et al. attempted to 

establish whether the sensory mddality that is overselected 

cou1d be predicted in advance from, a measure of sensory 

preference. Tl)eir investigation emanated from r~ 
(Rincover, co~ Peoples & Packar?, 1979) that a dominant or 

a pref~r red modality may exist for au t istic indi viduals on 

an indi vidual basis.' In their study Kolko et al. 

established" the sensory modaiity. preferred by the autistic 

subjects, given a choice between an auditory (music) and 

visual ( sI ides') stimulus. Upon testing for 

~ stirnulus-overselectivity it was found that the autistic 

learners attended to only one aspect "of a compound 

audi tory-visual stimulus. In aIl cases the sensory modal i ty 

attended to was that chosen dur ing the preference ~est. In 

the, present study eues involving the auditory (listening to 

instru~tions), visual (observing demonstrations) and haptic 

(the learner being moved through the required movement) 

senses were employed regularly in the extra-stimulus prompt 

condi tion. Thus the opportuni ty for a '~ubject to be 

prompted in his preferred modality was generally present. 

In ~ddition, research by Frith and Hermelin (1969) ahd 

~' Prior and Chen (1975) has indicated tha t aut istic children 

seem to be aided particularly by haptio aues. Using 

discrimination learning tasks, Prior and Chen (1975) found 
• 
the performance of autistic subjects to be superior to that 

of non-qutistic controls when tactile feedback was provided. 

The bowling task in the present sttudy required gross 

ft Mt ua 
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movements and thus the physical cues employed in th~ 

extra-stimulus prompt condition offered many opportunities 

L· to ~btain tactpe 

. post-~esponse phàses 
• ..-. \1 

feedback both in the pre- and 

of instruction. 

In a 1978 study, Rincover theor i zed tha t proximi ty of 

the extra-stimulus prompt to the training stimulus might 

effect the use of prompts. In teaching a discr imination 

tasj< children were first pretrained to respond to an 
\ , 

exaggerated feature of the "correct" stimulus which was then 

utilized as a prompt. In this experiment the exaggerated 

feature was the bar on the top of' the letter J., Once the 
. 

subject responded to this ,stimu~us, the pre-trained feature 

was presented along w,tth the target discriminations (the 

word JAR correct; the werd SON incorrect). The size of the 

pre-trained cue was then 

. '""" was no exaggeratlon .• 

systematically reduced until there 

In this experiment . the authors 

attempted to establish whether this distinctive feature (the 

bar of the letter J) would be more effective as a prompt if 
, 

it was spacially separate from the 'correct' stimulus (i.e. 

-JAR) ; The findings' supported their hypothesis that more 

discriminations would be learned when the. prompt was 

presented "in its normal position", not spacially separate 

fr:oIR' ,the 1 cor rect 1 stimulus (i.e. ~AR vs. JAR). Thus 

assu~in~hat---i1'Ct~e, present study the learner demonstrating 
1// 

a cprrect moter pclttern was the exper imen~al task, then the 
, V 

pr~~Pt of moylng -~~" learner through the task was, in fa ct , 
",",," / -'.' 

super impçséd o~~o the task. This si tuation may parallel 

Rincover's notion of prompts being effective if they are 

'----_.---------~--
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physic~lly close to the task. Thus sinee the present task 
.. 

allowed the subjects to be prompted in 'their preferred ... 

modality, inSlud~d haptic feedback and,involved some prompts 
, , 

that were superimposed upon the task, the extra-stimulus 

prompts were not dehrimental to learnirtg, as predicted. 

Despite the negative influence of the overselectivity 

phenomena on prompting, Wing (1976) and Schreibman (1975) 

,) 

have suggested' aIlf!cdotally tha~:. this May not be the ca&e "\0 

with respect to physiçal prompts. Wing (1976) theorized 

that austistic individuals may learn gross motor skills by 

being. ,moved through the ae,tivity,' thus circumventing the 

pr~blem'of imitation. As alluded to', the 
<> -

physical prompts 

used in the present study general~y involvèd movement of ~he' 

subject through the task in differing degr~es. 
,-

In Schreibmàn~s (1975) origi~al work on within and 

extra-stimulus 1 prompts she noted that pre~training of 
, 

subjects to respond to a buzzer 'by pressing a bar was 

accomplished by the experimentet putting 'the '" subjects hand 

on the bar, in effect, a physical ~xtra-stimulus prompt. 

This procedure was effective in treaching the subjects to 
~ . 

respond' independently to the buzzer. In discussing why an 

extra-stimulus prompt was effective at an early stage of 

training 
'l. 

Sèhreibman, speculated that a) the procedu-re 

incorporated the child' s response with the prompt (that i5 

the experimenter moved the child' s hand to the bar) and b} 

that the extra-within stimulus distinction was not critical 

when tepching a motor resgonse. ]h~Ugn her 
~ ! 

exper iment was 
1 

not de§!.~gned to test, these hypotheses, 
i l

1 
f ,.. ~ 

her speculative" 

, 1 

l 
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cœ.ents as ve:ji' a thde importance of physicar~y moving a . 
, ~ 

child through or skill (W1n9, 1976), of keeping the 
1 ~ 

prœpt close to the task (Rincover, 1978), of uti1izing the 

haptic modality (Prior " Chen. 1976) and of offering a range 

of prompts thus allow~9 a subject ta be prompted i~his 

preferred modality support the findings of the present 

investigatlon. ,Based on the phys.ieal nature of bath the 

task and part af the resPfmse prompting continuum (the 
\ 

physical prompts) 'One might argue 
0 

that this type of prompt 
n 

vas particularly effective, while the other eXt ra-st imulus , 

prompts employed ( variaus demonstrat ions and verbal eues as 
, 

outlined ln Appendix Cl' were simply not at tended to. 

In addi tian, there 15 the possibili ty that the nature 

of ... the physical prompts (Le. having one's body moved 

SIIOOthly through a given motion) may have been reinforcing 

in. and of i tself • 'The phys ical prompts may have been 

effective; due te their j reinforcing praperties rather than 

the feedbaek afforded by the \prompts. As' reinforcing 

propertiés of physical interventi9ns are likely ta be high~ 

individual, rurtheF investigation in this area is needed. o 

5.3 Effects of Increased Exposure to Instruction 

'Recent work (Koegel et al.~, '1979; Kaegel & sChyeibman, 

1911; Sehover & Newsam, 1976; Schreibman et al., 1977) has 

-attetapted to deal di rectly wi th the overselectïv i ty problem 

by teaching autistic individuals ta use extra-stimulus 

prOlipts rather 

approaches used 

than be hindered by them. Among 

vas overtraining" (eontinued exposure 

the 

to a 

, , 

\ 
} 

1 

1 
t 

1 -- " 
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task once it has been mast!_r~d) 1Schover , Newsom, 1976). 
<t ._~-. _ • 

The authors note'd that overtr&ining increased the number of 

/ 

eues responded to by autistic children. In the present 

study, the motor pattern elici ted during early stages of 

instruction in the extra-stimulus condition was similar to 

that elicited at later task analytic levels. Thus physical 

pro1pts may have been overtrained at later task analytic 

stag~s, allowing the students to at tend ta the other types 

of prompts. The increased use of these' prompts could .then 

the extra-stimulus prompt groups improved . 
performance relative to the within-stimulus prompt group and 

thus the cont radict ion of the or iginal hypothe~is.o 

5 .. " Physiolog ical Aspects of the Task 

A recent investigation by Kern, Koegel, Dyer, Blew and 

Fenton (1982) œxamined the effect" of physical > exercise On 

self-stimulation and appropriate responding in autistic 

children. Their results demonstrated that brief jogging 

sessions decreased subsequent levels of self-stimulation and 

increased appropriate play and academic responding. 'The 

authors discussed possible physiological reasons for their 

f indings. Specif ically, research has sugges ted that 

strenuous physical acti v i ty results in th~, release of 

beta-endarphins and changes in acetylcholine levels (Von 
.. 

Euler, 1974 cited in Kern et al., 1982)" whi?h have been 

shown ta positively influence motivation (LeMoral, Kools and 
. 

'B1oom, 1979 cited in Kern et al .. , 1982) and improve 

attention (Sandman, George, Walker and Nolan, 1976 cited in 

" 

t 

1 

1 

1 
1 
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Kern, 1982) • Kern et al. , f6und ~his (information 

particular~y interesting with rèSpict ~o autis~dre'n 
N 

who are seen to have considerable diff icu'lty- with motivation 

(Dunlap and Koegel, 1980 ~ Koege1 and Ege1, 1979) and 

overselective attention (Frankel et al., 1984; Gersten, 

1983; Lovaas et al., 1971: Schreibman, 1975). The bowling 

task was not designed to be consiodered 'strenuous t ~ physica1 

activity, however given th~ generally 10w fitness level of 

autistic individuals (Reid et al., 1983) and the length of 

each instructional session (approximately twenty minutes) 

changes in physio10gical status resulting in increased 
r 

attention to prompts cannot be completely ruled out. As the//' \ 

extra-stimulus prompt condition involved multiple prompts 

(physical, pisual and verbal) the subject' s abili ty to 

effective1y utilize them was potentially increased due to 

their physiological status. 

In cd'nc1usion, possible reasons for the supe.r ior 

performance ,of the extra-stimulus prompt group over th~ 

within-stimulus prompt group largely focus on the physical 

nature of the task and of sorne of the prompts.' Wi th respect 

to prompting, the movement of the learner through the task 

has been viewed as effecti ve by- Wing (1976) and Schreibman 

(1975) though bath observations appear to be anecdotal in 

nature. ApPFapriate use of haptic cues by autistic learners 

has been indicated by a number of researchers (Fri th & 

Hermelin, 1969: Priar & Chen, 1976). In a more systematic 

manner Rincover (1978) noted that the proxirnity of the 

prompt to the learner appeared to be an important variable. 
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With -respect to the present study it was, as wèll, 

postulated that t,he physical prompting May have been 

reinforcing to the learner. This informatiqn points tq the 

potential importance of pb:ysical extra'-stimulus prompts, or 

, manual guid~nce in the bowling task. Regarâing the task, 

the physical demands made of the learner may have altered 
, 

his physiological state in a manner conducive to improved 

attention to multiple eues. It seems ,therefore that an 
- -

instructional model which ineludes physiçal prompttfigJ\' n 

particular 'm.{y be effect,ive in teaching autistic l~r rs 

gross motor skills. 
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CHAPTER VI 

S~MMARY AND CONCLUSIONS 

The purpose of this investigation was ta, compare the 

efficacy of gross motor instruction em~loying extensive 

extra-stimulus prompting wi th instruction designed to avoid 

the overselectivity phenomena by employing only 

within-stimulus prompts. The taS"k was the teaching of a 

bowling task to young autistic children. This chapter 

contains the summary and 0 conclusions of the study and is 

subdivided into the following sections: (6.1) S~ry of 

Rationale and Hypo'thesis, (&'.2) Summary of the Methodology, 

(6. j) Summary of the Findings, (6.4) Conclusions, (6.5) 

Implications, (6.6) Recommendations for Further~tudy. 

6.1 Summary of Rationale and Hypothesis 

As autistic indivic3uals have demonstrated acute 

deficieocies in the area of motor. abili ties· (Geddes, 1977; 

Morin & Reiéi, 1985; Ornitz,1977; Reid et al., 1983; 

Singleton, 1974) examining aePropriate teaching strategies 

is of importance. 

The task analytic model of education appears to be a 

worthwhi!l.e exemplar to..? pursue as it has been ·used with 

suécess in the' teachin9 of selected skills to autistic 
, { 

children (Koegel et al., 1974; Margolies, 1977 ~ Simonson, 

1979) and, as weIl, h~s been effective in teaching selected 

play skH1s t? young mentally retarded learners (Watkinson & 

Wall, 1979). Within this approach specifie verbal, visual, 
( 

;' , , 

! 

1 
j 
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or pbyaical ptœpta are frequeiltly utiliaed to guide 1earner 
,1 

re.ponses. These have been referred to as ext,:a-stimulus 

prœpts. 

Recently, it has been suggested tbat ,the use of 

prœpting may Interfere witb the learning of autistic 

individuals due 
" 
to the phenoaena referred ta as stimulus 

overselectivi ty.' Stimulqs overselectivity suggests that' 

autistic learners respond to an abnormally limited part of 
r 

their environment and, thus are not able. to simultaneously 

attend to the"" training stimùli and 

circum.vent this probiem Schreibman 

to the prompts. To 

designed a 

prœpting procedure in which the prompts were exaggerated 

features . of the training' stimulus, thus not requiring 

attention to multiple stimuli. Thois she 
. (> 

referred to as 

within-stimulus prompting. ~TIli.§ approach vas effective in 
. . . ~ 

teaching autistic learne-rs a discrimination learning task • 

. . 'l'he present study vas designed to examine whether a 
~ 

traditional model of intervention utilizing verbal, visual 
. 

and',' physical prompts or a ~mo,~el designed to avoid the 
, 

overse1ecti v i ty . phenomena by usfng 
. 

wi thin-stimulus prompts 

vould be IIlOst effective in' teaching a bowling task ta 

autis~ic learners. 
/ 

,-

6.2 S~ry of the Me t hodo 1 ogy, 

The ,subjects in the investigation were six male 

autistic children between the ages of seven and ten. 

Subjects were diagnosed as autlstic by two psychologists not 

associated with this study, based on criteria outlined by 

; .. 11_1 ..... '" ~ , 
i 
t 

/ 

.' 
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the National Association for Autistic 'Children (R~tvo " 

Freeman, 1978)' •. ',~ overselèçtivity is observed ta ~~çie4se 

as the intelligence quotient decreases '(Wilhelm - , Lovaas, 

~916) subjècts, had a concurrent odiagnosis - of m.ental 
fI 

retardation at~t.\le trainablè ~evel. As a higher' incidènce 
~-' -<-" 

l ' - ;1 
of overselectivity has been noted in pre-adolescent children 

(Schover & Newsom, 1.976) aIl subjeets were between seven and-

ten years of age. AlI subjects were enrolled in special 

education schools in Montreal and live<l at home. 

Tvo treatment con~itions were employed in this 

investigation: a) a within-stimulus model of bowling 
1 

instruction aila b) an extra-stimulus model of bowling 

iristruction. The within-stim~lus model was primarily 

cbaracterized by an absence.Qf physical, visual or verbal 

extra-stimulus prompts. Rather within-stimulus prompts were 

altered systematically wi thin the structure of the task 
, 

arlalysis in a manner providin9 fewer and Iess obvious' 

pra.pts as bowling skill improved. Within-stimulus, prompts 

were integrated features of the bowling task. ~s these 

pra.pts were part of the training stimulus and not 

extraneous to it, the learner was not required to attend ta 

multiple eues, a situation thought to interfere with \, 

l.earning for autistic children due to the stimulus 

overselectivi ty phenomena. Skill level was determined oy 

the task analytic level achieved (as outlined in Appendix 

A) • 

An additional feature of the within-stimulus model of 

instruction was the utilization of the discrete trial format 

J' 

-; --

-------- ------
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of iristruction (Koege1 et al., 1980). 

approach orders the fo11owing e1ements: 

This educationa1 , 

a) presentat ion of 

instruction, b) an optional extra-stimulus' prompt, c) 'the 

student's response, d) the consequences administere~ and e} 

a distinct inter-trial interval. In the within-stimu1us , .-
model of instruction, the extra-stimulus prompts were not 

applied. 

The extra-stimulus model of instruction utilized three 

main intervention procedures: a) task analysis of the 

target skills, b) use of the discrete trial forma t of 

instruction (Koegel et al., 1980) and c) use of the response 

prompting continuum (Watkinson & Wall, 1979). The task 

analysis and discrete trial format were identical to those 

employed in the within-stimulus~ model of instruction, the 

extra-stimulus mo~el making use of the same within-stimulus 

prompts. The response prompting continuum involved the use 

of extra-stimulus prompts which were utilized within the 

discrete trial format subsequent to 01"-_ concur ren.!: with 

instruction. Extra-stimulus prompts may aiso' have been 
~ 

presented concurrent with the consequences of a particular 

response. 

Thus the similarities between the two instructional 

approaches were a) the use of the same task analysis 

invoiving within-stimulus prompts and b) the utilization of 

the discrete tr ial format. The within-stimulus and 

extra-stimulus instructional models differed dramatically in 

that the extra-stimulus model extensi,vely used physical, 

visual and verbal prompts to guide learning while the 
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witbin-stimulus model used these prompts minimal1y" 

A number of motivational and behavioura1 difficulties 

manifested by autist ic iQdividuats interfere wi th their 

1earning. Novel envirenments and sudden changes in routine 

have been observed te adv.ersely effect the learning of 

autistic students due to~ the manifestation of inappropriate 
/J 

behaviours a~d decreased attention to the target task (Ritvo 

& Freeman, 1978: ,>, Wing, 1976). To minimize . these potent ia1 

prob1ems a) the subjects were fami1iarized with the 1 

instructor through three half-hour visitsi b} in every 

instance testing tock place in an environment fami1iar to 

the 1earner and c) aIl instruction was routinized and kept 

predictable with respect to format and time frame. 

A lack of motivation manifested by inattention to the 

task, 1ack of eye contact, inf req';1ent task attempts and 

off-task behaviour (Dun1ap & Koegel, 1980; Egel, 1980; 

Koegel & Williams, 1980; Strain et al., 1979) also present 

serious obstacles to learning by autistic children-. In 

order to maximize attention to the task, the following 

procedures were employed: a) organization of the 

envir~nment to make the performance of the task the Most 

attractive option availablei b) structuring of 
, ---- the bowling 

task 50 that incidences of correct responding were increased 

thereby maximizi~g opportunities for reinforcementi c) 

verbal P resentation of 
"i 

attentional cues in a clear' and 

concise manner and d) presentation of reinforcers that nad 

been demonstrated (through pre-program and in-program 

observation and discussion) as effective with a particular 

-~--------------_. 

.. 
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subject. 

Furthermore, self-stimula tory behaviour has been 

observed to seriously hamper autistiè individual's ability 

to attend to relevant stimuli in a given situation (Koegel 

et al., 1974; Wing, 1976). For this reason self-stimulatory 

behaviour was suppressed. This was effected by reinforcing 

responses incompatible with self-st·imulation CM,ulhern & 

Baumeister, 1969) and by telling the subject to stop 

self-stimulating and to attend to the task. 

Two phases were employed in data collection. To begi~ 

with, there were three half-hour observational periods to 

familiarize the researcher with the subjects' behaviour 

patt~rns and linguistic ski Ils as weil as to allow the 

subjects to become familiar with the researcher. The second 

phase of the investigation consisted of establishing 

baseline performance levels and administering the two 

exper imenta1 condi tions, the extra-stimulus and 

within-stimulus models of bowling, instruction. Instruction 

in the two conditions took place in environments familiar to 

the subjects . The~e environments were made as similar as 

.. possible to each other by standardizing room dimensions, 

r lighting, number and type of distracting items and the 

presence of . individuals other than the principal 

investigator. A brained observer monitored the instructor's 

behaviour to ensure that there was a significant difference 

in the amount of extra-stimulus prompting between the two 

conditions (the feature distinguishing one approach <,from the 

other) and that with the exception of extra-stimulus 

~--------------------------- ---- - ------~-
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prompting, th~ subjects in each condition were treated in a 

like manner. The following, behaviours were monitored: a) 

. -- . aIl extra-stimulus promptlng durlng a discrete trial; b) aIl 

reinforcement; c) a11 punishment and d) the number of pins 

knocked down by a subject during a discrete trial. 

To ensure that the observer was accurately monitoring 

the investigator's behaviours, a second observer analyzed 40 
, 

videotaped trials (10 trials of each of four subjects). 

Comparison of the results of the fulltime observer with 

those of the second observer, yielded a measure of 

inter-rater agreement. The observers received two hours of 

inservice training during which the experimental ~r09rams 

" were presented. D' 

Subjects received instruction in a one-to-one setting 

during schoo1 time. Sessions genera11y lasted between 20 

and 25 minutes with approximate1y 30 bowling trials 

occurring during each session. If behaviour was judged to 
, 

be incompatible with instruction the session was terminated. 

A maximum of five instructional sessions took place each 

week. A teaching session for<both experimental conditions 

was made up of the following steps: a) the instructor met 

the subject at his classropm and brought him to the 

instructional site; b) the instructor brought the subject to 

the starting line of the bowling task and secured his 

attention; c) the instruction '''name'' l want you to roll the 

baIl and hit the pins'; d) the subject peiformed the task at 

the appropriate task analytic level; e) the subject received 

reinforcement for his effort. As previously noted, in the 

1 ~' 
~.L -': ).1-...-_ • 
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extra-stimulus model of instruction physical, visual and 

ve~bal prompts were given during a discrete trial. There 

was an inter-trial interval of approxim~tely 20 seconds. Ta 

------move from a less skilled to a more skilled step of the task 

analysis, criterion performance (as outlined in Appendix A) 

had to be attained. 

The task analytic level achieved by each subject was 

the dependent measure in this investigation. To compare the 

effectiveness of the extra-stimulus prompt model and the 

within-stimulus prompt model, the Mann-Whitney U test was 

used. This statistical tool was, as well, utilized to 

detect differences, if any, in the number of reinforcements 

and punishments given te ~ach "group.. Tc observe whether or 

not the instructiona'l models were effective in bringing 

about improved performance, yisual analysis of graphs was 

employed. 

6.3 Summary of the Findings 

On the basis of 84% inter-rater agreement, it was 

decided that the observer was accurate in identifying 

incidents of extra-stimulus prompting, reinforcement and 

punishment. The results of the Mann-Whitney U test 

indicate,d that the extra-stimulus prompt group ,recei ved 

significantly more extra-stimulus prompts Cp < .05) than did 

the within-stimulus prompt group. There was no significant 

difference between groups with 'respect to the number of 

reinforcements and punishments given. With respect to the 

dependent variable, the task analytic level achieved, the 
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subjects using the extra-stimulus prompt model of 

instruction performed significantly better ' (p < .05) than 

did the subjects using the within-stimulus prompt model. ,., 

• ! 

6.4 Conclus ions 

Based upon" the findings and within the limitations of 

this study, the following conclusion 'is 
1) 

made. An 

extra-stimulus prompt model of instruction, (i.e. a model 

employing a task analysis including within-~timulus prompts,' 

a discrete trial format and a system of physical, visual and 

verbal prompts referred to as the response prompting 

continuum) was more effective than a within-stimulus model 
, 

of instruction ~(i.e. a model employing task analysis 

including within-stimulus prompts and a discrete trial 

format bVt not utilizing physical, visual or verbal eues) in 

teaching autistic children a bowling task. 

6.5 Implications 

Certain implications May be derived from the present 

study. To begin with, traditional extra-stimulus promptin~ 

techniques were observed to be effective in teaching young 

autistic subjects a gross motor skill. This is particularly 

encouraging as physical, visual and verbal prompting 

procedures are frequently encounter~d in the child's daily 

envi.ronment. As previously noted, specifie prompting 

procedures are contained in the PREP Play program (Watkinson 
" 

& Wall, 1979) which was deve10ped and extensively field 

tested with mentally retarded students. This prompting 
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syste~ has been designed with the acquisition of culturally 

norm~tive gross motor play skil1s in mind, an area of 

demonstrated deficiency in autistic learne~s (Morin & Reid, 

1985; Reid et al., 1983). Thus phys~cal educators working 

with autistic children should be able to utilize currently 

available and weIl established prompting systems. In 

addition to autistic children learning from a readily 

available teaching technique (extra-stimulus prompts) the 

results also suggest that these children may respond in a 

manner similar to that of normal children in a motor 

learning situation. 

In d~scussing the findings it was ~ypothesized that in 

particular the p~ysical ~rompts may have been responsible 

for the improvement in performance demonstrated by the 
~ 

extra-stimulus p~ompt group. If indeed ~his is the case . 
research with respect further dema~~on of physical 

~ prompts may be warrented. 

with respect to the description of subjects taking part 

in this investigation, care was taken to describe their 

behaviodr and functional level in a precise manner and to 

utilize widely accepted diagnostic criteria (Ritvo & 

Freeman, 1978). By doing so it ~as f~lt that sorne of the 

confusion surrounding the diagnosis of autistic individuals 

may have been avoided. Physical educators doing research 

with atypical individuals may, in future, reduce confusion 
o , 

in diagnosis by describing précisely behaviours presented. 
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" 6.6 Recommendations for Further Study 

Rased on the results of the' present study, the 

following are recommended as "areas of further inves~igation: 

1. As the autistic subjects in the present study in the 

extra-stimulus prompt condition recei ved bath 

within-stimulus prompts (through the task analysis) and 

extra-stimulus prompts, it cannat be assumed that the 

extra-stimulus prompt system ( the response prompting 

continuum) on its own was responsible for the improved 

scores. Potentially an interaction between the within- and 
, 

extra-stimulus prompts resulted in enhanced performance. 

Further study of the ~elative contribution of each system is 

then recommended. 

2. As the extra-st~mulus prompts utilized included physica1, 

visual and verbal cues presented simultaneously' and/or 

concurrently it "is nat clear which type of cue or 

combination of eues was in fact responsible for enhanced 

performance. It appears, therefore, that investigation 

aimed at identifying the type of extra-stimulus prompt or 

combination of extra-stimulus prompts most effective in 

enhancing motor performance would yield important 

information with respect to educational strategies for 

autistic individuals. 

3. Posi tive behavioural and educational changes have been 

noted after 15 minutes of intensive exercise (Kern et 

al.,1982). A comparison 'of the rate and level of learning 

of gross motor skills by individuaXs having had an intensive 

"pe~iod of exercise prior to skill instruction and by 
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individuals'not having had such a period may shed some light 

on the importance of physiological status in gross motor 

skill acquisition by autistic children., 
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TASa: ANALYSIS 
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TASK ANALYSIS . \ 

) 
Te~tnal Performa~çè Objective: From a distance of 15 feet 

, 
the·subject will roll a rubber seam1ess softba11 towards ten 

l2-inch red plastic bowling pins, knocking down a total of 

.at least 25 pins over five consecutive trials. 
• 

~ 
Task Analyses 

Task Distance Orange Barriers Located 
Analytic From Pathway (track) Three Inches .-" 

Level Pins OUtside the Track 
, 

, 
Length Width On Either Side 

1 5 feet 5 feet 7 inches No 

.2 5 feet 5 feet 14 inches Yeso Length-:- 5 ft 

3 5 feet 5 feet 14' inches No 
" , 

4 5 feet . No pathway No 

5 li) feet 10 feet 7 inches Yes.' Length-lO ft 
• 

6 10 feet 10 feet 7 inches No 
'0 

7 10 feet 10 feet 14 inches Yes., Length-lO ft 

8 10 feet~ 10)feet 14 inches No .t 
" 

J-. \ 
9 10 feet No pathway No 

1 .. 
10 15 feet 15 feet 7 inches Yeso Length-15 ft 

Il 15 feet 15 feet 7 inches No / 

12 15 feet 15 feet 14 inches Yeso Len,gth-15 ft 

13 15 feet 15 feet 14 inches No 
... 

14" 15 feet No pathway No 

.. 
... Task analytic 1eve1 14 is the terminal performance 

objective'. 
\>, 
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The following variables remained constant across' task 

anal.ytic 1evels: 

1. A rubber seamless softball was independently rolled 

towards ten I2-inch red pl~stic bowling piI\~. 

2. A score of at least 25 pins knocked down over five 

" consecutive' tr ials was' required befor~ a subject advanced 

to the next task analytic level. 
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RESPONSE PROlUl~ING CONTINUUM 

Taken f~m: Watkinson, J. & 
preschool play program for 
children. Paper presented 
Symposium on Adapted Physica1 

PIfi:SICAL PROMPTS 

Wall, A.E. The PREP program: A 
moderately menta1ly retarded 
to the First International 
ActivH:y, Ouebec, O_ue., 1977. 

. 
All thlee 1evels of physical prompting should usual1y 

be paired with a verbal prompt. 
, 

Com}Hete Manipùlation gives the child the greatest 

amount of assistance. When teachers use complete 

manipulation, they actua1ly physically move the child' s body 

through the desired response. Th·is usually involves all of 

the fo1lowing: 

1. PositioQing the chi1d' s ,body in an appropriate posture 

to begin the response; 

2. Applying force to the chi1d' s ~limbs in the direction of 

the desired movement; and 

3~ Continuing application of force until the response is 

completed. 

Examp1e: The child is working on jumping down. The teacher 
. " 

puts the child. on the box and holds both hands, pul1ing down 

so that the chi1d's knees bend. The teacher then pulls up 
. ~ 

on the chi1d 1 s' hands to 1 ift him, and ho1ds on unti1 the 

child' s feet are on the floor. 

Manipu1ative Prompting is used when the child performs 

the resI:'0nse relying on the physical assistance of the 

ins.tructor at 
< 

sorne point ,dur ing the response. This 

assistance may" come at the beginning, at the end or in the 

" 

1 

i. 
1 
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midd1e of the response. Either the child or the instructor 

may initiate the prompt. It May include the following: 

1. Manipulation of the child's total body or any body part 

into position for beginning or completing the response; 
, 

2. providing physical support to maintain balance. 

For Example: The child jumps off a box at waist height and 

reaches for the teacher's hands for landing. The tea'Cher 

grasps fo~ the child's hands to provide assistance in the 

landing phase?f the jump. 

Minimal Guidance involves cqntacting the child's body 

to give direction or to signal what body part, is ta . be 

maved. It may include: 

1. Tapping a body part to signal the child to move it,; 

2. Prodding the trunk or body part to maintain moveme~t; or 

3. Prodding to encourage a child to begin or complete a 

response. 

Examp1e: The teacher taps the child' s feet ta prompt the 

initiation of a jump. 

yISUAL PROMPTS 
, 

AlI three levels of visual prompting 'are generally 

accompanied by a verbal prompt. 
r 

Complete Skill Demonstrations are accurate, and often 
-

exaggerated, demonstrations of the complete skill with the , 

apparatus or implement used. 

Example: The teacher climbs onto a box and jumps off saying 

'" 'Jump off the box' . 

Partia~ Skill Demonstrations 
, 
are accurate demonstra-

J 

1 

f 

" 

. . 
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tions of a component of a skill. This May include any of 

the' following: 

1. Giving a skill demonstration wi thout the equipment; 

2. Giving an exaggerated demonstration of the movement of 

one body parti or 

3. Giving a demonstration of 

position for a response. 

the starting or ending 
(1 

,1 Example: The teacher demonstrates the take-off position for 

jumping but does not jump. 

Gestural Prompting involves the use of a gesture that 

does not represent Pfrt of the skill or desired response but 

does serve to indicate what movement is expected. 

Example: The teacher points to the floor to indicate that 

thJi! child should jump down. ' 

VERBAL PROMPTS 

Skill Cues serve to focus the childts attention on the 

key features of the movernents required to complete a skill. 

It May be an action word that describes a component of the 

skill. 

Example: In teaching jumping the teacher May say 'bend your 

knees' and 'swing your arms'. 

o Skill Mands provide a verbal description of the desired 

skill. Th~y are specifie action words that can be used in 

commands or questions. 

Example: \ "Jump down". 

Action Cues are words that motivate the child to 

perform a given skill. They are not descriptidns of the 

-

.. 
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skill itself. 

Examples: "One, two, three, 
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gol"; "Are . you ready?" • 
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EXTRA-STIMULUS PROMPTS 

UTILIZED IN THE BOWLING TASK 

A. PHYSICAL PROMPTS 

----Level I. Complete Manipulat:ion (CM) 

Complete 

following. 

manipulation includes aIl of the 

i) Instructor posi tior;ls the subject in the 

appropriate posture to begin thè bowling task, 

Ir that is: 

a) shoulders squared to the target; 

b) leg opposi te to dominant arm leading ,by half 

a foot length; 

c) ~egs shoulder width apart; 

d) knees bent to approximately a 120 degree 

angle; 

e) torso flexed at a 45 degree angle to the 

ground; 

f) head up, looking a't the target. 

, ii) In,structor moves the subject through 

by: 

a) grasping the subject' s dominant hand at, he 

wr ist, and smoothly moving the bowling arm 

through an arc, from 50 degrees behind the 

vertical plane to 90 degrees in front of the 

vertical .plane, releasing the baIl as the 
f' 

subject 's bowling arm passes his frônt foot. 

L----,,--.....--------______ _ 
~- - -----
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Level II. Manipu1ative Prompting (MP) 

Manipulative prompts may include any, but not aIl, 

of the following. 

i) Squar ing of the shoulders .to the target. c 

ii) Moving leg opposite dominant arm to half a 

foot length in front of other foot. 
1 ~ 

iii) Positioning of the legs shou).der width 

apart. 

iv) Bending of the knees to approximately a 120 

degr,..ee angle. 

v) Flexing of the torse to a 45 degree angle te 

, the ground. 

vi) Spreadlng of the'- subject's fingers on the 

baIl. 

vii) Grasping of the subject 's dominant arm and 

ini tiating the backswing. 

viii) Grasping the subject' s dominant hand at the 

wrist and smoothly moving the arm thr:ough an arc 

from 50 degrees behind the vertical plane to 90 
" 

degrees in' front of the vertical plane • 
.. 7, 
\\" ~ 

ix) Graspinq the subject' s dominant hand, and 

smoothly moving 
r 

the arm through an arc from. 50 

degrees behind the vertical plane to 90 degree"s in 

front of the vertical plane aiding release of the 

baIl as the subject' s 'arm passes his lead leg. 
, ' 

Level III. Minimal Guidance (MG) 

( Minimal guidance may include any of the fOllowing: 

i') Tapping/touching of the subject 1 s shoulders 

\ 

r 

! 
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to signal corr~ct positio~ing." 

ii) Tappin9/touching of thé subject's knees to 

signal that a change in knee flexion is required. 

iii) Tapping/touching of the subject's left or 

right foot to signal that a change in positioning 

is required. 

iv) T~pping/touching of the subject's torso 

(front or back) to signal that a change of 

positioning is required. 

v) T?pping/touching oft the subject' s dominant 

arm to: . a) initiate movement, or b) signal that a 

change is required. 

vi) Tapping/touching of the ~ubject's dominant 

hand to signal that a change of hand position is 

required. 

B. VISUAL PROMPTS 

Level I. Complete Skill Demonstration (0) 

, 
'$ 

i) The instructor will demonstrate the complete 

bowling skill, exaggerating the salient features 

of the task, those being: 1) shoulders squared; 2) 

leg opposite to dominant hand leadïng by a 1/2 

foot lengthi 3) knees bent at approximately a 120 

degree angle, 4) the torsa flexed at a 45 degree 

angle to the ground and 5) feet shoulder width 

apart. 

Level II. Partial Skill Demonstration 

A partial skill demonstration May i~clude a 

demanstration of' any, but 
, 

not all of the 

G' 
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following. 

i) Shoulders squared to the target • 
• 

ii) Foot opposite dominant arm 1/2 a foot 1ength 

in front of the other foot. 

iU) 

angle. 

Knees bent 
. Jo. 

to approxlmately a 120 degree 

iv) Torso flexed ta a 45 # degree angle to the 
e 

ground. 
, 
\ 

v) Fingers spread comfortably around the baIl • 
... _ '0 

vi) A demonstration of the starting position of 

the bowling task (numbers i to v above )" 

vii) The smooth movement of the < tiowling arm 
. 

c<through an arc from 50 degrees behind the vertical 

G- plane. 

viii) The smooth movement of the bowling arm 

through an arc from 50 degrees behind the vertical 

plane to 90 degrees in front of the vertical 

plane, releasing the baIl as the bowling arm 

passes the front foot. 

Level III. Gestural Prompting. 

" i) Poi~ting to the subjectl' s shoulders to 

indicate a change in position is required. 

ii) pointing to,the,subject's feet to'indicate a 

change ,in positioning is required • 
. 

iii) .Pointing to the subjec,t' s knees to indicate VI 

a change in position i8 required. 
, 
iv) Pointing to the subject's torso to indicate 

a· change in position is required. 

" At ; ; 4tilD$i(i4f if .; Si", x 

i 
! J 
1 



< , 

1 
1 

1 . ! 

,:! 
,', \ 

" 

1 • 
,j () 
1 

c. 

.......... 1Il .. li •• 1 1'$ kil. 11 , 7 dl 

v) Pointing to the subject: t s 

bowling hand to indicate a change 

is required. 
1 

~ 
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f ingera on the 

in po~itioning< 

vi) Pointing to where the bowling arm sbould be 

at the end of the backswing. 

vii) Pointing to where the bowling arm should be 

at the end of the follow through. 

viii) Pointing, to the target to ~ndicate where the 

subjeet '5 attentïon should be focussed • . . 
VERBAL PROMPTS 1 

<, 

Level I. Skill eue. 
1 

c::i" The following are skill eues that mày be eaployed. 

,l, 

Level II. 

i) Turn your sho,ulder-s. 

ii) Bend your knees. 
1 

iii) Keep your-head up. 

iv) Move your foot forward. 

v) Move your foot badt. 

vi) Bend at your middle. -
vii) Swing your arme 

viii) Swing your arm smoothly. 

ix) Keep your ~m straight: 

x), Open your legs. 

Skill Mand. 

The fà-towing 
à 

are sk'lll manda tha,t 

employed. 

i) Roll the baIl towards the pins. 

ii) Bowl th~ baIl towarda the pins. 

may be 

iii) Can you roll the bal'!, towards the pins? 

-

, :,1 <?-' 
... ,y •• 
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iv) tan yeu bowl the ba!.l 

v) Rol.l the baIl. 

vi) Bowl the baIl. 

vii), can you roll the bal.11 

viii} Can you bpwl the ball? 

'Level X'II. Action eue. 

•• 

i) Are you ready? 

ii) Read, set, gol 

'('ii) One, t.wo. tbree, gol 

C' 
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tovacda the pins? 
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PRE-T~ST TO ASCERTA!N/~ 
è ~ 

INITIAL ~OWLING ABILITY LEVEL 

) 
1.. From a distance of 15 f,pet the subject will roll a rubb'er 

seaml,ess softball towards "ten l~-inch pl:as.ti~ bow,ling 
~~ 

pins~ knocking down a total of at least 25 pins ·over five 

consecutive trials'. . . 
" 

J. From a distance of ten feet the subject will roll a 

rubber seamless softball towards ten 12-inch plastic 

bowling pins, knocking down a total of at least 25 pins 

over fi ve cons ecu t ive trials. 

3. From a distance of fi ve feet the subject will roll a 

rubber seamless softbal1 towards ten 12-inch plastic 
p 

bowling pins, knock~n9 down a total of. at least 25 pins 

over five consecutive trials. 
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EQUIPMENT UTILI~ED 

1 , . 
1. One rubber seamless softball. 

.' 

2. Ten 12-inch red plastic bowling pins. 

3. One 7-inch wide, 5-foot long orange 'track' made r of 
. 

Mactac pap~ r • 

4. One 14-inch wide, 5-foot long orange 'track' made of 

Mactac paper. 

5. One 7-inch wi,de, lO-foot long orange ' tIlack' made of. 

Mactac paper. 

6. One 14-inch wide, lO-foot long orange f traqk' made of 
1 

Mactac'paper. 

7. One 7-inch'wide, l5-foot long orange 'track' made of 

Mact.ae: pape r . 

8. One 14.,.inch wide, l5-foot long orange 'track' made of 

Mactac'paper. 
\ 

,9. Si~ S-foot long waoden barriers (height - six inches). 

10-. Sony video tape recorder and camera. 

o 

(' 
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TEST GIVEN TO OBSERVERS 
\ 

Identify the prompts admi'nistered in examp1es 1-16 as 

one of the fo11owing: 

a) Complete Manipulation 

b) Manipu1ative Prompt 

c) Minimal Guidance 

d) Complete Skill Demonstration 

e) Partial Skill Demonstration 

f) Gestural Prompt 

g) Skill eue 

h) Skill Mand 

i) Act ion eue 

Indicate your response by writing the appropriate 

letter in the brackets following each question. 

1. The subject's body is manipu1ated into the correct 
; 

starting position for the bowling task and the subject 

is moved through the task by the ins t ructor • ) 

2. The instructor grasps the subject's shoulders and 

squares them to the target. ( ) 

3. The subject's knees are bent to approximatelya. 120 

degree angle and the torso is flexed to a 45 degree 

angle to the ground. (-~ 

4. The instructor demonstrates the bowling task, 

exaggerating the salient features. 

5. The instructor points to, the subject' s f ingers on the .' 

1 bowling hand' to indicate a change of posi tion is 

required. ) 1 
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6. The instructor touches the subject'a dominant arm in 

arder to indicate that ~ change of position is required. 

( , . 
7. The instructor demonstrates . appropriate foot 

posi tioning. ( 

8. Ta indicate action i5 required, the instructor says 

"ready, set, go". ( 

9. The instructor points ta the target in order to indicate 

where the subject's attention should be focused. ( 

10. The instructor taps the subject 15 shoulders to signal 

correct pos~tioning • J " 
11. The instructor tells the subject ta bend his knees. -

( "'il< 

12. The instructor tells the subject to kef2P his head up. 

13. The instructor dernonstrates the starting position of the 
" 

bow1 ing task. ( 

14. The instructor says to the student, "roll the baIl 

towards the pins". ( 

15. 'In arder to indicate to the 5ubject that he i5 to roll 

the baIl towards the pins, the instructor says, "are you 

ready?". ) 

16. The instructor says to the student, "can you roll the 
e 

baIl?" • ( ) 

'\ 
Answers: l (a) , 2 (b) , 3 (b) , 4 (d) , 5 ( f) , 6 (c) , 

7 (e) , 8 ( i) , 9 (fh 1.0 (c) ,. Il (g), 12 (g) , 

13 (e), 14 (h), l5,(i), 16 (h) • 

t 
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