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ABSTRACT 

Topographically well-defined classes of behaviour emitted 

_ by developmentally retarded subjects were monitored automatically 

or by an observer . Classes of behaviour i ncluded lever-pressing 

(a descri ptive operant) and alternative behaviours (behaviours not 

specified in a stimulus schedule). Experiments were performed j_n 

which various sti muli ( e . g . slides, music , sweets, verbal approval, 

etc) were presented according t o various schedul es of stimulation. 

The l at t er included response-contingent, r esponse- noncontingent 

and extinction schedules : Several parameters of schedules and 

stimuli (type of stimul us, duration of stimulus , schedul e 

r equir ement s , etc) were varied systematical ly and the r esulting 

transiti on between elements of the behaviour stream were ­

investi gat ed. 
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In order to facilitate an in-depth analysis, many aspects 

of the behaviour stream were examined, Several aspects of lever­

pressing including response rate, duration of post-sti mul us pauses , 

frequency of pauses in re sponding , and frequency of responding during 

stimulus presentations were recorded. In addition the frequency, 

total duration , bout-length , and temporal l oci of alternative 

behaviours were recorded. 

i 
The results revealed f unctional relationships between the 

experimental maniuplations and various dimensions of lever-pressine 

and alternative behaviours. Considerable variability was found 

between and within subjects , the variability being the result of 

complex, but lawful, interrelations be t ween eleroents of the 

behaviour stream. 

The experimental analysis of behaviour has traditionally 

concentrated on the analysis of :r:elationships between single 

responses and other discrete events such as reinforcers. The 

present results add to the growing evidence t hat it is necessary 

to analyse behaviour in many dimensions and to consider behavioural 

phenomena as a continuous stream of interrelated stimulus and 

behavioural events. I n this context the study of alternative 

behaviours may enhance the analysis of behaviour and provide a 

basis for the study of the orderly relations involved i n the 

behaviour of :retarded persons even when , as is freq_uently the 

case, such behaviour may appear haphazard. 
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C:r.APTER 1 

Int:::-cc.uction 

In r ecent years research in the field of developmental 

r e t ardation (Gardner and Selin6er , 1:)71)1 as well as i n ot her 

area s of applied psychol ogy (Kazdir., 1975), has produced a prolific 

g:r-owth rate i n the area w:1.i.ch has variously been desc:dbed under 

the l abels of "behavi our modifica t ion", " appli ed behavioural 

Analysis" and "functional analysis of behavi our". The defining 

charact eristics, practical applications , theoretical basis and 

rationale of this area of work have been well document ed and 

r eviewed at l engt h else~here (Woods , 1973; Bijou, 1966; Spr adlin 

and Giradeau , 1966; Ki ernan , 1973, 1974) . 

Skinner , (1938 , 1953, 1971, 1974) proposed t he basic 

assumption for a science of behavi our tr.at al l behaviour is multiply 

determined bJ r:u.merous f actors such as t he heredi tor y history 

of an individual, includ i DG his membershi:P i n a given sr ecies 2.nd 

Li s persona-1 physical enC:.owment , and the physica l environment in 
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which he exi sts , both pust and present . The explicit t ask of the 

science of behaviour is t o discover all the i ndependent variabl es 

of v:hich probauili ty of behavi our is a function . In order to 

achieve t l1is aim, analysis of the functional relationships 

bet ween i nde:,.,'€ndent variables (hereui tary and environment a l 

conditions and events) and the dependent variable (behaviour) 

is possible without having to incor11orate hypotbetical .intervening 

va:pia1)les such as t he conceptual nervous system (Hebb, 1949). 

However , this is not to say that nothir1g is happening i nside 

the organism o:::· that what i s happening is unimportent. It means 

that in order t o be able to describe and explai n behaviour it 

is not necessary to know how the dependent and independent variables 

are connected, whether tl:e links be real or hypothetic2-l ones. 

A functional analysis of retarded behaviour recognises the 

r e l evance of he::::-idi tary f actors and. :9.hysiologicalanomal ies in 

determining 't.he behaviour of retard.ates but conceptualises these 

as biolo6ica l setting f ac tors rather than t he caw-,es of .a 

retarded behaviov.ral repetoire (Bijou , 1966 ; Girardeau , 1972). 

Such an approach avoids the futile search for single causes of 

retarded behavi ou.:::- and a t tempts to determine t he r ange of variabl es 

r elated to a retarded b~havioural develo~ment (~i m.merman , 1965). 

Thi s approach to t Le study of the behaviour of the develop­

mentally r etarded t enerally t akes as i ts point of embarkat i on the 

application of the empi rically cle:::-ived laws of learning . It has 
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generally been accept ed t hat there are two 0 types" of learning ; 

"respondent" or classical conditioninl.,' w:iich was first r eported 

by Pavlov (1922) and his associates , and "instrument al l earninet 

or "operant conditionin[;" which was formulated i n the research 

and writ ines of Thorndike (1911) 2.ncl Skinner ( 1935b, 1938). 

This dichotomy, based on .differences in experiment al paradigms 

and t he ap_rarent inabi lity to demonst rate operant conditioning 

of the various autonomic functions ( Ski nner , 19]8 , 1953), is 

generally acJ.r..nowledr;ed in commencin,~ a functional analysis of the 

behaviour of the retarded ('Bi jou , 196G; Spradlin and. Girardeau , 

1966). A natura l extension of these fo rmulations has been the 

application of behavi oural analysis to modify the behaviour 

proble□s and deficiences of the retarded . 

Applied behaviour analys i s has evolved from basic research 

concerned mainly with o:perent conditi oning and carried out 

mainly with animal sub~ect s . JJore specifically it has centred 

around analysis of t t e func t i ona l reJ.at ionships between a discrete 

operant behaviour ( usually a l ever- press or key-peck) and events 

in t he envirornnent . Investigations have been concerned with 

va~ious aspects of the basic three t er n contingency (Skinner , 

1969) which conn ects an.teced.e!lt e.nd consequencial events and the 

operant behaviour se lected f or direct r.,easurement . Studies of the 

experiment al analys is of behavi our have t ended to focus on the 

patterns of operilllt responding under sche~ules of re inforcement . 
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In its infancy , the expe:.::-i menta l analysis of behaviou:r· 

s elected a sinpl e discrete unit of behaviour for its ease of 

measure1aent i n order t o invest i eat e t he functional relati onships 

between envirorunent2,l event s and the :::-,robabili ty of occurrence of 

the operant. Skinner ( 196Ga) l)Oint ed out that a measure wh ich 

closely :Paral leled probability of behaviotir wa s its r a te of 

occurrence * under most of the basic scheclvles of reinforcement . 

Rate or frequency of behaviour beca.me · t he raw dat a of the 

expe:L'ime11tal analysis of beh~viour a nd it has become a l most an 

axi om for stuc.ies of a pplied be'.1avi our analysi s t hat tarc.:et 

behavi om·s must be defined i n st:·cl-1 a w&y that they a r e capable 

of producin..,; r ate data. 

Behaviour modification studi es t~·pica. l l y employ a sin.:::,l e ­

sutject experiment a l procedure ( Sidman, 1960) using a reversal or a 

multiple- baseline ciesign , (Baer , Wolf anc. Risley , 1968). A 

" reinforcertt i.s eenera lly s e lected and in the treatment phase 

of t he study the Law of Ef fect is applied in whi c h the "rei nforcer" 

is made oontini3ent on the occurrence of a t art,et behaviour , 

f ollowine the o,er~n t co11d.i tioni!1e paradi gm. Ana l ysi s of changes 

in r a te or frequency of the t arge t behavi our is made under . t he 

dif ferent ex;,erimental ·:phases. 

* This has b een qual i£'ied by Skinner ( 1966b) in which he em:Phasised 
t hat a corre lat ion of r ate with :p:r·obabilit:1 is not a lways the C8se a-

1 Rate of respondj.ng is by no means t o be equated with 
probability of respond.i nc , as fr ec:uency thercries of probability 
and compar able problel:\5 i n physi cs lJO. ve s hown ' (p .16) . 
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Over the last ten y,ea.rs numerous behaviour modi.fication 

"tec hniques" h1:we been dev eJ.oped. which cover an ever growing 

r ange of ber.aviours and s ituations . "Packat;es" of behavi our 

chanee t echniq_ues have a:p:i;ea r e d whi ch provide t he "proven" 

methods for producins desired ends with the behaviour of the 

retarded . }iianual s :9rovidin.5 r,ro5rammes and worksho::;,s for t eaching 

the necessary behaviour change skills heve prolif e r a:t ed . These 

" techni<;_ues" are 15enerally haile d as having been derj_ved from 

t he f a c ts discovered by " t~e experiinent al analysis of behavi our" 

and there has been a t endency for workers i n t he field of 

behaviour modi fic 2.tion with the retarded to advocate lookinc to 

the experimental analysis of behaviour for fur ther "teclmiques" 

to b e di scovered and used in applicat i on ( e . g . Cliffe , Ga thercole 

and Epling , 1974) . 

However , in the euphoria v,hi ch has a c compani ed the rapid 

de'..Aelopment of behaviour moclifj_ca tion t echni ques fo r the retarded , 

s ome of t he ess ential ing.cedients of a sci ence of behaviour seem 

to h ave been l eft behind. A close exa mination of the out come of 

us inc behaviour modJ.fication "techr:iiques" revea]s a technology 

wh.:.ch needs t o be r e - e xamined . Fur t hermore , t he assumptioll t r.at 

the "facts di scovered" by the experime:1t a l anal ysis of behaviour 

are applicable intoto f or use with the r etar ded needs further 

examinat i on. At present a number of prominent researchers in t h e 

fie l d of the experi ment a l ana l::sis of behavi our are suge:;esting 

th2.t r evisions are r equir ed i n the ba.sic frame'L'orks and formulations 
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that have e;roYm out of the early experj_mental pa radigms and need 

to be replaced l1y r:ew conceptions of behaviour w1,ich would apply 

new descri:pUve categories to instance s of behaviour (.e . g 

Schoenfi eld, 1966; Gold.i amond, 1975). J,n attempt to examine 

s ome of these reservations follows in t!~e next three sections and 

an examination of a ltern a tive frameworks will te discussed in the 

n ext chapter. 

Behaviour r::ouification Techniques 

The analysis of behaviour is a system for describing 

behaviour and s:pecifyine the c omLi t i ons under w}tich it is 

acq_ui red , maintained and eliminated. Baer, Uolf and llisley (1968) 

made the fol l owing comments about a pplied behaviour anal ysis:-

, 1.rhe differences between applied. and basic research 
are not c1 ifferences betwee n tha t which 11 discovers" and that 
wtich merely " applies" what is already k..nown. Eoth endeavours 
ask wliat controls the behaviour under study. Hon- applied 
reser.rch is likely to look at any behaviour, an(i at a ny 
variable wr~ich may conce ivably r e l ate to it . Applied research 
is constra ined to look at variables which can be e ffective 
i n improvfo~ tl:e behaviour under s t udy (Ilaer et al , 1968 , 
p. 91) ' 

In their discuss ion of applied b ehaviour anal ysis , Baer 

e t a l ( 1968) point ou.t that the term 1ttechnologica l 11
, when used 

in t his res1)ect , simply means tha-l; the techniques rnakine up a 

particular behavioural application are compl etely identified and 

described. However , s tl:ict adherence t o the cri teria which Baer e t ­

a l (196C) sugc est for eval uating applied behavioural studies has 

not always been met. 
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There has been a st•.:ady i ncrease i n t he num1,er cf behaviou r 

modifica tion " t echniques" whi ch are used to "treat" va2:·ious 

behavi oural problems. }i.':;:amples of t hese "tec hni ques" that have 

been devise d for eliminating undesirable behavi our with t:ie 

ret arded i nclude " shock- punishment trea tr.ient" ( r eviewed by 

Bucher and Lovaas , 1962) , "phy::dcal r es t:r.aint by ty ini=; the client 

t o a chair" (Lane and Comrath , 1970) , nthe over-correction principJ.en 

( Foxx and Azrin , 1972; Foxx and Azr in , 1973), "autism reversal" 

( ~zrin , Kaplan and :E'oxx , 197 3) , 11 r eq_uired relaxation11 ( 'i7ebster 

and A'.!l rin , 197.3) and " hand- awareness t r2,ining11 (Azrin :=tnd Nunn , 

197 3) . Similarly , t ecim i ques to t' St ~blish desirabl e behav i ours 

such as " rapid toilet-trainin1:, methods '' (1izrin and Foxx , 1971) 

and various s e lf-hell) programmes (Wat son, 1969) hav e appeared 

which apr)t~ently can be applied with minor alterations to produce 

the desirable chane,e i n behavi our wit:i. any member of the subject 

popula t i on for which t hey were devi sed . Ho\,ever , as IUchael a nd 

l1eycrson (1962) have pointed out: -

• A be havioura l a rproa c:1 to human control does not con£is t 
of a bae of t :ri cks to bf~ a:r:plied mechanica 1ly fo r -the purpose 
of coerci :15 unwillin2; l)eor,le (Hichael and l !erer so:1. , 1962, p 322) . 

1:Iany "behaviour modifiers" consider t heir job a s t r.at of 

making tecm.1olo0ica l a ppJ.icat i o11s c f t he finu. i ngs of basic research . 

Cliffe et a l (197 4) , for exar:1ple , c onsider t hat "behaviour modi fier s" 

shoul J. be ' acq_ua int ed with basic research in operant condit i oning 

to be abl e t o work 01.1t implicat i on s for application (Cliffe e t a l , 

1974 , p . 390), ' They s~g6est that the time lag between scientific 
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discovery and teohnolocical appHcat ion should be shortened 

i n order to achieve solutions to some of the behavioural problems 

which so f ar hD.ve not responded to behaviour modificat i on . .As an 

example of a ''principle" lookine; for application t J,ey mention 

behaviour contrast (Re~·nolds, 1961 , 1968). * 

They speculate that by using this 11technique1t the freQuency 

of desirable behaviour rr.ay actually i ncrease as other behaviour is 

reduced in frequency under e:xtincti on. However , as the above 

quote from Baer et a] (1968) emphasises, this kind of approach 

is exactly what a..n applied. behavioural analysis should not be 

doing. 

One of the "techniques" of behaviour modi fication which 

has had much use i n atteQptin8 to change behaviour is that of 

"token economy". The folJ.ow.i.ng q_uote from an account of a leading 

British token econ cmy proj ect with chror.ic schizo:phrenj_c patients 

exemplifies hew the "tecr..nic;_ues" apyroach has deviated far f rom 

t he functional analysis of behaviour :prcposed by Skinner (1938);-

* Interestinely, recent ~vidence suegests that behavioural contrast 
is a species-specific :phenomcr.on in pigeons with key- pecking . 
Severa l r eports have net found t he :phenomenon v.•ith other species 
such as rats with l ever-pressi n0 ( e . g . Boakes , Halliday , arid T'oli 
197 3). It s·eems tha t the diff erence cou l d be re1.eated to consummatory 
aspects of key-pecking (Bo~kes et al, 1973 ; St adJon and Simmelhag , 
1971). 
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' The theory 0f operant c ond itionini; is tr.at n ot only does 
t he t oken motivate t he _p2.t i.ent to behave in certai n ways , 
bnt"re inforc e E,11 llis behavi our . Such reinforced behav i our 
should event ual ly b€corne ar1 integral p2.rt of the 11 way he 
is , " continuin0 even when the token is removed ••• 
0 per 2.nt c onditioning • • • is a structured approach vii th a 
uni f i ed theory behind it, naL1e ly t ha t any pat i ent can 
l earn new r,10<.ies of be:1avi o,cr i .: i;ne appropriate r einforcer 
c an b e found ( Baker , nall and Hutchins on , 1974 , p. 367) 1 • 

Catania. (196f , 1969 , 1975) ha s continually made tl:e point 

that " r einforcement" is not an explanation for behaviour: , but 
I 

I 

is a name for a particular type of behavioura l relation. 

Homme e t al (1968) in exami ning the phrase " behavioural 

engineering" , have disti neui shed betwe en the 11 t echnoloGJ of 

contingency managE:ment 1
t aud the " t echnolog,_-v of stimuJ.us control". 

Hany of t he " behaviou.r modificat i on t e ch..'1.ique s " which hav e been 

deve l oped for use with the retarde d are frequently nothing mor e 

than attempts to impose· arbitrary contineencies of reinf orcement 

to bring about desi rab1.e c;1ances in b ei,av.iour . F:cec;_uent;ty t hese 

c ontingency managerr.e nt techniques f a il to conside r the technology 

of stimulus control. They neelect to investigate the functional 

relat i onships between environmenta l events and the behaviour t hey 

wish to change. The " t ec hnic;.uestt a pproach does not a s k the question 

l!what c ontrols -:.he behaviour under s t udy?" , in order to be a ble 

t o manipul a t e the vari a1_>les wl:!ich can be effective in imp:::oving 

the behaviour unde r study , as Baer e t al (1968) proposed , it 

mechanically ;el e cts the ~ppropriate method for a particular 

behavioural problem. 
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This method of mechanically selecting the appropriate 

" behavioural techni que" to "treat" a particular cli a;nostic 

l abel ( e.g . " systematic desensitisat ion" "flooding" or implo si on" 

for :phooics, " av~)rsion therapy" for a lcoholics or homosexu.als 1 

" relaxat ion t raining" or "biofe edback" for neurotics , etc) is 

typica l of st 11dies which claifll to use "Behavi our The:'c,i:;ytt ( c. f. 

Harks, Rachroan and Ge l ci er , 1965 ; :Cysenck , 1960; E"-Jsenck and 
I 

Rachman, 1975; Lazarus , 1973) . 

I t appears t hat many of those who devise behaviou:c 

modifica tion "tec!miq_ues" are under tlle impression that t he findir.6s 

of basic. resear ch in the experimenta l anal ysis of bet.aviour are 

" t he l aws of behavi our". This a pparent " sound basis" from which 

" t echniques" for applicat i on are derived can he seen in statements 

such as the follov;ing :-

' 'l'he r eason for the ef fectiveness of bE!haviour 
modif i cation lies i n its derivat ion frcm the exreri menta l 
anal ysis of behavi our . l:o other approach i n t Le history 
of }JsycholoGY has demonst:r.'at ecl such refined 1~redic~ion and 
control over its suo:ect-mat ter with such scientific riGour , 
replicability and ceneralit y (p. 390)' (Cl iffe et al, 1974) 

I t is t:r:u.e that me.ny stnii es of the ex:periwenta l analysis of 

behaviour have been able t o i dentif:,r E.nd control independant 

vari ables produci n0 char1c,es i D rat e of re spondin~ which can be 

11redicted vlith great :pr ecision . It is anot her thin.:; 1 however , 

t o say that al ]. ana lyse s of bel-:uvi our (includi ne applied ones) 

mus t t herefore ap;,roximate t his degree of precision so that: -

' ••• an ef fect ive behavioural tec!moloc;y emerges 
wbj ch i s based on a powerful science of beh&.viour (p. 390' ) 
( Cli ffe et al , 1974) . 
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The next section attempts to examine how mi sconceptions 

concerni nt,; the findine.s of tl:e exper ir.iental analysis of behaviour 

( tha t r!ave encouI"age<l the development of a mechanical appli cation 

of techni~ues ) have developed. 

The Experi ment al .Analysis of ::'ehaviour 

u] asic research" i n ti1e ex;ieri rnental analysis of behavi our 

has mainly been carried out in experiment al chambers }mown as 

"Skinner boxes" with rat s , pigeons and monkeys . It has been 

concerned with ex8.mining the functional r el ati onships between 

discr i minative stimuli, rate of responding (lever-pres s ing ox 

key -pecking) and pa:c·amet er s of rei nforcine; sti muli such as macnitude 

or schedule of r e inforcement . }3efor e detailed analysis of cbmees 

in r esponse rate became :,-iossi bl e with the advent of more sophisticated 

recordin6 eq_uipment , such as computers , pattec'.':1.s of respondin8 were 

exami ned on cumulat j_ve r ecords ( e . g . Ski nner , 1938). 

Many of the e2.rly studies which involved oanipulations of 

reinfor cement maen i t ude e,eneralJ.y concluded t hat once Tesponding 

st abilises on a };)articular schedule of r einfo:r-cement , particularly 

one t llat typically produces hi&-11 rates of respondint=; , t hen chg,nges 

in mangitude of r e i rcforc?ment c:oes not r esult in significant cha.nee 

in the pat t ern of res pondinb ( e . g . Ferster and Skinner , 1957). The 

effect of these findi nes on the behavi our of experimenter s was 

summarised by 1.,orse (1966) as follows :-
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'Thi s lack of correlation with r ate has led to a 
n e0lect of riatnitude of r einforcement as a f e.ctor in 
schedule-controlled res:pondine, , and has fost ered the erroneous 
tendency to recard reinforcenent as a constant effect with 
ma0ni tudes below some tb.reshold. value not teint:, reinf orcers , 
and all rnaenitucles above that value beine equa lly effective 
reinforcers .•(~orse, 196~p. 81). 

An example of how this tendency has carri ed over i nto the 

development of a:;;Jplied 11t echniques11 was seen in t he quote from 

Baker ·et al (1974) in t he previous section . 

Vihen manipulated , the parameter of reinforce!llent which 

produced mo!.'e noticeable cbanees i n patterns of responllin1; was 

the schedule . The study of schedules of rei nforcement has 

examined in great det ail hew differ ent :patterns of response rates 

are prod.uced lmder different schedules . It became apparent t hat a 

great degree of intra- subject , intra- species and inter-species 

generality existed ree;arding typical patterns of responding under 

the sar:ie schedule of r e i nforcenent . Fixed--interval schedules 

typically produced 11 sca llol)'' patt erns on cumulative r ecor ds , and 

f i xed-ratio schedules produced. "brea k 2nd run" patterns , for 

example. Similarly, the ty1)ical response rate r--atterns were 

produced ~hen diff ~rent reinfor cers were used and when di fferent 

oper2.nts were examined . Skinner (1956) showed as an .exam:!)le of 

significance for comparative phycholoci" .. - and the study of indi,1i uual 

di ffere nces , three t r acines of o-eat similarity from cumulative 

r ecords of responding uncler a multiple fixed- interval fixed- ratio 

schedule . One of the records was produced by a pie;eon in an e:.-:peri­

ment by Ferster and Skinner (1957), one was r!lade by a rat in an 
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experi ment· 'Jy Lor h on &noxi a , and t lJe t hi rd was rnade by a monkey 

i n an experiment "by Pri bram. Ski nne:c (19G9) has comment ed t hat:-

'In the exper i mental anal ysis of behav i ours many 
species (J.ifferences a.r e mi ni mi sed . Sti,:!uJ.i ar-e chosen t o which 
t he s peci es under i nvest i c;at ion C8.Il r e spond and ,·1.hi ch do not 
elici t ur rGl e&se ,i i sr ur,t i n~:, :r:esponses • • • I n this way Sl)8Ci e s 
differ ences i n sensory equ i1,Jrn,mt , in ef f ector systems , in 
suscepti bility t o r einforcement , and i n possi bl e cli sr uptive 

t . . . . d' ( ck · 10 'o , q") r eper · oires a re minimi se ~~rmer , / b/, p. ~~~. 

This experiment .11 strat egy i s desi ::'.,rled specifica lly to 

eliminate s our ces of variabi lity betweeµ and within speci es , In 

di scusdn.:; the example of i nter --species s i mL!.a:d ties in patt erns 

of behav i our mentioned above , Ski nner ( 1956) 1aade the following 

observations:-

' Of course , t hese three Epeci es have behavioural 
r epertoires whi ch are a s diff erent as t h~ir anatomies , Dut 
once you have allowed for difference s i n the w&y i n whj_ch 
they make cont act with the e nvironment, anJ. t he w~:rs in wh:i.ch 
they act upon t ile environment , what r emaj_ns of t he i r behavi our 
shows astonishine;ly s i milar proper t i es ••• :Di f f icult pr obl ems 
of i diosyncrasy or i ndi v i duality will alwr,ys arisG a s pr oduct s 
of bioloGi cal and cultura l proces se s , but it i s t he very 
business of t he e:<.per i menta l analysi s of l ,ehaviour t o devi se 
techniqu es v1lli ch rec:.uce tl ,e i :c effect s except when t hey a1·e 
explicitJ .. y unci.er invesU 0at i on' ( Skinne.1.·, 1956, p. 229), 

Despite Skinner ' s (1956 , 1969) e1n:rhasi s tha t s ou..--:-ces of 

vari ahility are purposely avoided in studi es whi c h have produced 

t he inter- and i ntr a - speci es s imilar ity i n patterns of r esponding 

u...rider v2.ri aus schedul e s of 1.·c i nforcer:ient , t here ha s be r:m a t endency 

to s earch f or t he general "laws of behavi our" under the assumption 

that t hey may be revealed equally well irrespective of which specie s 

i s exami ned and by u si nG any combir.ation of discr i mi nat ive s t i mulus , 

response , and r ei nforcer . This asswnption, t hat t be elements of 

t he"three t er m cont ingcncy11 are arbitrar y and interchangeable , has 
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frequently been made i n s t a t ements such a s ti:1e fo llow:i.n3 :-

' We arbitrarily choose almost 2.n;i' act from t he animals 
repertoire u 1d reinforce it with f ood , 1•1a.ter , o?: v,hatever 
else the anfrwl will ·,wrk to obta in • •• The s 2.,ne act ca11 be 
used. for any re i nforcer ••• I n effect , in any ope::-:ant s i tuat i on , 
the stimulus , tr.e :response , and t h(; r e i r,for cem.:mt are compl etely 
arbi t :r·ary c!nd i nt erchan[.;eable . No one of them bears any 
biolovically built-in fixed co1u1ection to the ot her ,' 
(Teite l baum , 19G6 , pp. 566-567) , 

The n otion of r ei nforcement being 2.n "al}-or-.none effect" 

and the assumption of ccnsidcrabJe generality of the "laws of 

Behaviour" have been generally acc0pt ed and on the whole 

experir.1ental results have not cont radicted them until ve1.-y 

recently. Hot surp::'.'i singly, these general aties have been accepted 

by many 11 behaviou.r modifiers" as scientific f acts to be applied in 

a behavioural technolot,,:y. However , in r ecent years severel areas 

of research in t:1e experir.1ental anal ysis of behavio1.B'.' have: produced 

•findings whkh demand a wi dening of the field of behavioural analysis 

(both pm·e and applied) , 2.nd sugGest a r e- assessment of scme o: t he 

basic assumptions . Some cf the re sults which sugc;est that these 

generalisations may be limit ed in their applicability a:;::e r ev iewed 

in the next secti on. 

,Sorc.e Recent :;:xperimenta.l Fino. i.ngs 

The classic distinction between operants and respondents , as 

separate types of conditioning (Skinner 1935b , 193t) has persisted 

for many yearsi There has been no un iversally vali d. way of i dentify­

inc operants and r espondents other than t he operati ons used to 

produce them. However , the specifications of r elationships between 

\ 
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r esponse classes and stimulus classes t hat are involved can be 

accounted for i n ways that do not require the postulation of two 

separa te kinds of conditioning ( e .g . Schoenfeld , 1966 ; Cat ar1ia , 1971) 

and t his aspect of the di chotomy will be examined i n the next 

chapter. 

The operant-respondent dichotomy was a lso bolstered by the 

assumpti on that the two ty1)es of behaviour wer e correl ated with 

somatic and autonomic ef fect or s~s t ems , respect i vely ( Skinner , 

19 38, 1953). However , much recent work has demonstrated t liis 

assumption to be incorrect. Research by N .E . Hiller and his 

associates ( e . c. J.,iller and Carmona , 1967; Hiller , 1969; Di Ca:L'a. , 

1970) have demonst r ated the use of the oper ant rJaradi gm to control 

various autonomic functions such as blood pl essure and heart r ate • 

.Applications of t he operant control of glandular and visceral 

r esponses i n Man have rirolifera ted in recent years ( e . 5. Elder 

and Ruiz, 1973; Sha::;:,iro , Tursky and Schwartz , 1970) . Similarly 

there have been demonstrat i ons of r espondent control of somatic 

r esponses as exemplified i n Brown and Jenkins (196G) s tudi es of 

autoshapi ne cf key- 1)ecking in t he pi geon. 

With the wi deni ng of ex:peri rnent a l work in the gener al f ield 

of behaviour ana lysis several anornaJ.ie s with respect t o tr~e " laws 

of behaviour" have arisen wt ich when t aken together constitute clear 

evidence that arbitrary combinations of st i 1mlus , r esponse , and 

r einforcer are not all equiva l ent , These findin~s are us1_al l y 

present ·ed under the title of "constr,.,ints on learni ng" and have 
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been reviewed at length by ShettJ.eworth (1972) and Se ligman and 

Ha5er (1972). One of the earliest examples was p~·ovided by 

Dreland and Bre land ( 1961) who desc:rib,:!d their attempts to tra in 

unconventional laborator::' animals such as pigs , hens , and racoons . 

I n some cases , as the t raining proceeded , instead of producine, the 

behaviour that was specified in the "reinforc en~ent contingency", the 

behavi our of these animals "drifted" towards ar..other behaviour 

whi ch appeared to be related to the "stimulus situation" or 

"setting conuitions" in wliich they were pl2.ced . Ap},ar ently 

s omething about t he " food-ge ttin6" situat ion was ,·:ore i mportant 

than the r einforcement continrrency in determinine their behaviour . 

Staddon ,rd Simmelhag (1971) presented a synthesis of exampl es 

such as this i n whi cr. parallels between l earni n3 a n d natura l 

selectionwcrt ex2mined . Similarities 1)e tween processes involved 

in behavioural chan6e and in tl1e evolution cf speci es have been 

noted with increasine; frequency r eccmt ly ( e . e:, . Gilbert 197C , 1972 ; 

Skinner , 1969 , 1974 ; Stad1:ion and Simmelhag, 1971). 

BY.ample s of constra ints on lec·rnint provided by Shett lewort h 

(1972) cover thE: relation ship between the response and t he reinforcer, 

the relat ionship between the stimulus an,l the response , and the 

specifici t:1 of stimulus to reinforcer . !,Tany of -'.;hese constra ining 

aspects appear to be species-specific and involve va:r:·ious phylogenic 

and ontogenic determinants of behaviour . J.rost of the exa.!!lples w).1ich 

are given as " constraints" on learniP.e are those Jare st!'.'ategies to 

minimise species differences as described in t r-e previous section 
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have not been employed by the experimenter , and :H:nce other 

fac tors i nvolved in determinine behaviour have been i nvol ved. 

I t a:ppears that v:het~~er or not a behaviour i s naturally 

appropriate to a e i ven situation is an i mportant variable wllich 

has been to a 1.are;e exhnt overlooked or avoided in the past. 

Ri ess (1971) for example , demonstrat ed t hat eff iciency on a free­

operant avoidance schedule (Siclman , 1953) is ver~, muc:1 a funchcn 

of the response t opo5Yaphy . Ro..ts performed nore efi'ic i e.ntly \;hen 

t he operant i nvolved r unnin8 f r om one compartment to anothe r as 

opposed to the more usual lever-press . Here , the suc:e,estion i s 

t hat running i s a species- specific reaction which i s ap})ropri ate 

to an aversive situati on and t:1us is more easily conditi oned 

t han l ever- pressing . Si milar 1y , Hemmes ( 1970) has shovm that 

• pigeons ' efficiency on di fferentia l r einforc enent of low rat e 

schedules of pellet rei nforcement CcL'1 be ertl1anced by chaneinc t he 

r eq_ui red operant frorn a key- peck to a t reddl e- press . I t seems t hat 

key-peckin~ i s greatly affected by a species- specific tendency t o 

peck in a food- eettinJ situation. The pigeons ' key- peck has 

pr oduced several pr oblems i n anima l laboratorj_es which have not 

a lv,ays been documented , such as the type of conseq_uence empl oyed . 

Tra i nine :pigP-ons to key- peck to avoid shock, for exampl e , has 

proved to be almost frpossible (e . ~ . Azrin , 1959 ; F.affman and 

F1eshler , 19591 Rachlin and Hineline , 1967). 

The list of " except i ons to the rul e" could ce extend.ed t o 
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cover i ntra- species di ffer ences , which will be exai:iined with 

respect to r e t ar drJd subjects i n Chapter 3 • Howeve r , these are 

not exampl e s of c onstra ints in the s ense of operant c onditionini:; 

not wor ki ng , or where a t tempt s to br in.3 about particu l ar behaviour 

changes have been w1succ. e s s.ful . They are instances in whi ch 

varia bl e s other t han t!1ose explicitly pro&L'~,mmed by t he expe:::-imenter 

have b e(;:1 simultaneously i nvolved i n de te:r.mini:n0 th':! behaviour 
I 

of the organi sm. In t h is way t hey have added to our knowledee 

of factors involv ed in t he prediction of behaviour . The a emonstrat­

i on t ha t there are lir.1i ts to learni ne; simply reduces the rc!l16e of 

oper ant ::::elations that experi menters may hope to discover empirically ; 

i t docs not alter t he sta tus of t ho s e 09er ant relatio:1s that have 

b een s h own to exist (Catania 1973a, 1973 b) , and as Hal one (1975) 

has ~ointed out :-

' Such limits on learnine seem reasonable enough and 
do not consti t ute sufficient gro,mds fo r abandoninG what 
has 'Jeen a productive a ppr o2.ch' (J.:alone , 1975 , p.482) . 

Schoenfeld , Cole , Long and 1.'iankoff (1973) have made the 

:poi nt that:-

' Skinner ' s demonstrat i ons of behavioura l control were 
all-i mportant i n t he histor-.r of ~he science because the very 
possibility of such a sc i-=11ce hinged on the success of t r~ose 
demonstrati ons . Yet t he d emonstrat i ons did not constitute a 
behaviour science . Tl:ey only enabled it. The :_--ragr.::atic fr1ct 
that the demonstrations 11 worked1

' ciid not substitute for 
behaviour sci ence , . they only ga ve the science a :uture.' 
( Schoenfeld , Col e , Lon~ and J'.ankoff , 1973, p. 154) . 

The stud:z- of the behaviour of the reta:::ded obviousl y has 

prae,ma t ic goals which to a large ext ent should determi:ie the 

direction tha t studies with t hese s '..lb j ects take (Kiernan , 1973- ). 
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Howeve r , it is i mportant t ha t t l:e e ffort s to a ch i ev e these goals 

do not substitut e a mecl.ani stic a pplication of "operant t echn i que s" 

for the . explic it t ask of t h e an;;;.lys is of behavi our , - t o discover 

all t he i n de pendent v E,r ial..-l es o.~· w::-_ic ll behavi c,11.r i s a funct i on. 
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AN.h.LYSIS OF ES:~AVIOUR 
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CI·JLFTBR 2 

ANALYSIS C'F n:,:;nJ..VIC'lJR 

The Le.np,uar,e of the ~xperimental .Analysis of J3ehe.viour 

Schoenfe ld , Cole , T,onu and Hankoff ( 197 J) have made the 

!)Oint that; -

' J, science of 1:,etaviour has two primary facets : 
(a) to divide the behaviour stre2m into categor ies for 
mee.surernent , and (b ) t o classify the oper atit,ns which 
influence these beh2viour ca tee;o:..'ies1 (Schoenfeld et al , 
1973 p. 151). 

HistoricallJ , however , most i ntroductions t o the science of 

behaviour have conL'Tienced with a d ist inction betv,een two di f ferent 

behaviour processes , operant and respondent ccnditioning ( e . e . 

Ho l land and Skinner , 1961) . Two tYl)e learnine therory has 

cust omarily taken a s its point of departure asserted distinctions 

between response classes ( operant behaviours and respondent 

behaviours ) anci tetween experiment a l paradigms ( operant 
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procedures ,,nd r e s pondent procedures ) . Proposed anatomical 

distinct i ons ( Skinner , 1932) hav e not withstood ri0orou.s exmpirical 

t esting . ( see t he pr evious cha:Jter) but di nstinctions be tween the 

t wo cx1::e-:".'i rnenta l :parc:,.d.i c:,'.ns s t ill pe~r.;i s t in t l1c behavi oura l 

literature ( e . g. Klin5 , 1971) . The ope r ationa l distinction has 

remained. the fW1i.l.Bmenta l basis for dichotomisint be tween respondent 

( S-S) and operant (R-S) procedures. 

I n r e c ent yea1.· s many prominent v,orkers in t he fie ld of the 

experi mental ar1aly s is of behav j_our have been c oncerned with 

reducing t he t wo process therory and. have re- ex.::,mj_ned other 

aspects of the tradtiona l operant fr amework which, t hey consider , 

has constrained t h e develol)inent of the sci ence . They have proposed 

certain reformulatio:,s t.hat offer to f urther our understandine of 

-:he science o.f behaviour . Ca t ania (1971) for example , has dealt 

with the oper ati.onal distir1ction b e t ween 01)erarrt and respondent 

condit i oninc by t r e a tint; them as speci a l cases within a br oader 

context of proceciu.re s. He has made t he point that it is a 

classifica tion of b ,~havioural o:Jer a tions r a ther than a classifica•· 

tion of behavioill'.' processes tha t should be t he c one:ern of a scie nce 

of behaviour that ;-

' ••• we must r econsider tne way in wh:kh we speak of 
behaviotu · and behavioural r el ationshi ris . We have i nherited 
a vocabul ary t hat may not cor::-es:po!1d i n the nos t e f .fect i ve 
way t o t he b ehaviour a l events that Ne observe ' (Catania, 
1971,p. 217) . 

In a similar v e in, Schoenfe ld (1966) offer ed an approach to 

r educing the t wo--process dist rinction which ;-
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• • • would apply new d i~ scriptive categories to actual 
instances of behaviour . The a.-Lm woul(:,. be to sLow er.1:pi:dca lly 
tha t seemi n,s differences amcnG reflex classes J o not survive 
experir~e nta l analysis , t ha t operational di f f erences be tween 
t he c ouditionine paradi6ms :r.ay be resolved in terns of common 
operational elenents and pa.ra1:.e ters and. that behavioural 
rneaslll'es t aken under t he two conditionine; :::,roced.ures are 
indeed s i mila1· f unct ions of similar varia~)l es. This approach 
would take its departure from a new breakdown of t:ie 
behav i our stream , and would undcrtc,ke amont,,- its first tasks 
the re-stater.ient of the for:rns of stimulus control over 
behaviour 1 ( Schoenfeld , 1966 p. 221) . 

Both Schoenfeld (196E, ) and Catania (1971) point out that the 

experimenta l mial;;'sis of behaviour has tended to neclect the fact 

that behaviour is a continuous str e am o.nd not just a collection 

of reflexe s to be assi3ned to different temporal relations of 

reinfo'.!.'cerns'nt to response or different conditioning :rara.di gms . 

They l a.y the emphasis on behaviour beine fundarn,,mtally a se:~ies 

of events in time i nvolvin~ stimuli and response s in a continuous 

s tream and propose tl:at the experiment&.l analysis of behavi our 

should be concerned wit h t he specification of tr..1nsition amcng 

the various events in the stream. 

Reflexes 2nd t he Nature of t :r.e Oner~-m t . 

Schoenfeld (1966) and Schoenf eld et a l (1973) have traced 

t he history and develo:;::iment of the way th2.t be~avioural sci entists 

speak about behaviour and behav ioura:i relationships. I n particular 

t hey note that a sinc,(}.e concept , the "refl ex", became prominent and 

provided an ar:alysis of both behaviour nnd its controllin:-3 

variables . They mainta in that a t r2nsfer of Pavlov ' s conditioning 

vocabulary to Skir1ner 1 s o :)erant response class occurred without 
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suitable justification, cind a.I'i_,ue t hat the line:,uistic conventi on 

tha t emerced d.511 so by def ault . The use of the reflex conc8pt 

t hey point out , a ttributes causali t y to a hypothetical , deuu.ced 

connection bet wec-n beh2,viour .:::!nd it s r el ated va:!:'iables ;-

' • • • the r eflex concept has been em; i r ical ly validated 
a.ncl descr i ptively r ef i ned unti l a t !'r e sent t he "response" 
has becc,r;ie a Cc.' euir; J.e unit of behavi our , the "stimulus " a 
t enable unit of inf luence upon t bat behaviour , 2.nd t heir 
i nte,rcorn .ec t i on t he accept ed r,iedi at or of that influence ' 
( Schoenfe l d e t al, 197 ~p. 151). 

Uuch of Schoenfeld' s r ecent wort ( Schoenf e l d and :?ar:ner , 

1970; Schoenf e ld and Cole 1972a; Sc:10enfeld and Cele , 1972b; 

Schoenfel d et al 1973) has been concerned with t he r emoval of 

i nferred , hy})otlle tica l interconnect i c:,n s bet ween responses a nd 

stimuli , which aTe found i n concept s such as "r eflex" and 

" contingency" (discus sed in a le.ter s ec t ion) from t:1.e language 

bf the experiment al analysis of behaviour. 

Ski nner (1966) maintains that as t :-1e concept of the :r.eflex 

made no referonce to the consec;_uenc es of a response , he introduced 

(Skin.n.er , 1937) the term "C;::ierant" t o dist int3uish between r eflexes 

and r es:ponses oy.,erati n;:; directly on t he environment . Ca t ania (1973), 

Schoenf eld (196u) , and Statld.on ( 19G7) have pointed out that t he 

orit,in of t he concept of t:ie 11 0:per ant" lies i n Skinner ' s ea::::-ly 

papers (Skinner , 1931 , 1935a , 1935b) i n \1hich he called it a type 

( type I) of cw~itioned ref l ex . Stadtion ( 1967) notes ;-

' ••• ex2rninat .i on of t~1e historica l antecedant s and f or:ma l 
cilaract e2:'is tics of the concept of t t1e ••• oyer ant t miicat es 
that i ts onl y esse::tial r,roper ty is the embociyn:ent of a 
<.; a::.1sal r e l ati on between enviror..r.1e nt and behz.viour ' ( St addon , 
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The view t aken by the rr.ajori ty of vr:::- i t e:cs on t he sulJject 

(c.f. CatG.ni a , 1973; Gilbert , 1956 ; Schick, 19'71 ; She ldon , 1974; 

Skinner , 1938 ;, 1953; Staddon , 1967) is t hat any se.:;1r1ent of 

behaviou::".' i s a mer1ber of an oper ant class if it possesses t he 

property upon Vlllich reinforc emen t i s contingent , anc. .i.: systematic 

functional relationshi ps betueen t h e oper ant and its environment 

can be demonst ratecl. HoweveT , Cat ania (1973) sug~est s that two 

dist inct uses of t he term 11 uperant 11 can be f ound i n the 

psychol ozica l li ter a tUJ'.'e , and thes ,:;, he ca lls the "descriptive 

operwt'', and t he " funct i onal operant" , The former speci f ie s 

the precise t opography of behavie;ur which will pr oduce 

reinforcement . The l a tter corres ponds mor e with Skinner ' s 

original definit i on and describes the response class for 

which a functional relationshil) with t he reinforcer is demonstr at ed , · 

Descr i ptive operant s are specified beforehand and found i n t he 

methodolo.:,;i cal secticn of experimental r eports but , as Staddon 

(1967) has pointed out , the r ecor,niti on of a functional operant 

can onl y t ake place aft er an experiment has been carried out. 

Hence it is pos::ible that the t opogr2.phical char ac-t~ri stics of 

response class defined in the descr i ptive o~er ant do not defi ne 

the f unctional opera.:1t (Ski nner , 1957). 

ivbere there is a discr epancy between the descriptive and 

f unctiona l operant , t hen a " fal se" picture of t he behavioural 

relationshi1)s coulu. be obtained . Cul l en (1975) fo!: exampl e , 

reports that a de scripti on of the experimenter - i mposed conti ngencies 

did not acc~uat t ly tlescr i oe t he funct i onal relat i o~ships on a 
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diffe:centia l reinforcement of low r2te schedule w:i. th ani mal 

subjects. Other st1.1.d.ies t hat have examined dimensil,ns of the 

response other than rate , sttch as force of response (c.f. Davies 

and Eurton , 1974; GoJ.lub and Lea , 1964; :-raney , 1972 , r::i nt z , 1962; 

Notterman and Hintz , 1965) and t.iuration of response (Platt, Rueb 

and J3i tsood , 197 3) have often found that these ( generally 

un,,.recorded) aspects of the respor..se are members of a functional 

operant class . 

To Schoenfeld et al' s (1973) assertion , quot ed at the start 

of t his c~1apter , that t he behavio1;r stream should be broken down 

into cateGo:r-ies for measurement , could be added t hat the science 

of behaviour should be concerned with the search for funct i onal 

ca t egori es into which the behaviour s~rearn can be broken down . 

The F'unctions of Reinfcrce:r-s 

Cat ani a (1968, 1969 , 1975) has freq_uen~ly made the poi nt that 

"rei nforcement " i s the naf'1e for a particular t yJe of behavioural 

relat i on , but historically the term has been applied i ndiscrimin­

atel y both to the procedures that generate this relation and to t he 

chances i n behaviour that follow from these procedur es* . In thi s 

* Schoenfel d. and Cole (1972b , 1975) note that in the current 
li t erature , "r einforcernent" c1.esignates both the stimulus to be 
delivered and, the cor1tingenc:, or d-=?endency of -:he deliver y 
upon some ;-rior r es:;:ionse . Cat2.ni2. ( 1962) proposed that experi r.icnte!.'s 
shculd examine the 6rammar t::1ey use with respec t to t::is conce;it 
and restrict the usage t o the follo~ing ;-

" reinforcement11 i s a stimulus operat i on , a " reinforcer ,. 
is a stimulus or a s e t of stir:iuli , and timt a "reinforc ing" 
effect of such stir.mJ.i is re::;,)onse-def i ned . 
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respect a descriptive ( specificati.on of the opera tion) 2nd 

func tional defi nit i on of a reinforcer , similar to tl1at discussed 

with respect to the " operant" in t he ))revi ous sccti0n , crm be 

d i stineui shed . 

Hendry (1969) d i stinc..ui shes be twe en tv10 functions of a 

reinforcer , One function is to mainta in the behaviour upon 

v1hich it is c:ont i r::gent. This is the usua l effect imr~lici t i n the 

definition of a reinforcer a s a s t i mulus which increases t he 

future p:r-obabili ty of prec eding bebaviour. The second ft~nction 

of e. rei nforcer is -:o control the tt:-baviour which f ollov,s it. 

This controlling effect is not as well under stood, althougii it 

l1as been r ecoc,nised in discussions of tl1e rE.: i 11forcer as a di scrimin-

D 
ative sti mulus (s) (Rei d , 1958) and in t he d i sti nction made 

between " temporal11 and" s ituati onal " control (Stad<.i.on , 1972a , 1974). 

'l'he controlling func t ion of a r einforcer is apparently determi ned 

mostly by the t em11or al characteristics of the schedule ( c,f. 

Staddon , 1972a, 1974) and t his will be returned to in a later 

chapter ( chapt er 4 ) , 

Schoenf e ld and Fa r mer (1970) were c oncerned with the 

t opography of behav i our duri r,s the post-reinforcement pause 

(P SRP ) and the c o.r..trol of the reinforcer over t j-1is b ehaviour 

and suggest ed. t hat the experiment a l 6.ualys is- of behavj_our could 

exp2..nd by consideri ni5 behavi our other t han that specified i n 

the reinforc9rr1ent schedul e Schocnfe ld e t al ( 197 3) not ed that ;-
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. • • a stir.ml us clelive:r:ed as SR mi ght have "no effect 
on behaviour 11 if cnly t he ~)reselected. R were observed, but 
miLht nonetheless have a variet:, of stron6 effects upon ot}1er 
:part s of the behaviour str eam' ( Schoenfeld et a l, 1973, p. 159). 

Heinfo:r.c e1.v:nt Contingencies aud Stimulus Sched.ul e s 

'11i1e oyJe:r.·ational dist incticn betweE:n or,er2,nt c o!'idi toning ,md 

respon dent conditic1nin5 inc l uded the experiment a l proced.ure of 

making r ei nforce;nent " contingent " upon the response cJ.a.s s i n the 

f ormer. For exampl e , :iile,ar d (1964) i n distinGui shing between 
I 

operant and respondent proceum·es s t a ted that i n op er ant condition-

i n g ;-

the response that is s~rengthenecl is t hat which 
p~oduce s or l eads t o the r e inforcinG stii:mlus rather than 
that elicite d by t h e reinforcinc stimul us ' ( Ri l gard 1964). 

Howev er , t his di stingui shi ng f eature becmne questi onable foll owing 

Sk i nner ' s (194E) c lassic demonstration of " supersti t i ous co1tditi cini ng~ 

w;~i ch i nvvlved tempoTal ly regul ar introj ections of a "re j_nforc i ng 

s timulus " i nto the s t ream of behavi our . Skinner1s(1948) d i scussi on 

of t h e outcone i ncluded. the foll oviin6 commen t s :-

' To say the.t a rei nforcenerit i s conti ngent upon a response 
may mean n othing 111 ors than that it follo"11s the response . It 
may f ol low b e cause of scme mechan i cal connec t i on or bec ause 
of the me dia t i on of another ore;an i sm ; but c onditioning t r,kes 
pla c e presumabl y because of the t em:9or a J. rel ation only, ex pressed 
i n t erns of t h e order 211d proxi mity of r esponse and. rei nforcement . 
Whenever we _present a s t ate of a f fairs wh ich is known to be 
r ei nforci ng at a gi ven lev el of deprivat ion , we must suppos e 
tha t conuit ionins t c•,kes place eveu thou~h we 112.ve paid no 
attenti on t o t he org:?.ni sm i n n:akir.g the pr esentati cn1 

( Ski nner , 1948 , p. ·168) . 

However , Schoenfeld o::t a.1(1973) had more to s ay ahcut Ski nner ' s 
findi ngs :-

1Regardless of how the " su:per stition" demonstrat ion is 
v i ewed, it mc1.de t wo t hines c lear : f i rst , that " conth1gency11

, 

conventional ly described as n:procu rement 0 and " produc tion", 
c ould be a dequat eJ.y stated i n t emporal t erms alons: , and second 
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t hat operant condi tionin0 was rossible without it, thn.t is , 
without an experimentally specifi ed de:xmdence of the 
t empor al distribution of sR upon t he temporal distributi on 
of R' (Schoenfeld et al , 1973, p . 156) . 

and further t hat;-

-· 

' As 0 procurernentn , contin~ancy i s cert ai nly dis;iensible; 
and contingency per se is equally di spensable , i n its r aw 
meaning , t hat is , when it means no mor e than the limiting 
values of t emporal parameters , tl:louG'h t he s2.11e l i mits may 
i n fact articifL1lly rest:::-i ct the full r an5e over which the 
conciti onal dependency of Rand sR can be quant itatively 
s pecified' ( Schoenfeld et a l , 1973, p. 157) . 

Schoenfeld (15'6G) made the point that any stimulus , ,1hether 

desi ~at ed as a " r e i nforcer" or ot her.vi se , when int:?:.'o j ec t c-fd into 

the behavioura l s t ream i s " conti ng8nt" upon some responses and 

an tecedent to others , and is also t emporal l y rel ated to al l 

other stimul i, both " r einforcing" and otherwi se , i n the s t rea'll. 

I n an at t empt to bri dge t he apparent discontinuit i es bet ween 

• cont ingent and non- contingent schedul es and avoid t he artif icial 

rest :ciction of r esponse and stimulus :cel ati ons i mposed by 

reinfore ement contingencies and to subsume these procedures 

t o~ether with al l other "schedul es of r e inforceme nt" , Schoenfeld 

and hi s co- workers have de.vi sed. a system of stimulus schedules 

known as the t - 'Y syst ems (Schoenfe l d et al, 1972b) . In 

discussi ng the advant ages of stimulus schedul es ( such as the 

t - 'r' syst ems) over traditional r e inforcement schedules , Schoe!lf eld 

and Col e (1972a ) p=oposed t he fol l owing ;-

' i f . the concent of r c!inforcement is broadened to i!lclude 
-

all stimuli , 2,ri.c. if " conti:13cnc:r" is drop,-;ied f ::::-om the l exicon 
of lea:r:nin6 therory , tiler.. er.i;h2.sis moves to -': he temr,oral 
rel ations ;;-.morw the occurrenctJs of R and t he i ntrusions of sR 
( t he "reinforc;ments" ) into the behaviour stream. 1'he 
vievrpoints of t he sub j ect anc1. t:n.e ex:Jeri~:1.enter ni l l then 
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coinci de Md nei trier will be nore " supers titious" t han t:le 
other . Ilch,fo:.:c emen t sc.1ec1_,le s , ,rnd syst er.is like t - ,Y 'vli1ic h 
undertook to order t hem, bec or:e " stimulus schedules", in 
whj_ch a stimulus sheds i ts i nfe.cr ed "ftmctions" and rever ts 
to. what it is , n2.'.1ely I ci.n ene r g:' in1)Ut f u,.-,1.ction descr i b2.b1e 
i n terms of its phys ico.l and i t s schedulinc; parameters a l one .' 
( .:ichoenfold nnrl Colc, 1972a , pf l CO - l Gl). 

Such ci. means of speci fyillt; e}. perimental v a.ri a tll e s encow:at,es 

the exarr,inati on of 11f1.mctional " c l asses of behaviour , a.,d focuses 

the e:xperimenter ' s attention t o t he ana lysis of stimul us functions 

ratber than t o exac1i ning the effects of i mposing stimulus operations . 

The Behaviou.,. Strea1:1 

F or ma.riy years the experi:ne nt al analysis of behaviour has 

e xamined a sinc le _pre-selected response such as a l ever- p·,:e ss or 

key- peck as a k i nd of representat ive sef;r'lent or inclex of the whole. 

Schoenfeld and Cole (1972a) hav e argued t hat this sta t e of a f f a irs 

i n which al l lmt the select ed response is i 6 nored , arose from old 

i deas tr.at all behaviour was reflex in c haracter ( e . g . Skinner , 

1 931 , 1935a ) and have expressed di s sati sfacti on with t 11e " analytica l 

u sef ulness" of isol atin.s single r esponses : -

' Eehaviour theory, to date , has almost exclu sivel y 
chosen it s r espons e as a sine,l e punctate event , t he "R" and 
has i solat ed i t from the or zani sm' s beha v iour stream, t.ne 
be t ter t o mea .31.l2:'e it s rate , ampli tude , l atency or what ever ••• 
Ulti mat e l y , the experiment a l arial ysi s of behaviour will have 
to be e xt i::nded to the continuity and coopl -2xity of behavi our. 
An i mportant limi t"at ion tha.t c omes fror.1 i so l ating R is t hat 
it cannot deal with continui ty of behavi our , i ~e . t he fact 
t hat behaviour is n ot □cide up of "R' s 11 j oi ne-d together , but 
is rather a t ruel y intergr a t ed. strea '!l out of wU.ch " R' sn 
a re abstracted ' ( Schoenf e l d and Cole, 1972a , p . 161). 
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Sehoenfeld and Fa::.-mer ( 1://0) noted the.t t he definition of the 

response to be r einforced ( the R - class) fixed a l so the definition 

of the class of re::,ponses not to be r e i nforced which tr.ey c all the 

"not - R" (}{) class . 'l'hey r ef erred to ;,£ as the behavioural cont ext 

of R and reason t hat because behaviour is an unbroken stre2Jn , the 

outcome of every expe:l'iment depends as much upon wha t r esponses are 

not r e inforced as u1)on those t ha t are. By giv ing t a t emporal 
i 

speci f icat i on ( t seC;onds without R) they were able to schedule 

" reihforcer.1ent" of both R and ~ • This paradi gm compliments 

t he t -'Ysystems of stimulus scheduline , the use of which they s a id, 

partially i nspired consi Jeration c f t ;-
' A number of behavioura l f i ndine;s • .• s ecured botl: in 

research under th~ t . - 'Y systems and out side t hose s:/ster:1s , 
urged that soce attention be paid tot as we ll as R. Among 
these findincs were : the t endency of 1-/. r a te to rise with 
cont i nuin5 exposure to an uncr12.21:.:,ir1g rei nforce:aent schedule , 
( e , B. Sidl ey and Schoenfeld, 1964; Snapper , Schoenfel d , Terr aro, 
and Locke , 1966); the resemble nce ••• of terr.ii nal respondine 
under FI to t hat under FR schec.-ules ; the hic:t R r ates under 
fiAed-va.riable - or r ar1dom- rat i o scheuul es , ::cegardless of 
ratio s i ze; the general di friculty or recoverin~ eGrli er how 
R r a t es after mo::.·e r ecently a cquiring hic;h rates ; t he heavy 
i nfluence in r :_:ndom i nt e rval s chedules cf the lowest 
interrein£'o:!'.'c er,1ent i nt erval (IsR•r) as a &:terminer of H 
r ate ; and t he pe r sistence of s):ort I RT' s on i)HL scr,edules . 
Moreover , ••• c ert a in p::cobl :➔,!ls respe c t i :1~ the stimulus 
( discriminative ) control of behaviour seemed approachable 
throui:;h ,f. . To brine; both Rand;{ under t b..e experi ment a l 
attention meant , of course , to return t o t he behaviour stream 
from ·nhich both classes a:ce abstrc,cted' ( Schoenfeld and F':lrr:ier , 
1970, p . 226) 

Perhaps the results of one of the se:ries of e>:periments 

r eported by ScJ.-1oenfel d ar!d. Fa r mer (l~i'/0) can best exemplify t he 

signif i cance of cons:iierin;; be:iavioul:' other than that specified 

in the r einforc ement schedule . twas temporally define d . in t erms 
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of segments of the behaviour stream wi thj.n which no H. . occurred. 

It was _possible thctt several occurrences of~ durati on thus 

defined could occur in an interresponse tine. When '$. wa s 

" reinforced" on va:,::ious schedules it was shown to be a function 

of t he schedule (i. e. a functionally defined operant). In the fina l 

experinent in this series 'i. was " r -=info:r.ced" as described and H 

was r ei11forced on a di fferential reinforcement of low r a te schedule 

and hence the reinforcment scheltule which was i n effect they 

designated as " a modified t andem DRL - IlROu, '.rhe resulting 

interresponse tirne distrj_butions a nd response r a t e s differed · 

c onsiderably f rom t hose e,n a standard scheJ ule , a nd they concluded 

that;-

1 ·.111en an i ndependen t v ariable G diffe:r.·entic.i l re.i.n.force­
nent schedule] ccn .:,::,:::oduce seern:Lnt,lJ divergent findings , 

E ,ith r e spect to the stardard uiffer e ~tial rej_nforcer:,en-t of low 
r ate lit era turij ••• ot t.er f 2.ctors mus t be the c e.uses. I n 
the :pres ant case , t he contribution of ~ seems evident ; hov: 
t be behavioura l stream is r,w.n i:pulat1~d 1·:ill help determine 
what is observed of th2.t se.:.,:ne nt of the str eam that is 
cl1osen as t lie sample R i n any experiment ' ( 3choE:nfe}d and 
J:o"'ar:ner , 1970, p . 24/;) • 

.Alterna:~ive Set s 

.An interestin6 attempt to extent the findin1., s and sugeestio.ns 

of Schoenfeld and Fal".ie:::· ( 1970) has recently been ;_)resent ed by 

Goldfa.moncl ( 1975) . .i-Ie co_ntrasts t wo frameworks used for behavioural 

analysis ;-

• •• ( 1) the _present uni linear framework V.'hich describes 
behaviour by the contingencies i nto which it ent ers , and (2) 
a :proposed framework of a lternative sets , whi.ch reqt1.ires 
d e scription not only of behaviour and its relat i on to 
environmenta l events , but nlsc' of a lternative sets of 
behavioui· - envirom;ent rl:llat i ons ' (Goldia;non~, 19751 p . 50) . 



I n es sence , Gold.iamond (1975 ) i s attempting to extend. the 

analysis of behaviour to encompass more of the complexi ty cf the 

behavi our stream. His alt ernative framework or system i nvolves 

a well defined target behaviour ('rB) , a well defined alternative 

behav iou.r (AB) , 2.nd a t hird c l ass which is defined by exclusion 

of both TJ3 and AB and is desi c,nat ed as neither behaviour (NB) . 

The NB category could be subdivided i nto other well defined 

behaviours , and the c l assi.:ication syst~m could t hus be further 

extended . This is cor.trasted wi th t he pr esent uni linear framework 

whi ch has only one well- def ined set , the :response (R), t 11e alt ernat ives 

being defined solely by negat i on or exclusi on f rom that set . 

Most laboratory studies wi·tich examine the response ('l1B) and 

its contempor aneous stimul us assu.r:ie ( i mplici tly i f not explicitJ.y) 

that any AB i s i dline (i. e. i s not opera t ive). But as Goldi amond 

{1975) ar sues , AB is not necessarily idling in ever~, situat i on 

and he examined a va.riet~r of envi ronmE::nta l condit ions i n which 

AB is operative . He point ed cut that i n an alternative- sets 

f ormulation in which both 'l'B and AB r esult i n chances i n partictJ l ar 

environmental events such as re i nforcers or punishers , then the TB 
_,/.. 

outcom~ should not be t eneral ly comparable f or uni l inear alternative 
I\ 

sets ;-

' To the extent t hat an effec tive AB ent ers int o a 
s ituation described unilinearly, TB can become unpredic t able . 
The s econd situat i on [ ooth TB and AB oper ati~ then b2comes 
a r equisite f or understandi 'lg and apr,lica ti on . 'rl1i s :point 
has been made for t he labor2.tory by Schoenfe l d and Farmer 
( 1970). For application de si 6ned t o change behaviour and for 
under s t anding (theory) de::-ived frcm t he natur al environment, 
the diffe:cenc es are i mpr ess ive ' (Gol di amond , 1975, :p 57) . 
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Indeed sor0.e of the examples that Golcliamond ( 1975) examined 

a re extremely impressi ve and suecest a r e-analysis of mc~Y areas 

i n behaviour anal ysis such as differ1.mces in performance outcomes 

both b etween and within individuals . 

' Giv en identica l avail ability of i den t ical consequonces 
i dentical occasi 0ns , i dentity in anythinc e lse necessary to 
define environment .s . 2.11d g8netically identical organi sms with 
i dentical responses, uifferent patte:::ns of behaviou r will 
c:nerge if the precise ways in which the consequences a.re 
rel ated to behaviour cU.ffer • •• Behaviour can increa se or 
decrease for the same s ch.edule , depending on the alternatives 
(Goluiamond , 19751 p. 64) • 

.An alternative- sets approach further challenges the wisdom 

of those who would employ differentiaJ. reinforcement "techniq_ues" 

without a prior ful l func tional analysis of tbe tota l behavi01~ral 

organisation of a subject . 

' .An applied behaviour analyst v1ho [ i~ •• • under the 
impression tha t by substituting differential reinforcement 
for aversive control , he is t empering the system , i s deluding 
hi:nself. His delusion is supported by a uni linear de:.ini t i on 
of r einforc ement as a positive contingency and the ensuing 
conceptual neglect of the alternative class which nec.::ssarily . 
enters i nto the definit i on of rei nforcement' (Goldiamond , 1975, 
pp . 78-79) . 

The standard laboratory 0Jer2nt co:~ itioning experiment in 

which variables such as enviromnent .,,.l histcI"J are ccnt rolled , " nd 

from which the unilinear system of be hav i our ane,l~rsis has developed , 

is rarely typical of studies involving hun~n sub~ects , especially 

~ppl ied studies . The complexit~r of the b•2haviour stream is per haps 

best a.pproached for analysis , as Schoenfeld and Farmer (1970) have 

proposed, by considering behaviour other tLan specified in the 

reinforcing schedule . In recent years much laborator-y wo:::-k ha s been 

a imed at t hi s goal. However , use of unilinear formulations is not 
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confined to behaviour analysis as Goldiamond (1975) has pointed 

out:-

much of classic ps:✓cn.iat::.·ic descr i :9ti on is 
unilinear and t.he c la.s s i c ope r ,.nt unilinc&r system is r:ot 
a lone in this regard. Tl~e~' ":'Joth may r ep:r:esent a Zeitgeist 
in , ihich s uch U.'1.ilinea:c·ity was t a ~:C? ' t f or crc:.r1ted, The 
Zeitgeist may n o\v be chw1i,ing - witness the attacks against 
"mechanistic" e.p:;?roaches ' (Goldi amond , 1975, p . 61). 

It appears that the tiF1E: has c or.1e · for workers in the 

experinental analysis of behaviour to exf:Llnine the verbal uehaviour 

they emit (in }Jarticu1a)? their concepts) in an2.lysing t heir dat a . 

Inci.eed, the time has c ofile when they need to r e-examine what it is 
~ 

they vii 11 u se as data , The coILplexity and vari ability has emerged 
/1. 

b;;, u siDG the tradit i onal unilinear systera of analysis , developed in 

t he anima l l abor atory , to examine hunnn behaviour cannot s i mpl y be 

explained away with reference to "variables beyond the experimt:'nter ' s 

control''. Similarly, i n situations wher e differential r e inforcement 

11 t ech.n.iq_ues" have been used •.,ith success , the e:cplanation of success 

in terms of a unilinear system of analysis often leaves much to 

be desired. Goldiamond (1975) quotes an unfortunate statement by 

Hilgard and Bower (1966) that ;-

, 'rhe practical us e of the [ operanil sys t em is based on 
the conplene:1 t ary principles of control t':lrou.gh presenting and 
v1ithhol di ,,:3 reward. The supplementary :principles of stimulus 
d i scrimiDation and r esponse dif f erti aticn suffice to i nsugurate 
shaping throut:h the method o.f successive approximat i~ns. 
Beyond tnat , all tri2.t is needed is the experimenter ' s 
ingenui ty ' (Eilgard and Bower , 1966, p. 144). 

- and comments that the " experimenter1 s ingenuity" consi sts 

of applying pr ocedures other t han t hose c onfine d by the over-



simplified unilinear formulations used. 

Schoenfeld' s (1966) sugl..,est i on to examine more of the behaviour 

stream that a preselected response has been emphasised in this 

chapter , as i t is felt that Ll1e sci ence of behaviour will be able 

to carry out its analysis rr,ore clea::-ly b~- doin3 so. Weis burg ( 1971) 

has eophasised the i mport:..r1ce of measuring dimensions of behaviour 

other t ~1an response rate (discussed in mor e detail in the next 

chapter) and pointed out that by concentratins on too few dependant 

variables , other important relat i onships may be missed . The 

selection of a d.ependant variable is of importance as not all 

measures of behaviour ar e useful in i dentifying functional 

relat i onships. Skinner (1938 , 1957) has pointed out that in 

the stream of behaviour , as in the res ~ of Nature , there are 

"natural lines of fracture" v1hi ch we must t ake into account when 

looking for the most appropriate dimensions of behaviour to examine,, 

The limitations of a unilinear system of analysis in which 

the effects of imposed stimulus furictions upon a pre-selected 

descriptive o:9erant, with a nedlect of all 'che behaviour "su.:rrour1dins 

the R" , have been examined in t his chapter , as t he present study 

hopes to achieve a better analysi s of the behaviour it i nvestigates 

without such theroreticai and em:!_)irical constraints . In evaluating 

the advantages of considering as much as po,;, sible of the transition 

amongs t the elements of the behaviour st·ream , '.Jc.hoenfeld and Cole 

(1972a) conclude that; -
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' Whatever has been a c compished alon~ this Ure needs 
now to be applied to broader divis i o!,s of behaviour, and 
t o the ever-present problem of behaviour fiux or 
vari abi J.ity . Even i f we have not fully succeeded the 
pI·obl ems re:'lain empi rical and not fanciful , real and not 
metap:1ysical1 ( 3choenfeld and Cole, 1972a, p. 153) . 
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CHAPI'.Srl. 3 

AN GVE!WH.:;'.7 .s!\TD C]I'l'IC,,UE OF :::..ATIOHA'::.'ORY Mm ,~PPLIED 
Bi:<J{A \'I OliRi,L ::-:wci~)l,Ji~S ',7I'J.'l-[ '.:' :-:""B R.,:,,'1',:R.D!:ll) 

I nt:::-oduct ion 

Behavioural investie;a tions with the developmentally 

r e t a r de d can , for purposes of t his 1:evie·u , he d ichotomi sed into 

basic and applied research . The for mer is u sually ca rried out in 

an arbitrary experimenta l l aborator:,r i n which every effcrt is 

t aken to ensure t bat nothing other than the ex:;;eri mental variables 

are altered, and the l atter i n the ' 'natura l" environment i n "hi ch 

the behavi ou::- under study usually occurs ( e . r; . mealtime behaviours 

in t :-,e dining room) . Bot h areas of resea:r:ch usually hav e i n 

cor!llllon the a do1)tion 0f an operant c oncii tioning :p2.r ac i e,m in 

which a chosen c onsec1uence i s made c untingent upon a chosen 

response. ;.:uch of t he e·arly oper cJ.nt research with sub- groups 

of human subjects concern ed it s elf with di scoverir.g r einforcers 

and s tudi es i nvolvir,g r e t arded. r;u1 ~ects were no exc epti ons to 

this (c.f . J~ijou and Stur3es , 1959; Srradlin a.nd Gir ardeau , 

1966). 
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Unli ke animal studi es , in Yihich a -~iven stir.iul us under 

give n depri va t.i on co!lditions would tener o. lly t e e ,.iually eff ective 

as a " r e i n f orcer" f or any member of the species , such cenerc.li ty 

has no t -proved the case with tl:e r e t a:::-ded . Thi s wa s surnr,1ar.i. sed by 

Spradlin and. Gi rardeau (1966) a s foll ows ; -

, ( 1) V.11at s e::-v-2s as a rei rifc,rcer a t one t.i rue t1i ;::ht n ot 
be ef fec t ive a t another t ime and ( 2) what will serve a s a 
r eun ore er :'or cne ;;iej~son rni t;ht not be effective with a 
,:l iffer12nt pe::-son ' ( Spradlin end Girar de au , 1966, p. 272 ) . 

Most anima l studie s report t hat t :1e stimuli employed a s reinforcing 

consequences of t ile beha.viou.r under i nve st i e,at i on are durable and 

c an mainta i n thei.r eff ectiveness for extr emely lons peri ods ( e. 6 • 

Skinner and.Morse, 1958) . With t L.e r e t a rdeci , ho·.1.'av er , especially 

the multi-handica pped profoundly r ,:1 t a rded , the reinforcing 

e ffectivene ss of many stimuli , is of ten a transicm t , h i t hly 

i diosyncratic affair ( e . g . Ue;rerson , Kerr and Micha e l, 1967) , 

Some hiJ-1ly unpredicta ble results ha ve been reported c oncernine 

events that function a.s reinforcers, i nvol ving ext ensive vari ability 

both between and within sub j ects ( e . g . Rice and NcD2.ni.el , 1966; 

Ri ce , llcDan i el, Sta lli ngs and Gatz , 1967), At the extreme , Lovaa s 

found t hat smacking f uncti oned as a positive reinforcer for s el f­

destructive behav i our with a retarde d chil d (Bucher and Lovaas , 

1968). ~Iowever , once r easonabl~r eff ective reinfor cers have been 

found for use with particular reta!'ded subjects a t pa rticular 

times , r esea rch workers have frequently asked one of the tvm_ 

fol l owin0 '-iuestions . In ba s i c laboratory st'..ldi e s r e s earchers 

have asked - "Can t he behaviour of r e t arded subjects be brour,ht 
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under s i .. ilar st i mulus a11d schec.ule cont:rol as non--human species 

when under sirnila:-.- experi mental conditi ons", and i n applied 

s tudies investigators have askc, d the que3tion, 11How c 2:n behaviour 

X b e increased in freq_uency/decreased i n frequenc:,/ b e broutht under 

de sired stimulus cont rol". 'l'he followinJ review hopes to point o'J.t 

how research conduct ed w:i. thin the scope c,f tr:ese questions i s 

r estrictive and l: ow the r <ir15e of ernpi ric2.l questions co1.:i.ld be 

broaden ed. 

La boratory Studi es 

The asswr1ption that the " laws of learni ne" are eq_ually 

a p plicabl e t o all species , human and sub-human, wa s f ostered by 

the similari ty of the :performc:,nces gener a t ed under schedules of 

stimul at ion in a wide variety of species ( see cha:)ter 1). Uorse 

( i9G6) , i mpr essed by the apparent universality of basic schedule 

performance, s t a ted that;-

, Schedul(!S of reinforcement ••• are i rn9ortant b ecause 
the:r rep::::-esent the tnost ir,tensi vely s tudied and best 
understood t oc.y of informa t i on on t he gener a tion and 
maintenance of operant behavi our ••• Ra<iically c.iffer ent 
patterns of respondir:.3 and associa t ec:. e eneral o.er.1eanor 
can ·be made to 2.ppear , c:iane,e e.nd disappear i n the sane 
subject over br i e f periods of time . r ... urthermore , any 
member of ::;ost species , wi ll give a. s i milar per f ormance on 
the s ame .:,ch.adu.J.es ' (1.~orse , 19661 pp 57 - 59) . 

.A sche uu l e of reinf.orcement has been defined as "the rule 

t hat s pecifi e s when an ope rant response is to be r einforced (0loueh 

. and l,1i llwcxd, 1965 , p . 63) 11 'Jut as such ci.oes not i nc l ude any a 

priori groundsfor predicting the l)at terns of responding _ which 

emerg e . Never t heless , " t:r::_,ica l" pat t erns of res pondi ng are 
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produced on s i mple sc)1edu1es of reinforcement by varioun animal 

species, '.f.'hese include the "sca l lop" patterns ( a pause after 

rei nforcem,~nt followed by an accelera tine; res;,>onse rate) produced. 

early i n fixed- interval :::;chedules (Ferster a nd Ski nner , 1957), and 

the " "J?reak- i..cnd-run" 1Jattern ( a pause after stimilus delivery 

followed by a run of r espondi.ng at hi £,h constant r ate) fcund 

on fixed- r a tio schedules ( ?erst er ~nd Skinner , 1957) or lat er 

i n fixed-int erval schedules ( 3chneider ,· 1969). 

\7hen an organism regularly produces the typical pattern of 

responding under a particular scheriu le of stimulation , t he 

behaviour is said to be under " schedule Control" (L1orse and 

Kelleher , 1969) , · Vari uus arbit rary criteria which specify 

nscheJ.ule cont r ol" have been offered such as Gollub ' s ( 1964) 

Cf_Yart er life index for fixed-interval schedules and a specifi c 

interresponse time dist:.cibut ion f or differential reinforcement 

of l ow rate scheJ.ules ( e . g . Anger, 1956). 

A human eq_uivalent of Fer s t er and. Ski nner ' s (1957) "Schedules 

of Reinforc8rnent" does not exist . How2ve:r , there exist s a number 

of studi es of human ::iehavi our under schecules of sti mulation which 

suggests that the che.racteristic T1:::sponse ;-atterns produced. in 

other sr,ecies are :wt readily produced in man. Research vii th 

normal children ( e , cl . Long , Hammack , 1L y and Campbell , 1958; 

Long, 1959, 1962) , r eta:.::ded children {e . c; . 0::-lando and Bijou 

1960 ; Bijou and Orle.ndo , 1961) no·c:!'!al adults (e . 0 • :rol1and , 195£; 

'.7ei ner , 1969';
1 

197c~ r e t arded adult s ( 'i:llis , Barnett and ?..:,yer , 1960) 
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and psychotics ( Linds ley , 1956 , 1960 , 19G2) liave shown that 

t here c,m be s i gnific,.rnt discreranc i es het we,.:n the sc! ;edule 

per fo r mance of animal and hurnan populat i ons . 

Exten s ive r evi e\, s of ret a:cdat es ' behavi our under schedul e s 

of stirnulatiou i1av e been provide d by Spradlin an d Gil:ardeau (1966), 

Weisburg ( 1970) , and iloods ( 1973) , and will n ot be r ep l ica t ed 

here . I n ~eneral r e t ardat e s ' pe r form~1c e l ack s the c onsist ency 

of anL :al p0rforrnances a;1d inc luLles f requent., unpred. i table 

pay ses of varyiilC: length . 'l1he pa uses and i::;en 2r a l " r ough g:r.'&.in11 

pat terns of respondint:, that are oft en f ound in the performance 

of reta r dat e s are rare J.y repor t et.l with norm&.1 humans . We j_n er , 

( 1962 , 1963, 1964a , 1964b , 1964c , 1969a , 1969b, 1970a, 197Gb) 

has shown t hat -the schedule perfor mance of nor mal humans often 

differs f rom that of ani mal s , tut is usually regular and c onsistent 

and dces n ot show the t r emendou s dr.:gr ee of inter- and intra - subject 

variability f otmd in the schec:ule performance of ret a r da tes . 

-
Severa l human studie s have shown th2.t othe r v ariables can 

combine with the s chedule of s t i mulat ion t oo.et er mi ne the 

subject ' s performance . The s e v,,riaules incl11de d (i) the type 

of stimulation (Spr adlin, Girardea~ and Corte , 1965 ; Stoddard , 1962; 

Woods and Pr yce , 1974 , ), (ii) the amount of s t i mulation (Schroeder , 

-
1972) 1 ( iii) adding forther stimuli , e .g. added clocks ( Long 

et a l , 1958 ), ( iv) inshucti ons 0iven ( Headrick , 1963; Kaufman , 

Ea:ron and Ka pp , 1966 1 ; Lippman and J,~eyer , 1967 ; Baron, Kaufman and 
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St:cauber , 1969; Weiner , 1970b) (v) dr uJs ( llews and J.:orse , 1958) 

( vi) the sub j ect ' s history of s timulus schedul es (Long et al , 

1958; Long 1962 , 1963; Weiner , 1964b , 1969a , 1969b , 1970a) 

(vii) "respL:nse cost" i. e . makin5 l)Otentially punishing events 

contingent upon i:espond.ing (,\zrin, 1968; Weiner , 1962 , 1963, 

1964a , 1964c; Ilavi ;.;on and Kirkwood , 1963; Scobie and l{aufrnan , 1969) 

(viii) the nature of the req_uired r esponse (Gonzal ez and '.faller , 

1974) ( ix) response '' effort", e , g . force required to operate 

the me.ni pulandum (Azrin, 196f , Muller , 1968 ; Schroeder , 1972) 

(x) concurrent t asks that the subject may, or must , perform (Laties 

ancl ','/eiss , 1962 , 1963; Sanders , 1962 ~ }"'raz i er and Bitetto, 1969; 

Poppen , 1972 ; Gonzalez and ','fa ller , 1974) a nd (xi) mani pulatin5 

depriva tion condit i ons (Spradlin et al , 1965) . 

Much laboratory work with human subJects from both normal 

and abno:cmal po1mlations ha$ been concerned with how to produce 

" ani.mal-like " patterns of respondin:5 on schedules of stimulation. 

For example , Stoddard , Sid!na.n and Brady ( 19G0) found that their 

subj ects , who were milita::-y personnel , produced " atypical" patterns 

of res:pc,nding on fixeci.-interval schedule$ , consisting of a p.:1.use 

for almost t he f u ll dt.:.ra tion of U:e interval fol l owed by one 

or tv;o responses to cbto.in the next token delivery. Vlhen a lin i t ed­

hold specification (:i?erster , ,11d Ski nner , 1957) v1a s added to the 

schedule c ontineency , they r .::ported tha t " the r ecords took on an 

appearance more li ke t he expec t ed one" (Sidman , 1962,:p . 179) . 
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Early studies of reterdates under schedules of stir::ulation 

concerned thN11selv e s with \',hether it was poss ible to produce 

the " expected" pat t erns of responding to der.1onstrate effective 

" schedule control " ov er their bd1e.,viour . Spradlin et a l (1965), 

f or exampleJ exami ned ~he behaviour of severely and profoundl y 

retarded subjects on fixed-ratio schedules . '.!.'hey founcl that hy 

approp:date ci1an5es of r c i nforc i n6 s timulus type , or de~rivation 

conditions , they were able to produce close approximaticns to 

the " expected" perform2.11ces with all their subjects • .Ano ther 

exaople is that of Orlando (1965) , who describes how it was 

pos ::.ible to " shape the desired terminal behavi our En sixteen retardates 

such t hat the~ . o. exhibited satisfactory baseline perform&nces 

on mul t VR 25 ext • • • ~ ut whic j ••• req_ui r ed special procedures 

( p . 135, not his em)hase.s ) ". 

Hence laboratory studies with t:1.e r etarded have often been 

concerned wi th how to achieve greater "behavioural control 11 

or "predictability" over a pre- s elect ed response . Several of 

the earl y re:;;iorts mentioned in Lpalitative terns how 

"irregul a r ities" and variability characterised much of the 

schedule perfornw nce of retardates , :mt then set themselves the 

task of r emovin.3 these features by man i1)ulation of f actors suc h 

as titose listed :prev i ou sly ( c,f. 3pr adlin et a l , 19C5) . It seems 

to have been assu.i11ed t hat more effective behaviour control 
. 

shoul d be persued in :preference to analysis of variability in 

the belief tha t most of the variabilit~; is the result of the 

su'b~ ects r e i nforcement histor;y- , v,hich is in t r:e large :9art unknown 



e.3 .-,_.: 

to t he ex:peri !:lenter . To d i s!niss v c1. r'iability 2s the r e :,rnlt 

of an unconcrollatle :~ast , howeve:c , may be as nisleading ns t o 

uttl·ibute it to hypotheti c a l ( that i s to say u_riobservabl e ) 

c auses such as "intc l h~0tual" factors ( Crl2.nd.o , 1961) or " a ttent.i.onal" 

fac tors ( ~e11man and Hou::.;e , 1963). 

Very f ew laboratory s t1Jctics have 11rovided i n - depth ana lysP-s 

of the "irr egular" scr..ed.ule perforrna:1ces of retardates . 1l1his is 

quite surp~ci::;ing a_s it would ap1iear tl1a t vu.:ci abili tJr , both v1ithi.n 

and b e t ween subj ec ts , seems to be t he ?:U.le rather t hun the exception 

with retarded sutjects. Other " abnormal" hrnnan popuJ.atj_ons have 

shown s i mila:c difference s , Linds ley 2ncl SkinneI', (1954), ran 

psychotics on variable-interval and f i xed- ratio schedules and 

r eported i ndividual dif ferenc e s in ov eral l r a t e per hour and in 

the pattern of rate chan~es within the hour . 

One of the 1tirret311l ari ties" of " &.bnorrnaln human populations 

tha t has received s ome in-depth analysis is t he unpredict able pauses 

tha t characterise such performances , Lindsley (1956) with 

psychotics on variable- :i.nterval schedules , and. Ellis et al ( 1960) 

with r et ardates on f i xed- ratio schedul es, r ecorded the frec.;,uenc:r 

of interresponse tine s 61.'eat er t han ten sec onds . Ellis et al 

( 1960) repor teci tha t t he fre~uency of l ong i nterresp0nse t i r:ies 

wa s i nv ersel y proportiona l t c t he cr.ronolo2,ic 2.l ac;e (C ,A . ). znd 

r.1ent a l a ,t;e ( I.1 •. 4 . ) of r etar ded subj ect s . Similarl:r , Linds l e:, 

(1956) clair:ied t hat tl, e frequency and c.urations of pauses increased 
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wi th " de pth of psychosis". 

However, a lthougt t hese two s t u dies showed correlations 

between _the f re'-lUt,ncy of lon5 i nterresponse time s 2.nd ot her factors 

they did no t uncove r an:, f unc t i on2 l r 2 : D.tio~1sh i::_:;s 11e t ween t !-1.s 

aspect of 9erformance and any de t ermining va riables . 1'oods ano. 

I)ryce (1974) r e ported a s tudy i n whi ch the frequency of l ong 

i nterresponse times wa s a fm1cti on of t he type of consequence 
I 

employed with a reta rded boy . Apart fro~ these stuJ ies , however, 

in-depth analys es of 111:.:.riabili t y in t he scheuule :performance 

of retardat e s arenotabl:{ lackind i n tl:e existing J.it e ratu.re . 

It would a.ppear t hat t ::e time has n ow come when labor·atory 

studies of the behaviour of the retarded must widen their scope 

by f irst re-examining the conceptu2.l framework they use in 

formulating empir ical qu esti ons . I n Chapter 2 of t h is thes i s 

em1-1hasi s wa s made of the need to ex~;-:iine as much of the " stream 

of behaviour tt as possible and to search for functiona l i·e l ation­

shi:ps be t ween t ehaviour ;;;.n d environCTent ci l s t i muli. ':'his c ont:::-ast s 

wit h studies which have mere ly exe.mined whether t he effects of 

i mposing stimulu s O_l)er a tiorcs are t hos <? that would be "expected." 

or " predicted". Y/E: i sburg (197C) has not 2d that;-

' The e a r ly pre ?ccupat i on with the di rec t maniuplc:1: ti on 
of the r e tardates behavi .:..ur , as such, is giving w;:-.y to an 
examinati on of those cri -!; i.c a l environmentc:,1 eve nts which 
will con: r ol his beha\· i our i n t he lon;S run ••. Increasin_:ly, 
s c hedules "of rl::'infor c£::l'len t a.:?::e scrutinised less for their 
ability to .c,t= :1e r c' t e 2. r--rofusion of uni,~ue patte rns of 
behaviou..:?:: in the r e t a:?:"date and a re expl c•i t ed more a s 
n eces s a ry accom1-1animents for t he development and as·ses1: :11ent 
of stimult.: s f un c t i ons and. as contro l procec.ures' {'i"ie isburg , 
1970 , pp 141-142 . ) 
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By using tJ:aditiona l " scheJ;.:l es of rein:'.'c,rcement" for the 

latter pu:::r oses sugi3est ed by '.'/ eisburg (1970) above , it is 

pos:sible to embark upon in-depth analyses of the stimulus 

funct i ons c!: the schedul etl even ts ( ~be " r einfor cers") ai,d reveal 

funct iom.l classes of behaviour . Bmpirica l c1uestions could be 

formulated in t erms of a corniirehensi ve breakdown of the "behaviour 

s t ream" 2nd shoul d b e c oncerned with the specif ication of 

transiti on 8.mvng the various even t s in 'the stream , as proposed 

by Schoenfeld ( 1960). Tnis involves far rr.or e than analysis of 

the rat3 of pre- selected , descriptive o_per£=n t. 'I1he limitations 

of such a..r1. em.9irica l task were exunined i n Chapter 2 . Wei s burg 

(1970) has further stated that ;-

' Primary focus on a discrete measure such , ' S t h e 
frequency of an ev(rnt , often i t,;nores or fci.i ls to uncover 
interest in5 patterns of c ontinuous bel1avi ou:r.s and wrnsual 
t opoeraphies not obta inat,le from counter r eadines ' ( \,eisburg, 
1970 , p . 139). 

The:ce are very few stuJ i cs with the r e t arded in which a dependant 

variable other t km the rate of responding has served . !.'orris (1962) 

examined clw.nge s in the force of r e spondin3 with three 2:et ardates. 

The s tudy concluded t hat force e~ni s::;i on is directly affected by 

contint:ency var i atles (i. e . force of rc spo,.dint was f ound to be a 

funct i onal o:)eran( i whereDs the r esponse r a te neasure is 12.rgely 

control l ed ty indirect , extrc;.neous factors (e . B• inst:r:uctions) . 

Howev er , a ~art from the f ew modest a ttemJts at ana lysis of 

i nt erres;,cnse t i ne distr i bution s ( e .:,. l:ocke &nd Strayer, 1970) , 

and a study of tl:e spatia l l ocati on as:;;iects of r es;,0n;;e .tor,o8raphy 

(Ga t es anu Fi:;.::e:1 , l ?G~ ) rne:isure s c.t'.:c: r t'.: 3.11 r e :sponse r2,tfi ~:ave not 

------
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found t}ie.i.r wa'J into evaluctt i ons of the ret a:t'date ' s telw.vioi:x . 

SimilarlJ , there i's a s carci t:.r of s:'.v:lies in \,rd ci-1 aspects 

of the tei1avi ou_r si:c-eam ot}1er tllan -:Le descri:1ti ve ore r ant have 

been examined with ·t;he r etarded . This work will be r ev iewed at 

l e ngth i n Chapter 5, but it is suf.ficient here t o mer,.tion that it 

is an as;-ect or the behG.v i ou.r of the ret2rd l•d that v1as disoissed 

a s " other than t)ie :ct·~quired response:• in stuc.l i e s which focused (ll 

I 
achi evint:; i ► sch'1dule co11trol" . 

Chapter 2 of t!1is thesis found that the unilinear system of 

anal ysis w!'.,ich focused on r a te of res:i)onse r1ad limi-ca tions 2nd 

suet;ested how the f ramewo r k of experir,1ental res e2.rch could be 

extended . The vari abi lit~r t b.at characterises labora t o~- fi ndi 115s 

with the retarded t i ves ru1 i mpressi on of disorderliness or of being 

• uncontrolable , However , as SiJJne.11 (1960a) has pointed out, the 

d isorder i s only in our interpr e tati on, not in the behaviour 

itself . Laboratory studies of the behaviour of re t ar dates c 2n best 

ext end. exis !;ing 1-;nowledg e . n ot by loo%.in6 for behaviou=al deficits 

or by attemptinJ to produce the " expected" performance , but by 

e xarninine in detail the rel ations between "tehaviour and it s c ontroll­

ing va riables • 

.A-on l i ed Studies 

Sidma n (1"9G2 ) ha s observed tha t:-
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' The clinical psycholouist i s i mpati ent; ~he press of 
i mmedi acy i mpels him t o uuild h i s clini cal hpuse as best he 
c an before an expcrin1ent a 1 foumi.ati on .is e.vai l2.bl e '. 
(Sidman , 1962 , p.170). 

I n chapter 1 , i t ,1as sug.:..,ested t hat 2. s ituati on has ari sen i n 

which tl1e "behavi our modifier" has net the immediaiE dE:t~,mds of 

v ariou s area s of huma n behaviour :patholor,y by dev e loping "be haviour 

modi fi c ation t i::c ~miques" based on the 1milinear o:;:ier ant c cndi ti oning 

:paradi e,m . It could. be said that the i r!!pelling nat ure of })roblems 
I 

tha t c onf:cont the applied researcher hav·e encoura.eed the growth 

of " t e chni ques" c.irnl 1~p~ckages" of behe1.v i our change i n order tha t 

as ma:1y of the probl ems c e.n be dealt w7.th as quickl y as possi ble . 

The shor tcomings and inadequa.1._; i es of a "tech11i q_ue s" approach to 

applied studies was outlined , ancl the need f or a "full f1.mctJonal 

analysis " has received co5ent advoca t ion ( e .e,. Ki ernan , 1973), 

Althoui.:;h t he r a nee of subj ect popula tions and t arget b ehaviours 

has expanded a t the pr o lific r a t e i n rec ent years (c . f . The J ou:::-~al 

of Applied rehaviour linal ysis), most s t udi es still tend t o concern 

t hemselves with demons trating the efficacy of reinforcers or the 

effectiveness of stimulus control. The use of a unilinear syst em 

of m a.lysis in wliich t i~e fr,:?quency or r ate of t ar5et behaviours 

receive sole consideration has t een re ti:iined. Gnly very few s tuo.ies 

have di rectl y re~ordeJ tfie occurrence of alt ernat i ve bthaviours 

(reviewed i n c hapter 5) and exc:.I.1ined the i n t eract i on within t he 

tota l behavioural orga ,1isation of subjects . 

Howev e:- , despite j_nadeq_uate conceptual fra.meworks and 
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limitations in t he way applied empirical questi ons have been 

formulated , much consideration has been given to the se1ection 

of ·areas to which applied behaviour analysis should address 

itself (Kiernan, 1973; Winett and Winkler, 1972)·. In Chapter 1 

it was noted that 111,pplied research is construined to look 

at variables which can be effective in impr·oving the behaviour 

under study (Baer et al, 1968, p. 91)". However , as Kiernan 

(1973) · points out;-

1 ••• the approach does not specify what behaviour 
should be chan0ed and what environment is to be considered 
as a standard or optimal environment in terms of which 
behaviour should be modified' (Kiernan , 1973, p. 274) 

Winett and Wink1er (1972) have suggested that rather than 

contributing to effective learning , applications of behaviour 

modification procedures have most often ne~lected educational 

performance and have selected the reduction o~ "disruptive 

behaviour" as the criterion f or educati on. In challenging the 

validity of this selection they point out that recent findings 

indicate that the reduction of disruptive behaviour may not 

necessarily lead to an increase in academic achi evement (c.f. 

Ferri tor, 13uckhold t, Hambli n and Smi tlJ, 1972) • 

A recent study by Ayllon , Leyman and Randel (1975) is 

relevant to this is sue and exemplifies how behaviours other than 

target behaviours can change in frequency even though no contingency 

management procedures are applied directly to them. The subjects 

V1ere three "hyper act ive" children (a girl aged eight and two boys 

aged nine and ten) . Throughout t he study both hyperactive 

activities (gross motor behaviours, disruptive noise 
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with objects , disturbinJ othe:.-s , 02.'ientati:1g r esponses , c lu.rting 

out a nd t a lkine) and academic activitie s ( mat~c~atics and reading 

performance) were recorJed in a classroom situa tion . A t ime- s ample 

observ2.tional method ( discussed in C:, c.q ter 7) .'.':Ind a mul t i 1)le­

ba seline desi;::,n ( J3aer e t al , 196e) across the tv.o academic sutj ects 

was used to asses s the effect of t oken r einforce~ent for correct 

a c ad.s;.1i c r es9onses in maths , and Sl~bser;_11ently i n maths and r eceding . 
\ 

Tl:e r e sults showed. tha t th i.'ri~e were co:1siderable i !l:_;-:i:·ovement s in 

&cade·Jic })t.:rforr:ianc:e .followi"S t~1e i n t -roduc Uon of contin.:,ency 

manae;e:nent proceciures . Also , howeve:::.- , -che:r.·e w2s 2. c oncornitont 

dec:cease in "hyperactive" behavi our f :r.·orr. about eichty :percent to 

about t wenty _percent for e2.ch c hild. 

This findinc; has rel8vance for the "curriculum" of be:iaviour 

modi fi cat i on pro jects with : J-:e retar ded . 1.;uch more an&l~1sis of the 

functi onal i nte~:- re l a t i ons among3t behaviour classes could rn£•.ke 

an i mportl:!nt contribution to an area wh ich at ;ir esent has no clear 

a nswer s to i ts Liuestions of"what to t eac:i". 

Summary and Su.-· ·,est i ons 

This chapter has em~ihasied hov1 tr.e vast majority of behavioural 

studies with the retardeq have constra ined tr..emselve s by ado1)tine 

a unilinea.r operant c onditionln5 par ariion . •r ~e use of such a 

re.$trictive c onceptual f rar.1ework has not only l b1i ted the scope 

and. forr.mlation of em1Jirical c;_uestionin5 , but has dictat ed the 

way i n which such q_uest i ons are answered . Staddon an c. Simmel hag (1971) 



\ 60 

have noted that;-

, Ti1e t heoretical vocabulary of lea:::-ninc i s full of 
t erms with an uneasy conceptual status s o.r;iewhe:::-e be tHeen 
explanation , definition and ca tee,ory label. This terminolos;y 
wLich is not coherent or i n t ernalJ.:; c onsistent, makes it 
d i fficult to app~oach particular topics with an 0~en mind . 
It is too ea:~~, to o.is:ds,; un e:;cperi mtmta l result as due to 
adventi t .ious r 0i.'1forcer~1ent or resp,·ndent condi tionj_ng without 
i n f a ct , having 2..ny clear understandL·1t of wha t has been said ' 
( StaJJon and Simmel hag , 19711 p . 22) 

An alternative f:c8.rnework wLich ~:n~i1as i ses an i n- de:;:th anal~rsis 

of the complexity of bE~haviour and its t.ransi ticn omonest stimulus 

e l ements of the behavj_cn.~r strear,1 ( wl·:ich was expounded i n Chapter 2) 

offers to extend and enhance tl::e r.,:n6 e of b ehavioural studies with 

the retarded . In particular it :places emphasis on the i •westi.zation 

cf behaviour other t ha n a pre--specified , descript ive OJ)erant so that 

the focus of stud~, i s aimed a t the discovery of functional classes 

of behavi our. Future bo.'nav i oural analyses with t:1e r e tarded could 

b enefi t by consideri ng dirnensi ,ms of behavi our ot her than response 

rate and by monitoring as much of the behaviour of t he sul>jec t as 

possible . 

The next chapter wil l examine animal studi es i n wl!ich behavi our 

other than t he descriptive O!'erant have been direct l y recorded and 

will review the functi onal rel ati onshi ps t:iat hav e been reveal ed. 

Chapter 5, v:ill extend this literature search to human subjects 

and wi l l r eview attempts to extend the range of behaviou.r anal ysis 

to inclu,:e behavi ours other than t a rget botavicurs . 
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CHAPrER 4 

.ANIUAL s rrUDIES OF " ALTEitNNrIVB" BEHAVIOUR 

Terminology 

There have been numerous studies reported in the experiment a l 

literature in which behaviours other than the descript ive operant 

specified by the rei nforcement contingency have been investi gated. 

Jlost reports have empl oyed descriptions , whi ch whether intenti onal 

or not , infer functional determinants of the "other" behaviour. 

Some examples of the variety of l abels that have been u sed to 

describe "other" behaviours included displacement activities 

(McFarland , 1965)1 instinctive behavi our (Breland and Breland 1961), 

r espondent behaviour (Sha~iro , 1960)} interim activities (St addon 

and Simmel hag, 1971)1 schedule induced behaviour (Segal 1972) 1 

adjunctive behavi our _ (Falk, 1971), collateral behavi our (Wilson 

and Keller, 1953\ and mediating behavi our (Laties, Wei ss , Clark 

and Reynolds , 1965). 
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If.ore recently , however, Smith and Clark (1974, 1975) 

have suggested the use of the term ".intercurrent" behaviour, as a 

shorthc,nd, to describe behaviour which is not specified by the 

reinforcement contingency. "Intercurrent" i s a description 

which is neutral with respect to the origin of such behaviour and 

avoids i mplying membership of a functional class prior to the 

commencement of the experiment. However , it has been suggested 
I 

(Smith and 
1

Clar:k, 1974) that this term be restricted to use for 

behaviour during interresponce times under temporally spaced 

schedules of stimulation. 

The present study will adopt the terminology proposed by 

Goldiarnond (1975), in his alternative sets framework for behaviour 

analysis1 i,e, in addition to a descriptive operant, the term 

''.,alternative behaviour" will be used to describe a well defined 

class of behaviour. This contrasts with the term "neither 

behaviour" which is defined by exclusion from the other well 

defined classes of behaviour. In addition to these, the term 

"other behaviour" will be used which includes both alternative 

behaviours and neither behaviour, i.e. other behaviour is defined 

by exclusion from the descriptive operant. Discussion of previous 

reports, however, will use the same descriptive term as the author(s) 

of the particular paper. 

Introduction 

One of the earliest reports of alternative behaviour was by 

\7ilson and Kel l er (1953) who observed regular sequences of behaviour 
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terminating in a lever press on differential r einforcement of 

low rate schedules of stimulation. The earliest interpre t ation 

of this occurrence ( e . 0 • Weiss and Lat i es, 1964) was that the 

"collateral" chains of behaviour had a mediating role i n ensuring 

t hat an interr esponse time of suf J.~iciE,u t dura tion elapsed in order 

to a l low the next response to be reinforced . It was hypothesiseJ 

tha t the "collateral" behaviour was adventitiously reinforced 

and caaE to provide time-correlated discrimi native stimuli 

for t he r einforced response. 

The occurrence of "collateral" behaviour on differ ential 

reir.:orcement of low rate schedules has been reviewed at length 

by Kramer and Hilling (1970) . 1.:ore r ecent studies of alternative 

behavi c.ur on differential re inforcement of l ow rate schedules 

( e.g. Smith and Clark , 1974) do not make the assumution that it 

plays a mediating role nor do they resort to post hoc invocat i ons 

of adventitious r einforcement to explain its maint enance. Analyses 

of conditional probabilities of alt ernative behaviour on different ial 

r einforcement of low rate scheu.ules have shown it to be a simple 

function of the schedul e parameter (Smith and Clark, 1974) and 

as such provides information that has no place for invoked 

assumptions . 

Shapiro (1960) presented a study in which l ever- pr.essing 

and salivation were recorded simultaneously wi t h dogs . A two­

minute fixed- interval schedule of food presentation for lever-
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prossine was used and the data i ndicated that both the rate of 

salivation and rate of lever- pressing were r elated to the 

t emporal proximity of stimulation, and t hat in the period just 

prior to ·food delivery the amount of salivation varied directly 

with the rate of lever-pressing . These r esults were interpreted 

as showi!1g that operant and respondent conu.i tioning could 

occur simultaneously and could be inter-related. However, 

they a lso showed that the stimulus used as a "reinfacer11 

in an operant conditioning paradigm could also be funct i onally 

related to behaviour in ways not specified in the reinforcement 

contingency (whether the behaviour is sa id to be induced, elicited 

or whatever). 

The study by Ereland and Breland (1961) discussed in 

Chapter 1, also demonstrated how behaviour ot her than that 

specified in the r einforcement contingency can develop. This 

behaviour appeared to be a function of the "stimulus conditions" 

or "food-getting situation" in which the animals were placed. 

Several studies have now reported that alternative behaviour can 

reduce the.frequency of stimulus delivery (e.g. Mendelson and 

Chilla.._ry, 1970; Gilbert, 1974a) as did Breland and Ereland's 

(1961) "instinctive drift". 

A fortuitious discovery by Falk (1961) l ed the way·to a 

rapid growth in the number of experimental s tudies in which inter­

current beha-viours were investigated, He trained rats on an 

ordinary fixed-interva l one-minute schedule of pellet delivery 
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using an aJ)paratus which afforded continuously avai lable water 

from a drinking tube. He observed that his rats drank excessively 

in ·these sessions and decided to give t his phenomenon further 

investigation. 

The Na tu-re and Determi nants of Adjunctive Behaviour 

Schedule-induced polydipsia is a phenonomenon which has 

received extensive coverage in the behavioura l literature in 

recent years (c.f. Falk, 1969; Gilbert and Keehn, 1972). Vlben 

a food-depr ived rat is fed small portions of food a t regular 

intervals with water being freely available at al l times, then 

the r a t will consistently follow consumation of the food pellets 

with an i mmediate burst of drinking. Although not water deprived, 

in a three hour session on a variable-interval 1-minute schedule 

of fo od .present.ation for l ever- pr essing, water intake amounts up 

to half t he body weight of the animal (Falk, 1961). If the same 

amount of food is delivered all at once and water intake over 

the following three hours is recorded, then ~he ratio is 10:1 

(Falk 1967). 

The polydipsic drinking takes at least a few sessions to 

develop completely, unlike elicited responses, and this ac(luisition 

is not simply due to adaptation t o the f eedinr, schedule (Reynierse 

and Spanier, 1968). Other species besides rats have been reported 

to show the phehomona including rhesus monkeys (Segal, 1969) 

chimpanzees (Kelleher, reported in Falk, 1971), and pigeons 
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( Shenab and Peterson, 1969). Furthermore pol ydi ~siU is reported 

both on fixed- and variable-interval schedules and on response­

contingent and response-noncontingent schedules of food-delivery 

(Falk 1971). 

Several variables have been shown to be r e lated to the 

extent of water ingestion. The amount of wat er drunk has been 

found tobe a bitonic function of inter-food interval both on 
I 

contingent and non-contingent schedules (Falk 1966a), and also a 

direct function of body weight r elative to free-feeding weight 

(Falk, 1969). In a recent study (Allen, Porter and Arazia , 1975) 

both duration and amount of drinking during the intervals following 

pellet delivery were shown to increase systematically as per cent 

of stirmilation · ( on second order schedules) was lowered from one­

hundred to t en . 

In addition to excessive drinking , several other behaviours 

have been r eport ed to shew excessive aspects on temporally based 

schedules of stimulation compared with .extinction (baseline) 

conditions. These i nclude tail nibbling (Laties et al, 1965) 

pecking attacks (Gentry, 1968) biting (Hutchinson, Azrin and Hunt, 

1968)preening (Lyon and Turner,1972) air-licking (!.rendelson and 

Chillag, 1970) and pica (Villarreal, 1967), Falk (1966a, 1967, 

1971) suggested that:-

' When certain schedules induce extra, concurrent 
phenomena which are strong enough to sustain scheduled 
behaviour in their own right, that these phenomena be 
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called adjunctive behaviours' (Falk , 1971, p. 578). 

and further that;-

' Adjunctive behaviour is behaviour maintained at 
high probability by stimuli whose reinforcj_ng p:L'oper ties 
i n the situation are derived primarily as a function 
of schedule parameters governing t he availability 
of another class of r einforcers' (Falk, 1971, p. 586). 

As adequate reviews of the nature and determinants of 

adjunctive behaviou= already exist (Fa lk, 1971 ; Stadden , 1976) 

t hey will not be replicated here. The following is a brief 

summary cf the ~ssential characteristics of schedule-induced 

adjunctive behavi ours . :-

(i) Whenever reinforcing stimuli are delivered to a deprived 

animal in smal l porti ons and within a certain range of delivery 

rates , the animal is likely to engage in excessive behaviour 

(rel ative t o extinction conditions) that is not obviously related 

t o the reinforcer . 

(ii) The type of excessive behaviour that occurs depends 

on the particular environmental circumst ances which exist . For 

example , :r·hesus monkeys show a high l evel of pol ydipsia when 

access to water is made available (Schuster and Woods , 1966) and 

schedule induced pica when shavings are made available (Villerreal , 

1967) . 

(iii) Response ccntingency is not crucial t o the generation 

of adjunctive behaviours (Falk , 1969 ; :inory, 1969 ; Mendelson and 

Chilag, 1970). The major schedule determinant appears to be that 

of inter- "reinforcer" interval, inde_pendant of whether the 

" r einforcers" are r esponse-contingent or not. 
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(iv) Adjunctive behaviour typically occurs in the immediate 

post-reinforcement period (Falk, 1971). A variety of adjunct ive 

behaviours occurring in vari ous species and on a range of stimulus 

schedules have been shown to occur predominantly at this temporal 

point (Azrin, 1966 ; Falk , 1961; Hutchinson et al, 1968; Gentry , 

1968). 

The temporal loci of adjunctive behav i ours have been invoked 

in various "explanations" of t he phenomenon. St ein (1964) i mplicated 

the stimuli associated with food ingesti on to be involved in post­

prandial 1rinking, but recent demonstrations that excessive drinking 

can occur at_ times other than in the immediate post-.stlmulus· . 

period have rendered such accounts as inadequate . Flory and O'Boyle 

(1972) and Gilbert (1974 a,b,c) have confirmed t hat ~chedule­

induced polydipGix by r a ts is a post-prandial phenomenon only 

when post-pra.ndial drinking is possible. Falk (1969) has further 

shown that the polydil)sia is not the result of adventitious food 

reinforcement of water intake, nor is it a mediational function , 

nor is drinking an unconditional response to eating. 

Gilbert (1974a) suggest ed that the temporal loci of adjunctive 

behaviour could be related to another fact cr:-

'The fre~uent· occurrence of adjunctive behaviour 
only at the beginning of the interval may also depend upon 
local satiation factors t hat inhibit drinking after a 
certain amount has been consumed . ·;;hen wate:c is available 
throughout the interval, such satiation would effectively 
limit drinkin6 to the first :portion of the interval ' 
(Gilber t , 1974 a p. 283) 
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Recent studies usine second order schedul e s of ·stimulati on 

have further examined the temporal loci of adjunctive behaviour . 

Rosenbl ith (1970) reported that t wo types of drinking developed 

on a second- order schedule of food pres~n.tation. :-

' A hi.6h-rate drinkir.e occurine; after delivery of a 
pellet and a drinkine; freque·ntly interrupted for bar pressing 
a fter intervals terminated by a li~ht flash and a click 
alone ' (Rosenblith , 1970 p.144) 

However, conflicting r esul-ts concerninr3 the occurrence 

of adjunctive drinking on second-order scbedules have emerged 

(Falk and Bryant, reported in Falk , 1971~ Allen et al , 1975; 

Porter and Kenshalo , 1974).It appears tha t post- stimulus drinking 

on second-order schedules could be a function of the type of brief 

stimulus used to denote the completi on of a component , and the 

location of the drinking tube (Allen et al, 1975; Wuttke and 

Innis, 1972). 

Research nith alterna ti ve behavi ou:es has l ar gely been 

persued alone; four line s of investi eati on , These are:- (a) 

the excessive nature of "adjunctive 11 behaviour and its implications 

for extrapolation (b) inductive aspects of "ad junctive" behaviour 

and parallels with "displacement activities", (c) whether 

"adjunctive"behaviour can be considered as adaptive or toxic, 

and (d) the t emporal and. sequential analysis of alternative 

behaviour. As the latter aspect is of major relevance to this 

thesis the next section of this chapter will be devoted to it. 

The first three lines of investigation are briefly outlined in 

the r emainder of t his section. 
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(a) The excess ive nature of " adjunctive behaviour". 

Falk (1971) commented that;-

It is absurd for an animal to drink itself into a 
dilutional hyponatrernia bordering on water intoxication' 
(Falk, 1971,p. 577) 

Emphasis on the excessive aspects of adjunctiv~ behaviour 

grew out of demonstrations that schedule induced polydipsia was 

not just post-prandial drinking. Other aspects of t he phenomenon 

I 
showed remarkable differences to findines with "operant" behavi our. 

For example , polydipsic drinkin5 is difficult to satiate compared 

to "deprivation-induced" drinking. Furthermore, solutions which 

will not function as effective r einforcers for operant behaviour 

can be substituted for water in studies of adjunctive behaviour. 

Relatively large quantities of highly hypertonic sodium chloride 

are ingested adjunctively. (Falk, 1964 ; 1966 b). ~hese findings 

led investigator s such as Gilbert (1974a) to propose that;-

' The ability of a reinforcement schedule for one 
behaviour to induce another behaviour at any time extends 
the utility of t :i.is mechanism as an account of "natural 11 

behaviours that have no app2rent cause . :i0::cessive eating 
and excess ive drinking of alchohol solutions a1:e such 
behaviours ' (Gilbert , 1974a, p. 283) 

Other 11natural" excessive behaviour such as drug- taking 

and smoking could also be added to his list . lrn a result of this 

possibility , t he number of studies in which the stimuli made 

avai l able for the development of adjunctive behaviour have been 

drugs has increased. Lester (1961) reported on schedule-induced 

ethanol. intoxication and other studies have included investigations 

of schedule-induced excessive intakes of solutions of barbiturates 
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(Mei sch , 1969 ; Kodluboy and Thompson 1971) morphine (Thompson 

Bigelow and Pickens , 1971) and caffeine (Gilbert, 1975). 

Gilbert ( 1974a) proposed the following "expl anation'1 

of adjunctive behaviour;-

' Spaced feeding of small portions of food within 
a certain range of mean intervals constitu te s a "drive 
operation" of the kind defined by Catania (1968); i. e . 
certain stimuli are made more affective as rei nforcers ' 
(Gilbert, 1974a, p. 283) 

I 
I 

Althou_sh sti ll i n its infancy , Gilbert ( 1975) speculates 

that the study of s ocially disapproved human excesses such as 

obesity , alcmolism and drug-taking might te extended by adding 

the model provided by the above "explanation". Previous 

behavioural anal yses of such behavi ours have been constrained by 

the adoption of the unilinear respondent/oper ant conditioning 

paradigms ( e .t5.Stuart~ Davi)l970) outlined in Chapter 2 . 

(b) Inductive aspects of adjunctive behaviours. 

Because of the temporal proximity to "rei nforcer" 

termination , one line of investigation has compared adjunctive 

behaviour with the ·concept of "di spl acement activities" used by 

etholo~is t s . "Displaceraent activities" are char?..cterised as be ing 

irre l evant , incongruous , or out-of-context and have been defined 

recently by ?,TcFarland (1965) as ;-

1 activities which belon6 to motivational and 
funct i9nal sys terns other than t hat p:r:edominantly activated at the 
time of observation ' (McFarland, 1965, p . 293). 

Tinbergen. (1952) and Tingergen and Yan Iersel (1947) 

have observed that displacement activities occur when ' an external 
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stimulus after having activated a "drive" , suddenly stops (Tinber.gen , 

(1952)
1
• The emphasis is on the dynamic chanee i n the sitv.ation. 

An example of a "displacement acti vity" gi ven by Ti nbergen (1952) 

is how agress ive behaviour in the cormorant changes suddenly to a 

sexual di splacement activity when the opponent flees . 

The similarity of adjunct i ve behavi our to "displacement 

_· activities" has been put forward in recent years by those who 

have been cc.ncerned w.i..th the provenance of behaviour (Falk, 1971; 

Staddon and Simmelhag, 1971; Segal, 1972). In particular they have 

noticed t he importance of the stimuli available in the environment. 

For example, Segal (1972) not es that a mal e rat subjected to 

periodic brief shocks will, after receiving a number of spaced 

shocks, r espond to subsequent shocks by promptly mounting and 

copulating with an available receptive f emale (Barfield and Sachs, 

1968; Cagg~ila and Eibergen , 1969). If instead of a r eceptive 

f emale , food is made available, periodic shocks will induce an 

increase in the rate of eating (Ullman , 1951). Similarly, 

ethological investigations with the Zebra finch have shown that, 

when threatened , it will feed if food is nearby, sexually mount a 

female if one is present , or if neither food nor a f emale is 

available , will preen or a ssume a slee.i;,i ng posture (Morris, 1954 ; 

Rowell, 1961). 

Research which has addressed itself to t :·is line of study 

has mainly concerned itself with t he "survival val ue" of adjunctive 
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behaviours ru1d displacement activit i es and as such is not of 

immediate relevance to the present study. 

( c) Can 11ad.junctive11 behaviour be considered as adjustive or toxic 

This is not a line of investieation, but r ather a question 

of the form of interpretation of adjunctive behaviours . Interpretations 

of adjunctive behaviour excesses , such as polydipsia , in terms of 

behavioural toxicity have been placed i n the category of explanation 

known as "normal sources of pathological behaviour ( Si dman, 1960b) . " 

' According t o this notion, adjunctive behaviour is the 
manifestation of a maladaptive response t o an unfavourable 
environmental situation s imilar to the stereotyped responses 
shown by institutionalised retardates and caged animals' 
(Falk, 1971 , p . 586) . 

Other interpretations of adjunctive behaviour, such as that 

outlined in (b) see it as being an "adaptive process" det ermined 

by "principl es of behavioural variation" (Stadden and Sinmlelhag 

1971) . However , a ll "interpretations" of adjunctive behaviour 

seem to be based on an evaluation , r ather t han an anal ysis of 

behavi our. Furthermore ;-

'The question of whether adjunctive behavi our i s a 
toxic mani festation or a creative deviation cannot be 
answered by a description of the topography of the 
response ••• Ajunctive bene.viour may be toxic and intrude 
upon possible adaptive responses in one environment or have 
adjustive or crea~ive results in an environment with more 
prosthetic possibilities '(Falk , 1971 p. 586) . 

Tempora l and Sequential Analyses of Alternative Behaviour . 

Most studies of "adjunctive" behaviour have exaMined one 

such behaviour at a time and have reported that it nearly always 

occurs in the i rroediate post-stimulus period . However , a few 
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exceptions have appeared. Mendelson and Chilag (1970) reported 

that although schedule-induced air-licking is initiated shortly 

after pellet delivery , it' often continues throuCThout the entire 

interval ·. Knutson (1970) and Lyon and Turner ( 1972) have noted 

that with pigeons on l arger fixed-rat io values , attacks sometimes 

i nterrupt the ratio run. Similarly, Falk (1971) and Segal , Oden 

and Deadwyl er (1965) observed that on f i xed-interval or fixed ­

time schedules of three minutes or more , drinking is someti mes 

distributed throughout t he interval in a series of shorter 

bursts, rather than the typical sustained burst. 

Vi llareal ( reported in Falk , 1971) noted that when both 

water and shavings are available for rhesus monkeys on fixed-

time schedules , some animals engage in drinking preferential ly 

while others time-share between the two activities. Segal (1969) 

showed that if both water and a running-wheel are made available 

durine a time-based schedule of food delivery , t hen the rats 

will run after drinking. Lyon and Turner (1972) examined the 

occurrence of adjunctive attack and preening on fixed- ratio 

schedules_ with pi geons. Although they reported that both behaviours 

were a function of the rat i o size and occurred predomi nantly in the 

i mmediate post-stimulus periods , they do not say whether t he t wo 

behaviours ever occurrea: i n a single inter- stimulus int erval , and 

if so , in which order they occurred. 

I n a series of studies with rats and pigeons under various 
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contingent and non-contingent schedules of stimulation, Staddon 

has recorded a wide ranee of alternative behaviours for which 

the opportunities to engage in are simultaneousl y available 

(Staddon and Sirmnelhag, 1971 ; Staddon , 1972b , 1976 ; Staddon and 

Ayres, 1976). This work has rnade use of automatic recording devices 

plus actual observations of behaviour. In general, the definitions 

of behaviours and location of the apparatus have ensured that only 

one activity is possible at a time. His data is the first to give 

detailed reports on both sequences and temporal patterns of 

alternative behaviour. 

In studies with pigeons , Simmel hag (1968), Stadden and 

Simmelhag (1971) and Stadden (1972b) used a standard operant 

conditioning chamber, and the behaviour of the birds was rec orded 

by an observer, who pushed buttons connected to an event recorder. 

Buttons were kept continuously depressed to signal the duration 

of continuous activities , but briefly depressed to signal each 

occurrence of discrete activities such as pecking. With the 

exception of an orientation response, "facing the ma3azine wall", 

all the activities defined were mutually exclusive . Sixteen 

alternative behaviours were defined and recorded this way. A 

variety of time- based schedules of focd delivery were used, the 

main one beins fixed-time.12-seconds. All the bi rds soon developed 

stereotyped patterns of behaviour under the fixed-time procedure 

with a characteristic activity occupying each region of the post ­

food time. Graphs were _presented showing the relative freq_uency 
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with which each behaviour occurred durine each second of the post­

food time. 

Staddon und Simmelhag (1971) proposed t hat their data 

r evealed two classes of behaviour. One of these was the terminal 

response which was the last behaviour in the sequence of activities 

that occurred within each interval, and the other wa s the i nterim 

activities, which were t he activities that occurred early in the 

intervals. They describe the terminal response a.s a discriminated 

operar1t and r eport that t he most common termina l res1)onse for all 

birds was "pecking the magazine wall" in t he . fixed-time ex:periments 

and "peckine the key" in the response-continge:nt fixed-interval 

experiments. The interim activities were more variable from bird 

to bird and included such activities as "turning q_uarter circles", 

11,ringflapping" and "pacing back and forth a l one the magazi ne wall". 

Similarities were noted between interim activities and adjunctive 

behaviours, and it was speculated that if appropriate stimuli 

had been provi ded , sterotyped adjunctive behaviour would have 

taken the place of the more variable and relatively undirected 

interim activities . 

Seq_uential analysis of the behaviour shown in the inter­

food interval under the fixed-time schedule was made in such a 

way that no account was t aken of the bout l engths of behaviour, In 

t his way they examined variability of succession only. The analysis 

r evealed (a) that although a given behaviour might fail to occur 

durine a pru:t icular interval, it rarely occurred out of sequence 
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(b) that the vari ability of sequences was greatest early in 

the interval, and least at the end , in t he period just preceding 

food delivery , and (c) that each animal showed a relatively sma J.l 

number of different sequences, typically three or four. 

~taddon and Ayres (1976) reported data on both sequences 

and temporal patterns of behaviour with rats. They examined (i) 

the development and maintenance of alternative behaviours on a 

fixed-time JO-seconds schedule of food deliver,J, (ii) changes in 

the behaviour resulting from the introduction of an extinction 

condition, and (iii) the effects of removing opr·ortu.ni ties to 

engage in activities. Their appara tus was hexagon shaped and 

consisted of sectioned-off areas in which different activities 

were possil>le, such as feeding, drinking, running in a wheel, 

observing another r at through a window, and entering a d~k 

tunnel. A total of nine different behaviours were recorded through­

out the study with five rats. 

At first a variety of activities occurred, but drinking 

and wheel-running were at relati vely low levels. Later on~ both 

drinking in the early and middle parts of the interval and 

anticipating food (i.e. waitine in the f eeder area) towards the 

end of the interval increased i n frequency. lifter about twenty 

to t hirty days1 steady state patterns developed in all anir.lals . 

The date wa s interpret ed as showine terminal responses and 

interim acti vities , similar to the pi geon studies . All the r ats 
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showed gnawing and d i gging at the feeder as terminal responses 

wldch were said to be "food-related" behaviours similar to the 

pecking r eported by Stadden and Simmelhag (1971) with pigeons, 

and the "inappropriate" but "reinforcer-related" behaviours 

report ed by Breland and Breland (1961) . 

The modal pattern after eating was , first drinking) 

followed by running in the wheel in the middle of the interval 

(sometimes other activities such as being in the tunnel and looking 

at the other rat occurred at this point), and anticipat i ng the 

pellet occurred at the end of the interval. However , the overall 

temporal pattern we.s associated with different sequential patterns 

in different individua l s . Most rats showed considerabl e alternation 

between pairs of activities , e . g. between drinking end being in 

_the tunnel. In general the rats showed more variable sequences 

than pigeons (Stadden, 197~ but it was pointed out that there 

were c onsiderable differences in apparatus and schedule between 

\ the two studies . 

There was co:1siderable variability from interval to i nterval 

f or all rats. For example , one rat either ran or drank in a given 

inter,al, but rarely both. Neverthel ess, the t emporal location of 

runnine and drinking was such t hat it produced an overall time 

graph looking much like the graphs for the other animals . Stadden 

(1976) mai ntaj_ns that this di smisses any "adventitious chain", 

explanation of the tempora l pattern (c.f. Clark , 1962; Segal, 1965) 
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Several investigators (e. g . Cane: 1959 , 1961; Nelson , 1974; 

Delius, 1969) have suggested that many behaviour sequences 

could be Narkov chains . The essenti a l feature of a simple Markov 

chain is that each activity is dependent only on the preceeding 

one. However , in both the rat and pigeon studies (Stadden, 1972b; 

Stadden and Ayres, 1976) analysis revealed tha t behaviour seemed 

to be more directly related to the time elapsed since the last 

' 
eating episode than the previous behaviour . 

Stadden ( Staddon and Ayres , 1976; St adden, 1976) c l ai ms 

that t wo main factors seem to determi ne the temporal di stribution 

of behaviour· within the inter-food interval; (a ) post-food time , 

and (b) the umomentum" of ongoine activities . As evidence for 

asserti on (a) he gives the finding of a negative correlati on 

-. b•etween bout leneth (i.e. the duration of an epi sode of a 

particular behaviour) and starting time of most activities , i. e . 

t he later an activity began the sooner it ended . 

By "momentum" St adden (1976) means that , once begun, a 

given act i vity t ended to persist for a " pr eferred" durati on. 

Distri~utions of activity-bout lengths generally showed a peak, 

suggesting that the overall t emporal pattern may have been 

partly determined by time since the beginning of a bout . 

Differences amung the t emporal distribut i ons of i ndividual rats 

appeared to be due largely to differences in the secc;nd factor. 
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For one r at in particular the "momentum" of running in the 

wheel was such that it frequently "over-ran" the delivery of the 

pellet such that tl:e obt8ined distribution of inter- eatine 

intervals was closer to a variable- than a fixed-time schedule . 

For all rats, whenever an activity "ran-through'' pellet delivery 

it was invariably running in the wheel. 

Most rats showed some long "momentum effects" (i.e. 

D,cti vi ties that t ended to occur for a particularly long du.ration) 

with both wheel-runnine and drinkin5 • Stadden (1976) r eported 

that in unpublished observations he has noticed that some r a ts 

emit extremely long bouts of drinkine , Segal (1969b) r eported 

that one rat drank through the entire inter-food i nterval on a 

fixed-time schedule and that eventua lly the drinkine pattern 

took on the a::::,pearance of "an operant behaviour" (i.e. a terminal 

response. 

Stadden (1976) r eport ed similar findings with the "wing­

flapping" of pigeons. Some birds produced lengthy bouts of this 

behaviour such that it persisted even ·-.Len food was made avail able 

during a bout . Indeed, pigeons sometimes r epeatedly missed food 

deliveries in t his way. 

When the fixed-time 30-seconds schedule was changed to 

extinction (baseline) conditions drinkine ceased abruptly and 

running increased progressively in the first session. After a few 

sessions in extinction a steady state developed in whi ch a 
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relatively high proportion of time was spent wheel - running. Each 

/ animal showed an increase in the mean bout duration of wheel-running 

comparetl with the fixed--time 30-seconds sessions , but the mode bout 

duration did not shift to l oneer values; rather the distributions 

took on a more exponential form. 

Eecause of the increase in wheel-running in extinction, 

Staddon (Staddon and Ayres, 1976~ Staddon, 1976) suggested that 

running is not a schedule-induced interim activity , but an "other" 

activity which "fits i n" at times when the more dominant drinking 

and food anticipation are weak. In this way he postulates yet 

another sub-category of alternative behaviours, "oth0r" behaviours* 

which ai:e behaviours that in baseline ( extinction) conditions 

usually occur with a high frequency. When a fixed-time schedule 

of stimulation is introduced "other" behaviours may decrease in 

frequency (as wheel-running does) in marked ccntrast to the 

relative increases of terminal responses and interim activities. 

To support thj.s assert ion, Staddon (1976) notes that when Skinner 

and Morse (1958) made wheel-running the "contingent" response on 

a fixed-interval schedule of food presentation, they obtained more 

orderly bouts ·of runnine , but the overall frequency was lower. 

*Staddon's (1976) use of the term "other" behaviour differs f rom 
. that used in the present study. See page 
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In a final experiment, Staddon and Ayres (1976) shovred that 

elimination of the opportunity t o engage in one or more activities 

resulted in increases in other alternc:?.t ive behaviours but the 

increases were not in simple proportion to their frequency under 

baseline conditions . 

StunmcU.""' 

Initial attempts by animal experimenters to examine more 

of the behaviour stream than a pre-selected rroperant" have examined 

a variety of alternative behaviours that are produced under various 

schedules of stimulation . In particular they have been concerned 

with the questions of what alternative activities occur , where 

(in relation to time and sti:r.uli) they occur, and how much they 

occur . Most studies have selected one such alternative behaviour 

to examine , but more recently Stadden (1976) has shO\m that a 

more extensive analysis is acr.ieved by 0onsidering as many 

alternative behaviours as possible in a situati on. This he maintains, 

is a necessary progression because:-

' It is obvious t hat the funct ion for one activity 
must depend to sorne degree on the func tions for others that can 
also occur ' (Stadden , 1976). 

Severa l studies (e.g. Falk, 1969; Keehn and Colot la, 1971) 

have shown suppression of schedule induced drinking by competing 

behaviour. 

As the aim of such investieati ons is to discover, rather 
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than demonstrate, functional relationships, it is necessary 

to employ multiple measures --- rates, bout l ensths and total 

time spent - in an attempt to cover all t he possibilities. It 

is possible that the methodology of ethology can contribute to 

an experimental analysis of behaviour in this respect (examined 

in Chapter 5). 

The importance of placing emphasis on the discovery of 

functional relationships was illustrated in r ecent study of 

"intercurrent" behaviour by Smith and Clark (1975). They examined 

the effects of d-amphetamine, chlorpromazine and chlordiazepoxide 

on the rates of l ever-pressine, wheel-turning and licki ng on 

differential reinforcement of low rate schedules of food 

:prese.ntat-ion .• Drug effects on lever-pressing were found to be 

systematically related to dose and were consistent for all animals. 

However, drug effects on the intercurrent behavi ours were generally 

different for each animal. In effect , they had demonstrated. ·chat 

the topographically similar intercurr ent behaviours can fall into 

functionally different classes for different animals. They 

concluded that:-

' • • • t he a.11.alysis should no longer emphasise a priori 
conceptual differences bet ween procedurally designated 
intercurr enf~reinforced responses. Ra ther, t he analys_is should 
maintain a descriDtive bias and seek to identifv t hose 
conditions that e~gender a behaviour ' (Smith andy Clark,1975-, p. 247) 

This quote mirrors the approach to the experimental analysis 

of behaviour propounded in Chapters 2 ~nd 3 of this thesis , i. e . 

the previous emphasis on descriptive operant (and alternative) 
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behaviour classes should be r eplaced with a search for 

functional operant (and alternative) behaviour classes. 
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STUDDiS OF ALTERHATIVE BE:HAVIOtraS WITH 
THE RETARDED 
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CI-U.P.rEB 5 

STUDil;s OF .AL'fBRNATIVE Bi:.1-!AVIOURS i'iITH 1'HE 
RE'l'ARDZD 

Alternative Behaviours in 0Derant Procedures 

In this section it is hoped to provide a comprehensive 

review of laboratory studies using an operant conditioning 

paradigm with t he retarded, in which behaviours other than 

the descriptive operants have been investigated. A few relevant 

studies with normal children and :Psychotic adults as subjects 

will be included. 

Lovaas , ~"':reitag, Gold and Kassorla (1965a) recorded the 

frequency and duration of self-destructive behaviour with a nine­

year old schizophrenic girl. First t!1ey r ecorded for thirty, 

daily , t en-minute sessions when fiv e-seconds of pleasant talk 

from an adult, who was sitting opposite her at a table, was 

made contingent on bar- pressins onacont i nuous reinforcement 
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schedul e. This was followed by seven sessi ons of extinction in 

which the adult totally ignored the subject ( by looking down at 

her lap and not conversing), and then a further four sessions in 

which the continuous reinforcement contingency wa s reintroduced. 

Self -destructive behaviour was recorded simultaneously by an 

observer and was shown to be higher in frequency in the extinction 

sessions than in the reinforcement-contingent sessions. Rate of 

bar- pressi ng initial ly increased in the first extinction session 

but gradually decreased to zero by the final extinct i on session. 

When the r einforcement conti ngency was reintroduced, t he previous 

rat e of bar- pressing was recovered . 

Lovaas has focused much of his recent work with auti stic 

children on the occurrence of alternative self- stimul atory 

behaviour on va.rious 11 learning tasks" following an observation 

i n one of his early studies (Lovaas , Freitag, Kinder , Rubenstein , 

Schaeffer and Simmons , 1966) i n which autistic chil dren could 

obtain food , or avoid shock , by walking across a room wi thin 

five- seconds of a signal. He noticed t hat when a child was 

hal fway across the room , he would often stop and emit self­

sti mulatory behaviour and in this way would repeatedly miss 

t he opportunity to eat , despite extensive food deprivat i on, or 

woul d recei ve shock. 

Lovaas, Litrownik and Hann (1971) trained three groups 

of children (mute aut istics , autistics with echol alic speech 
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·and normals) to approach a dispenser for "candy r einforcement" 
.. 

at the sound of a tone . The dependant variable was the time 

interval between onset of the tone and reaching the dispenser 

("response latency"). They found that amount of self-stimulatory 

behaviour in this situation varied wi th the amount of pre- session 

feeding with candy. They also "obtained some control over the 

response latencies by experimentally manipulating the amount of 

self-stimulatory behaviour (p.39) 11
• 

In this study, Lovaas intended to demonstrate that 

autistic children were "less responsive to external stimulation 

while they were engaged in self-stimulatory behaviour" by 

including an experiment in which half the stimulus tones were 

sounded within a bout of se lf-stimulatory behaviour and the 

other half sounded when the child was not engc(,Ed in this a.ctivi ty. 

However, with the mute autistic group, this hypothesis was not 

supported. The results revealed a wide scatter of latencies 

in the "self-stimulatory initiated" trials, some being extremely 

short latencies. This led them to conclude that:-

'••• t he l arge amount of variability in response 
l atencies of the mutes during self-stimulat ion may suggest 
that we have a poor understclnding of self-stimulatory 
behaviour , that certain of these behaviours are associated 
with lowered responsivity while others are not . Berkson 
(1967) has r.1ade si1:1ilar precautions agains t arbitrary 
g=oupings of self-stimulatory behaviour , and sugJested 
different sub- classificati ons ' (Lovaas, Litrownik and Jfann , 
1971 p. 48) . 
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.Another way of stating this conclusion would be that all 

self-stimulatory behaviours were not i n t he same functional class 

for the mute autistic group. This re sult f urther emphasi ses 

that arbitrarily defined '~descriptive" sub-classes of behaviour 
. . 

are not necessarily equivalent with "functional" sub-classes 

of behaviour (Skinner, 19381 1957). 

Two of Lovaas ' co-workers , Koegel a>1d Covert ( 1972) 

r eported a s tudy in which they focus ed on a functional analys i s 

of self-stimu~atory behaviour whilst acquisiti on of a discrimina tive 

behaviour wa s being invest i gated with autistic children . One of 

their experiments examined t he changes in frequency of self­

stimulatory behaviour with a seven-year old autistic child using 

an ABA experimental design . Ten mi nute sess ions were used through­

out the study. The child sat at a conso l on which were mounted 

a r esponse-lever, a sti mulus light, and a speaker. In the 

discrimination-learning sessions (condition B) a discriminative 

stimulus (sD) consistine of a bright red light and white noise 

was present for t en seconds. The absence of these stimuli was 

designated as S Li. Lever pressing in sD resulted in (a) 

termination of sD and (b) delivery of one candy. Sll. intervals 

were between five and fifteen s econds iuration (average of ten 

seconds) but only t ermination of Sll. was t ime contingent. Bar 

presses i n S Li. were not r einforced. A "correct t rail" was defined 

as a lever press in sD and no l ever press during t he f ollowing 

Sll. interval. In t he basel ine sessions (condition A) the ·subject 

was seated i n the experimental room with all equipment present 
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but no training trails were presented. 

Self-stimulatory behaviours, (hair twirling, rhythmic finger 

manipulations, hand or arm flapping , repetitive vocalisations, 

and gazing at the house-light) were r ecorded by an observer 

pressing an event button . A large reduction in the frequency of 

self-stimulatory behaviour occurred in the first discrimination 

training session which continued to decre2.se through the six 

training sessions, This decrease was accompanied with a concurrent 

increase in the frequency of ttcorrect trials" which they report, 

reve:,led an 'almost perfect inverse relationshi p betneen the 

occurrence of self-stimulation and correct responding (p. 387) 1 • 

When baseline sessions were reintroduced the frequency of self­

stimulatory behaviour returned to a i1igh level. 

Hollis (1968) automatically recorded the rocking movements 

and ball-pulling of a fift een year-old severely retaraed female 

(liiental age approxi rra tely four years). In daily, fifty-minute 

sessions two experi mental conditions were alternated; (a) candy 

and Kool-Aid were used alternatively, on a fixed-ratio 100 schedule, 

as t he consequence for ball-pulling and (b) extinction in which 

there wa s no consequence for ball-pulling. Under the fixed-ratio 

condition ball-pulling occured a t a high rate and rocking was 

almost zero. In the extinct ion condition however, ball-pulling 

ceased and rockin5 occurred at a high rate . Administra tion of 

chlorpromazine produced no effect on the two behaviours in the 
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fixed- ratio condition, but totally supressed rocking in the 

extinction !)eriods. In a further study, Hollis (Hollis and St . 

Omer , 1972) presented s imilar data with a thirteen year-old 

severely retarded female (Mental age approximately five years) 

in which t he only difference from the Hollis (1962) study was that 

a high rate of ball- pulling accompanied rocking in the drug- free 

extincti011 condition , and both b':lhaviours were cnly partially 

suppressed by admi nistration of chlorproma,z ine in extinction 

periods. 

J3ailey and lfoyerson ( 1970) trained a seven- year old, crib­

bound , profoundly retarded boy to press a leather-padded oval 

l ever , attached to his crib , by following each response with 

vibratory stimulation produced by an industrial vibrator mounted 

t o the sprin5s of the crib • .After training, t hree conditions 

were varied in ten-minute periods during seven sessions lasting 

thirty to sixty minutes . The conditions were (a) six-seconds 

of vibration on a continuous r einforcement schedule cont ingent 

upon lever-pressi ng (b) free conti nuous vibration for ten-minutes 

on a non-contingent basis and (c) extinction in which vibr ation 

was not available . In addition to lever- pressing, which was 

recorded automatical ly , self-injurJus behaviour was recorded by 

an observer using a hand held microswi tch. Results showed that 

rate of lever-pressing was highest in the re:ponse-contingent 

peri ods , and lowest in the non--contingent vibration periods . 

Frequency of self-injurous behaviour was consistently highest in 

the extinction periods and lowest i n t he non-contingent stimulation 
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periods. 

Baumeis ter and Forehand (1971) r ecorded t he stereot yped 

body-rocking of severely retarded mal e s by" visua l observation 

through a one-way screen during for t y-minute daily sessions . Fi ve 

baseline sessions were run from which eight subjects (mean 

chronologica l age of twenty- three) wer 8 selected on the basis 

of their hi,gh r ates of rocking. A response-lever and reinforcement 

dispenser were then introduced and for t he next four sessions a 

contingent stimulus was delivered on a fixed-ratio 2 schedule f or ·· 

l ever pressing . The authors neglected to mention wh&t the stimulus 

used as a consequence wa s , but from t he description of their 

apparatus, it could have been tokens, or an edible. In four sessions 

which followed, fifteen stimuli were de livered on the fixed-

~atio 2 schedule, and then an extinction condition was introduced 

for the rest of the session in which stimuli were no longer 

available for l ever-pressing. Six of the subjects met the 

"criteria for extinction" set by the experimenters (three 

responses or less du.ring a four minute interval) in the final four 

sessions (only these six subjects were r eported on for these 

sessions). All subjects produced body-rocking rates of a lmost 

zero in the fixed-r atio sessions , and the six "successful" 

subjects showed t heir highest rates of body-rocking in t :ie 

first four-minut e interv2ls after the extinction criteria had 

been met . 
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It is interesting that all studies with r etarded 

subjects which have examined behaviours other t han the 

descriptive operant , have chosen self-stimulatory or self­

injurous behaviours to monitor. A findi ng common to all of them 

has been t hat higher r ates of t he alternative , s elf-directed 

behaviours are found in extinction cor.ditions relative to 

response-contingent stimulus conditions. In this respect it 

could be speculated that t hey fall in the same functional class. 

As yet other types of a lternative behavi our have not been reported 

in studi es with r etarded subjects. 

Bijou. ( 1958) examined the lever-press ing of nor mal children 

under fixed-interval schedules of "candy r einforcement" and 

extinction conditions . Two stc-:.ndar d toys were made avai la.ble for 

pay at any time . He reports t hat the variety and f requency of 

elternative behavi ours i ncreased in the extinction condition , 

but provides no details of the occurrence of alternative behaviours 

whilst the f ixed-interval contingency was in effect. 

Stoddard (1962) st udied the lever-pressing of normal chil dren 

under differential r ei nforcement of l ow r ate and then variabile­

interval schedules using candy as the response- contingent stimulus , 

The var iable-interva l schedul e was devised so that comparable 

frequenci es of s timulus de l iver y wit h t he differential rei nforcement 

of l ow r at e sessions were produced. He offers as dat a t he " subj ective 

observations" of ''collateral" behaviour and t he subjects' verbal 

r eports . Admitting the inadequacy of this dat a , Stoddard reports 
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that when the schedule was changed from differential reinforcement 

of low rate to variable-interval "most subjects behaved generally 

as they did during differential reinforcement of low rate (p.94)n 

However, the freq_uency of rising from the chair increased in 

freq_uency and duration for some children, and there were some who 

11 stopped counting" after a f ew sessions on the variable-interval 

schedule. 

Etzel and Gewirtz (1967) studied the behaviour of two normal 

infants usi.ng an apparatus in which the subjects sat in a plastic 

baby s ea t facing a panel with a rectangular opening)on the other 

side of which sat an experimenter. 'rl:c experimenter was able to 

record the f requency of four behaviours: - c::::y , fuss, frown and 

smile. For the six-week old infant the 11 smile" category also 

included "eye...:contact" with the experi menter. An ABA experimental 

design was employed incorporatin3 three blocks (Two A's and one B) 

of three, daily, fifteen-minute sessions. The A condition was 

extinction and the B condition V1as pre3entation of "social 

reinforcement" contingent upon smiling (i.e. "smiling" was the 

descriptive operant). "Social r einforcement" consisted of the 

experimenter's "Good boy" whilst nodding her head up ax1d down 

twice , followed by a two-second full smile. When the response­

contingent stimulat ion wa~ introduced, the frequency of smiling 

increased and the frequency of the alternative behaviours decreased 

to zero. Reintroduction of the extinction condition :produced an 

initial increase, followed by a rapid decrease in the frequency of 

smiling. Crying r emained at a zero r ate on t he r e turn to baseline, 
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but frowns and fusses increased in f requency. 

In a series of studies , Lindsley (1956, 1959, 1960 , 1962a , 

1963) has· examined the behaviour of psychotic :patients in an 

experimenta l room in which pulling a plunger could result in 

various stimuli ( e . g . food, candy, money, pr ojected slide i mages , 

bursts of music) delivered according to various schedules. Lindsley 

(19 59, 1962a, 1963) has reported on the occurrence of alternative 

behaviours whil st plunger-pulling was being examined . The 

alternative behaviours he has examined have mainly been 

" symptomatic" behaviours because these , he reports, are the 

behaviou~s that are most frequently produced when plunger-

pulling is not occurring . Considerable variability between 

subjects was found in the nature of these alternative behaviours, 

and Lindsley (1960) has observed t hat t hey are mainly the repetitive 

behaviours produced by the particul ar pati ents on t he ward;-

'For example, the pacer paced, the hallicinator berated 
the empty room , the dest ructive patient tore his clothing, 
the complusive patient made :pat terns out of his candies 
on the floor, the depressed patient jus t sat , etc (Lindsl ey 
Skinner and Sol omon, unpublished r eport) . 

Lindsley ' s work in various areas of behavioura l research 

has emphasised t he direct and automatic recording of behaviour 

(Lindsley , 1957, 1962b , 1962c ; Lindsl ey1 Hobika and Esten , 1961). 

It is not surpri sing, therefore , tha t his work involv ing 

alternative " sympt omatic" behavioursba.s mainly emphasised the 

direct measurement of such behaviours by aut omatic devices. 



97 

In particul ar he has reported (Lindsley, 1959 , 1962a 1963) on 

the use of a filtered voice key for recording the frequency 

of grammb:!;ical stresses ("vocal hallucinary re sponses") and a 

device consistine of pressure sensitive reats which r ecord a. 

patient's pattern of movement about the room. Unfortunately 

Lindsley has not reported the occurrence of alternative behaviour 

in a systematic study comparable wi th those of Staddon ' s (Staddon; 

1976) for animal subjects . Hence , only portions of this work that 

are relevant to the present literature search can be extracted 

from his otherwise detailed r eports. 

Lindsley did not examine the occurrence of plunger- pulling 

or alternative behaviours when both are simultaneously in 

extinction. This shortcoming lirni ts the ar1alysis of 1.-elationships 

between alternative behaviours and schedules of stimulation. 

However, although both "vocal hallicinatory responses" and pacing 

are both compatible with plune;er- pulling, there is some evidence 

to suggest that the two alternative behaviours are functionally 

differ ent. Lindsley (1962a, 1963) reports that only rarely did 

vocal r esponses and pluneer-pulling occur simultaneously with 

psychotic patients . The reverse proved to be t he case for 

pacing responses , however , with pacing occuring at its. highest 

frequency at the same moment s that the manual responses were 

occurrine at their hit;hest frequencies. Similarly, Lindsl ey-(1960) 

r eported that sineing and whistling does not compete with, but 

rather seems to " pace" along wi th , the plunger- pulling responses. 
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In a detailed study of alternative vocal responses, Lindsley 

(1963) noted t hat two "hallucinatory patients" showecl a gradual 

increa se in the number of vocal responses per hour the more times 

they were in the experimenta l rooms.Also in t his report , normal 

subj ects were s tudi ed under the same " prograrmned" conditions 

(money was delivered under variable-interva l schedules for 

plunger pulling), but were administered drugs to induce vocal 

hallucinatory re spons es. Unlike the psychotic patients, however, 

the drug-induced vocal hallucinatory respondi ng i n normals did 

not compete with the schedule specified manual r espondine. This 

result i ndicates that the topogr aphically similar (descriptive) 

alternative vocal behaviour was in fact functionally different 

for the two populations. 

Another example of the "unusua.111 functional relationship 

of a psychotic's vocal hallucinary behaviour with scheduled 

stimulation was provided by Linds l ey (1959) . For this patient 

the "never-reinforced'' voca l hallucinary responses occured 

at a rate of fiv8-hundred grammatical stresses per hour, while 

he operated the plunger at one hundred pulls per hour on fixed­

ratio 20 for candy and cigarette deliveries. Similar rates had 

been produced f or over one- hundred and t hirty daily, hour-long 

sessions. When the cord;in[,ency was sv:i tched from plunger-

pulling to the voca l r e sponses, the plunger- pulling decreas~d 

from one hundred to ten pulls per hour over one hundred and 

seventy hours. However , the "reinforced" vocal responses 

also decreased from five- hundred. to t en grammatical stresse s 
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per hour . When the contingency was switched back to plunger­

pulling, tl:ce r ate of plunGer-pullin5 increa sed frorn ten to 

fifty pulls pe r hour, over one hundr e d and ten hours , and the 

now " extinguished" vocal symptoms increased f:r.om ten tci six­

hundred grammatical stresses per hour . The grammatical s t r e s ses 

of normal subje cts in t !:is s ituation increased when " positively 

reinforced" and decreased when the contingency wa s shifted. This 

findine; again reve.:i. ls how a "defined" class of behaviour can be 

"functional l y" d i fferent in dif ferent population s . 

Lindsley (19i9) did not include a conditi on with the 

stimulus con ting ency not in operation for both plune er-pulling 

and vocal responses . Ha d he dune so, it v,ould have revealed 

more about the r elationship between the schedule of stirnula ti.on 

.and t he behavioural outcome, Lindsley ' s (1959·, 1963) account of 

these "unusual" and "unex1)ected11 re sults incl uded the following ;-

'••• the "nee;ative" ef.fect of positive reinforcement 
on voca l psychotic s ymptoms 8ppears t o be due to t heir 
symptomatic na ture . The r ate of vocal symptoms was 
probably i_ncreased by induction from the positively 
r einforced non-symptomatic behaviour and decreased by 
the distrc.:.cti ne effec t of the "reinforcing" stimuli' 
(Lindsley, 1959, p . 269). 

' The results of this e::c:9eriment sugges t that vocal 
psychotic symptoms are under s ome form of int erna l control 
t hat r e sists direct differential r ei nforcement ••• Vocal 
symptoms appe a r to have ••• i nde pendence from their 
enVironmenta l consequences or di r ect reinforcement ' 
(Lindsley,1963 , p . 296). 

It would" ap:;:iear that the failure of a uniline ar operant 

conditioning frrunework to account for his findines has l ed Linds ley 

to go " inside t he orgc1r1ism" for explanat i ons . The last sentence 
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in the a ~ove quote seems most surpri sing , Gince ~indsley' s results 

showed that the frequency of the psychotic's vocal stresses were 

related to the experimenta l manipulations. That t he obtained 

functional r el at ionship was not the expected cne i s not the same 

as the " symptomaticn verbal behaviours having "independence 

f rom their envirornnental consequences". 

Ka.chanoff, Leveille, J.~cLelland and Wagner (1973), in 

bri ef coinmunication , r eported wha t they called a demons,cration 

of schedule-i nduced behaviour in hwnans . Two female and f ive male 

schi zophrenics from a token economy ward (chronol ogical ages 

eighteen to forty- one) took part in thirty-minute sessions in 

an experimental chamber in which tokens were used as consequences 

for pulling a cord . Ji drinking fountain was loca ted in the 

experimental room, and subjects had free access to drinkine at 

all times. Three behaviours were measu..ted; cord- pulling , drinking 

(recorded automatically), and "pacing" (recorded by a technician 

who pressed an event button when he observed the behaviour taking 

pl ace through a one-way screen) . Baseline sessions (extinction) 

were fo llowed by f i xed-i nterval sessions at differen t intervals , 

and final l y a seri es of extinction sessions were reintroci.ucecl . 

The authors claim that al l subjects prod.uced " schedule-inc.uced 

behaviours";-

' The schedule i nduced behaviour appeared to be 
schedule dependent with irec:uent verbalisation , jumping, 
pacinG, drinking and self- directed activities , such as 
groominc occurring ci.uring t he session' (Kachanoff et a l, 
1973 , p. 397). 
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Five of the patients were rerortetl to have shown " sc1l.edule­

i nduced pacing" (number of paces anci time spent pacing were hit.;her 

in the fixed-interval sessions t hat in the baseline and extinction 

sessi ons) arn.l t wo of t:r,ese f i ve were 2.lso said to display "schedule 

induced drinkine" (frequency of drinks ~ 1d amount of water drunk 

was hic,her in the f i xed-interval sessions that in the baseline 

ru1d extinction sessi ons) . However , in the extincti on sessi ons , 

the r a t es of drinking and paci ne were hicher then they had been 

in the baseline sessions , but were slightly l ower than i n the 

f i xed-interval contingen t sessions. 

Althoueh not reported by Kachanoff et al (1973), inspection 

of their cumulative and event records reveals tha t drinking bouts 

did not a l ways occur i mmediately after delivery of a token, and 

sometimes several bouts of drinkine were intersperesed wit h cord-

pulling i n a sindle i nter- st imulus interv2.l. A 1 though the 

findings were not as c lear-cut as the 11 schedule-induced" behavi our 

r eported in ani mal s tudies (c.f. Falk , 1971) , the experiment did 

show that the frequency of altemati'le behaviours can be r e l ated 

to schedule parameters with psychotic subjects. 

Apart from a few anecdotal exa.nples (e.g . Woods , 1973; 

Rheingold , Stanley and Doyle , 1964) very few stud ies with huma11 

subjects have report ed on alternative behaviour and there i s a 

dearth of studies which v.ould systematical ly anal yse the 

func t i onal relationships between alternative behavi ours and 

s chedules of stimulation. 
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The only i nformation on functi onal classes of alternative 

behaviour is limited to the self- directed ( self-stimulatory and 

sel f -injurous) behaviour of retardates ru:Ll the one s tudy of 

drinking and pacing with psychotics (Kachanof f et a l 1973). 

However , comparison of these studi es r evea1s that completel y 

different functiona l classes of alternative behavi ours exist 

and suge;ests t l:at a great deal more work i s required in t his area. 

Ethol o;~ical Studi es of Stereotyped and Alternative Behaviours 

As t he majority of alternative behaviours that have been 

reported in l aboratory studies with the retarded have been 

st ereotyped sel f-di r ected behavi ours , i t is :i:erhaps worth looking 

at what else i s known about the occurrence of t his very board 

class of behavi ours . A considerable amount of research on the 

._stereoptyped behavi ours of r etardates has been carr ied out using 

ethological methods of observation arid anal ysis . 

Schwartz ( 1974) and Shettleworth (1974) have pointed out 

t hat both ethol oSY anc.. the experimental analysis of behavi our 

are concerned wit h the determinants of behaviour , but some 

fundamental dif ferences i s orientation , underl yi ng epi stemol oe;y 

and methodolo1;;-y exi s t be t ween them. Etholoe,y views its subjec t 

matter as primarily the r esult of native endownment (Lorenz, 

1965) and emphasises the species - specifi c character of behaviour . 

Essentially , ethology is a study of the structure of behavi our 

(Eibl-Ei besfeldt , 1970; Ti nber6en , 1951) aimed at understanding 
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the ways in which behaviours are ordered and the nature of the 

" internal structures" that allow such order to be expressed. 

Etholoeists criticise radical behaviouris ts for (a) 

their " overemphasis" on the ro le of experi ence i n deter.mining 

behaviour 1 (b) the trans-species eeneralisations which t hey say 

are made by behaviourists ,and (c) tLeir "over emphasis" of the 

functional analysis of behavi our without apparent regard for the 

nature of the "int erval structures" . 

Skinner (1969) has pointed out that ethologists often resat 

t o hY])othetical causes "within the or0anism" to answer their core 

q_uestion; \~hy does the a..'rlimal behave as it does?. He has also 

pointed out (Skinner, 1969) that the ethol ogical account of the 

structure of behaviour is one that centres on interrelations among 

topographically i dentifjed units which may or may not correspond 

with functional classes of behaviour. 

However, sj_nce the experimental analysis of behaviour 

D.nd ethology both i nc lude wel 1 developed bodie s of theory and 

data about behaviour , i t has been sugges ted that both might be 

encompassed within one gener al framework (e.e. Stadden and Simrnel hag , 

1971; Shettleworth, 1974; ·Schwartz , 1974). With t he increasing 

number of r eports in which a unilinear operant conditioning . 

analysi s has p1.' oved to be of limi t at ion , discussed under the 

rubric of " constraints on learninB" ( e , 8 . Shettleworth, 1972 ; 

see chapter 1) , severa l advocatio:1s of a move in t ltis direction 
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have appeared, For example Schwartz (1974) :proposed that ; -

"rhese observations sucmest a significant contribution 
by specicis -specific behavioural characteristics to the 
phenomena ob tained within the context of the experi ment al 
analysis and help bridge the n:ethodoloeical c;ap by pro" iding 
a substantial data base f or t he illterconne c·t i on of etholo6ical 
principl es -.: i t h t he :p::. incipk ::; d eveloi:ed from the ex11eri menta1 
analysis ' (Schwartz 1974 , p . 183) 

Research in ethol ogy cent::.·es around the systematic observat i on 

of "natural l y" occurring phenomena, Bijou (19'10) and Weisburg (1971) 

have propose d that the stuci.y of 11naturally" occurring phenomena 

with normal ;;nd r etarded children can be carr ied out using the 

methodolol?,Y of ethology , but emphasi s e the need for a functional 

anal ysis . 

' There may be times • , • v1h en one doe s not wi sh t o 
state formal rules a :priori and J.ook at the resulting 
behavioural develo:pinent and s t abilisati on . Inst ead , one 
may wish to "write•r the schedule as it na turally evolves 
f rom t he unique int eraction s which take place between 
rer:ponses and r einf orcer in a specified environment ' 
(Wet sburg, 1971, p . 134) 

Lovaas ( 1967) has define d the ri tual i.sti c s t ereotyped 

behaviours of retarded children as "self-st imulatory behaviours" 

bec ause they do not produce any obvi ous social consequences f.or 

t he chi l Q, A description of self- s timulatory behaviour was 

provided by Lovaas, Lit r onwnik and Mann (1971) as follows :-

' Usual l y such behaviour i s stereotyped and repetit i ve 
and appears to have no obser vabl e ef fects upon t he chi l d ' s 
social environment i ns tead providing t he child with sensory 
inputs from 'the mover:1en t s of his own body. Some tir-1es these 
behaviours are r athe r gr oss as when the child rocks his 
body , either i n a sitting or standing position , jumps 
u p and down on toth feet , paces the r oom , or f l aps his arms . 
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Sometimes the behaviour is more subtle, such as when the 
child "regards" his cupped hand, moves his eyes by rolling 
or crossing them, stares out of t!1e corners of the eyes , 
presses his finger into the sc:me spot on tr1e b ody , walks 
in a reculiar gait , either on toes or with a "rolling gait" 
on . the soles of lus feet . Sornetir.ies it involves the inter­
action of t wo or more body :parts, as when t he ch ild flips 
his hands rhythmica lly Hi.th fincers extended in front 
of hi s eyes. It may involve the use of obj ects which the 
child often will SI)in , such as coins, or ash trays , at 
which 11oint t Ley will be drawn ;;o a flickering vi su.al 
input, app::oaching i t to within a couple of inches 
mai ntaining a rigid and 5lazed facial appearance, flapping 
arms vivid ly at the wrists , :perh21)s a lso jumping ur, and 
down . Secmin 6ly they will eenera te similar stir,1Ulation 
by rum,in15 1,ack and. forth i n .:rent of a picke t : ence or 
twirl in~ a stri n6 by their fj_n.:3e r s in frc,nt of their eyes. 
Sorneti;·.es the b eha.viour seems primarily supported by 
tactual input , as in rockin~ , :p:i.c..1<ing at tl'.eir ·..,ody , or 
mouthin0 . Sornetirnes the behaviour has pr imarily 
support , as in children who smel l objecte handed to them 
ii t ot~er times there seems to be a preponderance of visual 
feedback involved , as in spinnine , gazing or rollinc of 
the eyes . .At otl1 er times, auditory feed.back see rns predominant 
as when the child emits the s ame pattern of three tones , 
repeatedly for hours and days at time '. (Lovaas , Litrownik 
and Mann 1971 p . 40) 

Berkson and co-workers carried out a series of ethol oe ical 

studie s of "stereotyped movements" of retardates . "These 

behavi ours i nclude unusual 1iostures of the limbs and repetitive 

mover1ents such as rocking and head banginc;" ( Berkson and Davenport , 1962), 

Observers recorded behaviour over lengthy periods using a time-

samplir1e; method ( discussed i n chapter 7) with a forty-eight 

item checklist. Most of this work examined frequenci es of behaviour 

in reJ.ation to different sett ings (e . g . playroom, donnitory , etc) 

and different times of day , but did not include sequential analyses 

of behaviours . Group data were pr ovided in all their r eports and 

hence t heir statements were about statistical rather than functional 

anal yses of behaviour ( Sidman , 196Cta) . The findings of these studies 
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can be summarised as follows;-

l. ' St ereotyped behav i ours were r e l ated sioiifi cantly to self­

manipulation, I.Q.. , age, and lensth of institutionalisation' 

( Berkson and Davenport , 1962 p , 852). 

2. \{hen novel objects ( ball , :rubber , doJ.l , etc ) were present ed 

to retardates , ''Sur;jec ts who engaged in more stereotyped behaviour 

manipulated objects l ess than did Ss who stereotyped less frequently, 

The frequency of stereotyping was l ower v:hen Ss mani pulated objects 

t han v;hen they did not ' ( Davenport and Derkson , 1963 , p , 881) . 

3, A similarity to f indings with isolation- reared chimpanzees 

( Berkson, l,1ason a.nd Saxon , 1963) was that ' ••• in a familiar , 

spacious s i tuation where there are opportunities to perform 

manipulations of t he environment and l ocor.1ot i on , the stereotyped 

behaviours in bot h groups retardates and chi mpanzees decrease 

while in novel , restricted situati ons they increase ' (Berkson 

and Nason, 1963 , p . 412) * 

4. Berkson and Mason ( 1964) commented on the v1ide individual 

va ::-.·iati on in behaviour between tr1e profoundly retarded (although 

they presented group dat a) , and spoke of the " reci procity" 

be tween stereotpyed behavi ours and behaviours which involved 

physical contact with sti muli in their environment . A s i milar 

"inverse r e lationshi r," between these two "behavi our classes" was 

r eported by Guess and Rutherford (1967) . 

• Surprisingly , Berkson and !.~a son ( 1963) conc luded that " 'fhe findings 
are ccns istent with the view that t hese su'oject s are relatively 
unaffected by environmental events 11 (p, 412). 
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5. Five sub-groups of r etardates were observed cont i nuously 

for two days on their Ward, and the find i.ngs were as follows : -

' I n no eroup were interactions with t r.e physical or social 

environ-nent prominent . A profounuly defective blind grc,up and 

one which a.id mostly complex movem8nts of the hands spent riost 

of their time doing stereotyped movements . This was less true of 

a group which did mainly bod.y rocking as a stereotyped. act . 

A profoundly defecUve group which did no stereotyped movements 

was similar in behaviour to a severely retarded group , but did 

not communicate as much. Patients who did stereotyped motor acts 

a l so tended to be stereotyped with respect to the variety of 

places i n which they were found and t he number of objects they 

mani pulated' (Berkson 1964) , 

• Kaufman and Levitt (1965) studied three stereotyped 

behaviours ( "body rockine;", "head- rol lir.g", and "wavi ng hand 

before the eye") i n eighty- three institutional ised. retardates . 

Time - sampling records were taken t hrouehout the day over a two 

week period and the group results indicated stat istically 

s i gnif i c2nt variations in the r 2-tes of body r ocki nc::; a11d head 

ro l ling as a function of the time of cl ay .The hi &1est rates of 

t he se behaviours occurred pr ior to meals and "break" periods 

( when organised activities were at a minirnwn) , and the l owest 

r ates fo l lowed m~als and nbreak" periods . However, measures 

of " wavinc; hand before the eye" varied lit t le throu~hout the 

day , but occurred more frequent l y in youneer than older &ub~ect s . 

A s i milar result r eported by 1Gaber and Butterfield ( 1968) showed 
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that amount of stereotyped rockint,; correlated with the ward · 

routine . 

Davis, Sprai:;ue and ,ferry ( 1969) recorded the frequency 

of ''head rolling" in retardates by attaching a small transmitter 

t o a light hockey he lmet to detect head movements. They co!llDented 

on how some of the subjects woul d not exhi bit long-standing stereo­

types of various types with t he helme t on , or while beinc observed. 

They a l so studied the effects of different drugs on different 

s t ereotyped behaviours and found that in some subj ects ;-

'Not only was the:r.e gr eat variat ion between Ss 
in terms of chanees in frequency of behaviours but 

there were also intraindivi dual differences depending 
on t he nature of the behaviour under consideration' 
(DaviS, Spradue and '·,'/err-J , 1969 , p . 725) 

The results of the Kaufman and Levitt (1966) and Davis 

et a l (1969) studies clearl y indi cate t hat t he descriptive class 

of " stereotyped behaviours" contains several different functional 

cl asses of behaviour , and is thus limited a s a unit of behaviour 

, for a functional analysis . 
I 

An at t empt to refine the ethological method of recording 

children ' s behavi our wc1.s provided by Hutt , Hutt and Ounsted 

(1963). They dev i s ed a technique for studyine; " expl oratory behaviour" 

( e . g . Berl yne , 1960) in a "free fiel d" situation (described in chapter 

7.), The "free field" consi s t ed of a wa.i t ing r oom which conta-ined 

only a washbasin , rad i ato r s , a lif; lit switch and a junction box • 

.A one- way mir;:·or was located on one of t he walls through which 
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made , One of the diRensicns of behaviour they r6ported was the 

duration of activities (bout lene;ths). The "attention srJan" of 

the activity wa s defined as the mean du.rati on of bout l eneth. 

I n a pilot study they compared the behaviour of four 

brain-damaeed children with thc1,t of four "behaviour disordered" 

children under similar co ~iditions in the ".free field" . They 

compared four sessi ons of fifteen to twenty minutes cmration , 

i n which different stimuli were present in the roon. 'I1hese were 

( a) empty , (b) coloured bricks , (c) coloured bricks and a female 

experimenter sittine; passively , and (a.) coloured bricks and a 

female experimenter who tried to get the children to play with the 

brikcs. Individual data were provided which indica ted that ( i) 

the "attention spans" of bra,i n damaged children were Benerally 

shorter than those of the "behaviour disordered" children , and 

( ii) the brain- damaged group was characterised by comparative 

invariability with changes of environment unlikt~ the "behavi our 

disordered" children , whose behaviour vari ed with the chan0es . 

Using the same "free field0 and the same f our cxperimenta:.. 

conditions , Hutt and Hutt (1965) studies six autistic children 

"who shaec. marked and fre l.j_uent stereotypes" (i.e . repetition 

i n an invariant pattern of certain movements) . The stereotyped 

patterns of behaviour varied from cr.ild to child but i n each 

case there was a preferred or characteristic pat tern . Four 
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c ategories of behavi our were stuo.ied ; (a) stereotypes, (b) body­

manipulation ( e . e. 11ose-picking) , (c) brick-manipulation , a nd (d) 

fixture manipulation ( li15ht switches , t 2.ps etc). They found that ; -

'• •• the gener al stereotyped movements i ncreased 
witr: increasing complexit~, of tr:e environment . The 
presence of the acti ve adult , however , appeared to have 
s ome i nhibitory e ffect on these movements ' (Hutt and Hutt, 
1 965, p . 2) 

Ho1lis (1965a , 1965b) examined the behaviour of ret ar ded 

. chi ldren in a " free field" t est ::;ituati on when dif fe r ent social 

and non-social stimuli were introduced . His dependant variabl e 

was t he f requency of occurrence ( i. e . number of fifteen - seconds 

time- s ample periods in which a t least one bout occurred) of 

var i ous behaviour s . St ati s tical analysis of group data showed 

signi f icantly tha t when " other- directed responses '1 ( grasping , 

physical contact , etc) had a hi t:,h frequency , the " self- directed 

:r:esponses" (clasping , stereotyped movetients , e tc) occurred a t a 

low f requency (i. e . they were neeati vely correlated) . The results 

were s aid to show that specific forms of physical and social 

stimuli have " defi nite and different ic>.l effects" on the behaviour 

of profoundly .retarded children . 

Lovaas , Freitag ,Gol d and Kassorl a (1965b) described an 

a pparatus and a procedure which they developed to f acilitate 

r ecording s in child observation studies ( desc:dbed i n chapter 7) . 

They described a pilot study , using this apparatus , which wa s 

concerned with t e~pora l a~d sequenti a l inter-re lationships 

amohg behaviours . T;~o behavi ours ( repetit i ous verbal behaviour 
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and self-stimulation) were studied when an experimenter "strengthened" 

the repetitious verbal behaviour·. Unfortunately , they did not 

describe the subject , nor di d they specify how the repetitious 

verbal behaviour was 11 st1:engthened". However , they reported that 

when the repetitious verbal behaviour was "strengthened'', there 

was a concurrent increase in the frequency of the self-stimulatory 

behaviour. The temporal relationship between these behaviCJurs was 

determined by calculating the time interva l at which the non-verbal 
i 

response occurred in relaticnshi p to t he on:;et of the verbal response . 

This reveal ed t.b.at there was an increase i n self-stimulatory 

behaviour accompanyine (within two seconds of) the r epetitive verbal 

response). 

Speculations concern.in~ the determinant s of stereotyped 

self-stimulatory behaviour have abounded and have tended to stress 
• 

hypothetical organismic variables . Kaufman and Levitt (1965) 

suggested that t h is behaviour is an expression of t ension, dis­

comfort, on unsatisfied needs. Others maintain that it i s frustra tion 

induced (Lourie, i 949; Hulhern and Baumeister, 1969) and increases 

subst&ntially v:hen a goal-directed b ehaviour is blocked such as 

when the opriortuni ty to corisume an editle is denied (For ehand , 1970; 

Forehand and Baumeister, 1970). Berkson , Uason and Saxon (1963) 

proposed that novel s ituations p::·oduced a hi6h level of stereo­

typed behavi ours b;t inducing a hi;gh level of excitation or 

arousal. 
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The science of behaviour , however , is concerned with t he 

functional relationships between indeiiendent anu. dependent 

variables . Postulation of hypo~hetical intervenin6 v&riables, 

such as conceptual _physiological processes , places the subject 

matter outside the domain of a physical science by making 

quantitative specification in physical terms i mpossible (Skinner , 

1966b). Thus the above speculations have no place in a functional 

anal ysis of stereotyped s elf-stimulatory behaviour. 

Knowl edge ~bout self- stimulatory behaviour CM be expanded 

by investieations aimed at discovering the real hereditory and 

environmental · variables of which it is a function . In particular 

. studies are required which will examine how self- stimulatory 

behaviour is i n ter- rel ated with other behavi~urs in the behaviour 

stream. That is , etholo0ical studies of self- stir:iulatory behaviour 

need to be concerned with the organisation of all behaviours in 

t he behaviour stream and need to determine how the behaviour i s 

', functionally related to all elements i n the behaviour: stream. 

Most etholo6ical studies of retardates ' beha,, iour have 

limitecl their dependent variatles to 11 fre(iuency of occurrence". 

A few stuill.es ( e .g . Hutt and Hutt , 1965 ; Lovaas et al , 1965b) 

have added bout lengtLs and sequer,ces of behavi our to this list . 

The devel opment and r efinement of temporal and sequencial anaJ_yses 

of behaviour could enhance the research methodol ogy of etholot;ical 

studies of behaviour with the retarded. 
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Reports of .Alternative Be1'2-,viours in .Applied Studi es 

Chapters 1 and 3 outclin•=d how ''behaviour modi:ication11 

developed as a unilinear syste1:i using an "oper ant conditioning" 

paradigm for the purpose of producing desirable ch,rns es in 

behaviour. The limit ations of t hi s frr'1'!ework have been pointed 

out f rom a variety of viewpoints, one of which is that of an 

"ecoloei ca:_" perspective; -

' Applied behaviour modification is an astonish6ly 
simpl e and successful technolot;~' of behaviour change . 
However , its precision and objectivity depend, in the 
l arge part , upon its application to single dimensions of 
behavi our , one at a tii.,1e .'l.'he o.uesti on of larger and 
unintended effects within interpersonal and environmental 
COP.texts anci over lone periods of t ime beg for evaluation 
and research , because l essons l earned in other areas suggest 
that we should always be sensitive to "other" effects of 
sinele- di rnensional i ntrusions ' ( Will e ms , 1974 p. 155) . 

Very few applied behavioural studies with the developmentally 

retarded have reported behaviours other than the t arge t behaviours • 

. Occasional ly incompatible behaviours have been meas.ired in 

studies which have reduced the frequency of undesirable 

behaviours by makine; :positive reinforcement 11 co1, tingent"upon 

acceptable incompatible behaviours ( e .g. Husted , Hall and .Agin, 

1971) or where punishment of undesirable behaviours have resulted 

i n increases in desi::::-able behaviours ( . e,eRis l ey , 1968). Apart 

from the se only anecdota l reports of conco~itant chan~es in 

alternative bP.haviours have appeared concerning the devel op­

mentally retarded . However , in recent years , a number of studies 

with other c;roups of children have monitored behaviours other 

than the target behaviours . 
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Followinc; anecdota l observations in early s t udies (Johnson 

Kelly, Harr is and Wolf, 1966 ; Harr.·is, Johnston, Kel l y and 'Nolf , 
recorded 

1964), J3ue11, Stoddard , Har c.-is and Baer , (1968),., sever al b ehaviours 

in a study with a t hree year old pr e- school girl with deficits 

in both motor and socia l repertoir es. Socia l consequences (prai se 

etc) by teache:::-s wa s made contingent upon u~e of outdoor play 

eq_uipment. Use of a reversal desi e;n (Baer et al , 1968) demonst rated 

that increases in the frequency of t he t ar get behaviour resulted 

from t he continGency management pr ocedures . However, of the 

alternative behaviours that were monitored, four i ncreased i n 

frequency (touching other children , verbalisation t o other 

children , co.:..oper at:i.ve play, and using chi ldren' s names), three 

remained unaltered (touchine t eacher , verbalisations to teacher 

c_;nd lJarallel pl ay) and one behavi our decreased i n frec;.ueney 

(baby behaviour) . 

Wahler , Sperling , Teet er, Thoma s and Luper (1970) 

discover ed t hat contingency management proceJures which improved 

non-verbal " problem" behavi ours with two boys referred for 

stuttered s peech, a lso resulted in improved speakin3 . Experimental 

test probes showed that the shifts in stuttering were dependent 

on chanees in t he non- vert;al behaviours , tut tha t there were no 

systematic chanees in measured environnental stimuli f or the 

stuttering . Similarly, Nordquist (1971) showed t hat contin6ency 

management procedures which reduced the frequenc:; of "oppos i tie:nal" 

behavi ours with a five -year old l.Jcy resulted in a concomitant 

decreas e in t he frequency of noctur nal enuresis . 
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Sa j way, Twar d osz nnd Burk (1972) found that i gnoring , by 

a teacher succeeded in r educing the frequency of a pr e- school 

boy's "naggi nG" behavi :.:,ur and a lso l ed to systema t ic cha nges 

in alternat ive b ehaviours by the child i n the s 21ne set t i ng a nd 

a lso in anothe r s ett ing (at home). Some of t he " s ide effects" 

we r e desirable (increasi ng spe2ch i nit i a t ed to childr en a.'1d co­

operative play) some were undesi rable (decrea si ng t ask-apin·opriate 

behaviour, increa sing di s r uptive behaviour) and some were neutra l 

(us e of .girls ' toys). Arguing against a unilinear ope r ant 

conditioning pd,rad i gm int erpr etation of t he s e finding s , Wahler 

(1972) rds ed the poss i bility of i ndirect stimulus c ontro:J._ i. e . 

that one s a t of behaviours can be maL1tained or affected by 

stimuli tha t are made c ,.:ntine;ent upon anot her (descriptive ) 

behaviour. He uses the term r espons e cla s s to denote na turally 

occuring conva rying , functional units of behaviour and argues ;-

'Not only a r e development a l and maintenanc e f eatures 
of tl1e respon se class unknown , but predictions a ·bout whi ch 
behaviours wi ll become s o ore;an i sed are equa lly vague . 
When a clinica l i nvestigator r e str icts his oper at i ons to 
one child behaviour , he has no way of knowing -.vtat other 
behav iour::; emitted by the child will be a ffected by t hat 
op<2rati on . Unless his baseline ob ::.ervation s en compass 
multiple behavi ouis including a correlat i on al anal yses 
of t hese observ2.tions , t l:e compl e t e outcome of his 
i ntervention proc e dure s c annot t e pre di cted i n most cases ••• 
Simply s t a t ed , these gui delines fir s t requ i re t he i nvestigator 
t o monitor mor e than a s i n6 l e t r ou1:,l esome behav i our 
p r esent ed by t he ch ild. . However, ru l e s c oncerning what 
other behaviour s t o r ec or d a r e neces s arily v ai:\Ue a.t t his 
point ' . (Wahl er , 1972, unpublished). 

Willems (1974) has classified s ome of the kind s of effects 

on alten1ative behavi ours tha t a r e possible;-
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'(a) desirable , neutral, or undesiraple behavi ours 
may be affected ; (b) the behavi curs may increase or 
decrease; (c) the t ar i;et sutj ec ts , other persons , or both 
may be affected. ; (u) effects nay occur i n the se tting 
where the manipulat i on occurred , other settins s , or both; 
and ( e) effects may occur i mmecii ately, somewtat later, 
or, much l a t er (Willems 1974, p. 162) 

Wahler (1975) used a coded obsern.tion syst em to study 

nineteen behaviours in two settings (ho1:1e and school) with t wo 

predelinquant boys over a peri od of t hr ee years. After a t wo­

month baseline, behaviour categories were intercorre l ated, 

demonstratinc that each criild showed a group of behaviours tha t 

covaried predictably. Each child showed particular clusters of 

convarying behavi ours wltich were stable over time ( three years). 

In both cases , a child ' s behaviour cluster in one environment 

was different from his behaviour cluster in the second 

environment. Contingency management proceuures vrere applied to 

e.,ach child' s "problem" behaviour i n one setting and reversed 

according to an A B A E experiment al design . Results showed 

tha t the baseline eroup of convaryine; behaviours continued to 

covary over the three experimental phases . Althou,csh no behav i our 

covariations extended across eithe r child's home a nd school 

settings , contingency management proce ciures produced across-

setting effects. 

The study also i nc·luded. within-session anal yses of 

behaviour clusters. An a ttempt was made to assess t emporal 

relati onships between the behaviours i n each cluster and soci al 

stimuli in the environment . To conduct the analyses , three sets 

of conditional probabilitie s were computed f or each behaviour 
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category in each cluster . These computations involved 

examining s timulus occurrence probabilit ies in the same observati on 

interval (time - sampline wit h ten-seconds observ«t ion intervals 

and five seconds record interval s alternating) as tlia t containing 

a r elevant behavi0ur in the observc,t ion interval before the 

behaviour , a nd in the int erv2, l after the behavi our . However, 

within-session analyses of the behaviour clusters y i elded little 

i nfor1"!lation. 

This was the first study to attempt such a breadth of 

correl aticnal and experimental anal yses of within and across­

setting event s . Wahler ( 1975) points cut that t he wit hin- sessions 

search for environmental determinants wo.s restr icted t o a small 

number of stinulus categorif1s, and only very brief temporal 

spacings betY,e €:n these event s and relev&nt behavi our categories 

were exami ned. Hence , the negative find.int;s should not deter 

further in-depth within-sessions analyses. It is likely t l.at 

the development of temporal and seq_uencial ann lyses of behaviour 

c l usters could broaden t he scope of applied behaviour analysis to 

i nclude more of the compl exity of the behaviour stream. 
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CHAP11E'R 6 

IllT fi.ODUC'rlON TO '.i.'}m EXPERD.',~N'rS: AI MS 
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CHAPrER 6 

IN'l1RODUCrrION TC TH~ EXVi~IMENTS : AIMS 

Most aspects of the developmentally retarded (aetiology, 

proencsis, etc) are typified by extensive variability both between 

and within subjects ( e . g . Tredgold and Soddy, 1963; Clarke and 

· Clarke, 197 3). The behaviour of the developmentally retarded has 

been described as "characterised" by its variability (Spradlin and 

Girardeau, 1966). This has- been shown to be particularly so when 

the behaviour of the retarded is examined under various schedules 

of stimulation (e.g. Spradlin et al, 1965; Woods, 1973). The study 

of retardates behaviour under standardised s·chedules of stimulation 

provides a basis for systematically examining factors of which 

behavioura l variability could be a function . 

Previous descript ions of performance variability under 

schedules of st i mulation have mainly been in terms of rates arid 

general patterns of one " operant" behaviour upon which a "reinforcer" 
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has been made contingent . However, the specification of behavioural 

variability with the retarded has been criticised for failing to 

cover a wid.e r ange of relevant ind.ependent variables (Gardner, 1969). 

The present study intends to investigate aspects of the 

transition amongst elements of the behaviour stream , under schedules 

of stimulation, with the developmentally retarded. Not only d.oes 

the study intend to extend the dimensions of "operant" behaviour 

(terminal re sponses) it examines, but also it intends to look at 

other components of the behaviour stream. The emphasis of the 

study will be upon discoverins"> functional relationships between 

elements of -the behaviour stream. 

Staddon (1976) has suggested that alternative behaviour 

can roug1·1ly be divided into three arbitrary categories (a) 

locomotor activities (b) undirected movements of par-ts of the 

body, and (c) activities directed toobjects in the external 

environment. Within their limitations, the experiments r eported 

in this thesis hope to cover all these sub-categories of 

topographically defined behaviour. However, the aim of the 

experiments was to be able to specify functional classes of 

behaviour and to do tl:is it was necessary to record various aspects 

of behaviour topograp~simultaneously. 

'Of all the attributes of behaviour serviceable for 
the assessment of operant perfor mance , frequency measures, 
either in the form of total number of responses or the 
ubiquitous conversion to rate of responding have and continue 
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to r eceive the greatest attention ••• After a decade of 
research i t is time t o t ake s tock of response r ate , to 
consider whether it has lived up to its earlier cJ.a i ms , and 
whenever relevant , to suggest newer and different methods 
of behavi oural evaluation'. (Weishurg , , 1971 p. 135) . 

However, t his is not to question the empi rica l usefulness 

of rate of responding, but to ask what gives the best estimate 

of probability of behaviour. 

Studies with ani ma l species which have attempted in-depth 

investi gati ons of various behaviours under schedul es of stimulat ion 

have included t emporal&sequential analyses ( e . g . St adden, 1976). 

In the experiments which follow, t emporal analyses of alternative 

behaviours were employed. The r ange of experiments was determined 

by, among other f actors, the following consideration;-

'There i s much need for a "natural history" of 
plternative) behaviours. More purely descriptive work 
needs t o be done to map out the sequences of behaviour that 
occur with a variet y of comginations of species , schedule 

(parameters) , r einforcer {parameter";] and supporting 
environment ••• Only one i.nte:ci o activity, schedule-induced 
drinkinc , has been st;udi ed in anything like t he necessary 
depth' (Stadden, 1976) . 

The study is primarily a descriptive one but hopes to 

contribute to knowledge in this area by concerning itself with 

a functional analysis of al t ernative behaviour. Vari ous parameters 

of stimulus schedules will be altered systematically , and t he 

funct i onal r elationshi ps :Mith both lave-pressing (the "operant) 

and alternative behaviours will be examined. 
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CP..AP'l1T!J°R 1_ 

INTRODUC'l1ION <_co :rnE EXPEH.Il.EN'rS : ]',~l!n:'HOD 
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CH.APTER 7 

\ INTRODli C? IOH TO THE E~<PERH 3:TS : l.iETHOD 

Intrcidt1ction 

The experii;ients r eported in this thesis were carried out 

at Broughton Hospital, Clwyd, North Wales. At the time of the 

experiments~ it was known as a "Subnormality Hospit a l 11 and 

catered for thirty-five resident patients. Of these , several were 

profoundly retarded, cct-bound chila.ren who, because of extensive 

• physical handicap, could not be included in the· experiments . 

Apart from these, most patients served as subjects. However, due 

to va .. :ious factors, such as transfer to other institutions, long 

illnesses , refusals, and spontaneous extinction (see appendix 1) 

not eve1."Y subject compl eted an experiment. 

Subjects 

Prior to any experimentation , all subjects were given numbers 

to id.entify them in experi mental reports . The same numerical 

system has been used in t his and other r eports (Woods , 1973; 

Woods and Pryce , 1974). Subj~cts i nc luded in this thesis are 

descr ibed i n Table 1. 
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In table 1, under the headin~ of "Intellectual" .t,ssessment 

the following abbreviations are u.sed:-

G: Griffiths J,~ental Development Scales 

11: Reynell Developme!lt a l Language Seales 

M-P: Merill-Palmer Scale of If:ental Tests 

S-]: Stanford-Binet Intelligence Scale . 

P: Peabody Picture Vocabula!"J Test 

All assessments ,·1ere carried out at the commencement of the 

s tudy by t wo cli nical psycholo.3ists . Chronolo£ical ages r efer to 

t he start of experi mentation . Medication was unaltered throughout 

the study for all subjects. The information for the ".Aetiology 

Diagnosis, and Brief Clinical Description" is t aken from the 

medical records. 



TABLE l 

Subject !Sex 

1 M 

3 I F 

5 u 

10 I.1 

Age ( CA) 
Fairview 
Self-help 
Behav iou.ral 
Age 

12. 4 years I 1.5 years 

j18.l years I 2.8 years 

10.10 years! 1.5 years 

20 . 4 years 1 . 6 years 

"Intellectual" 
l\ ssessrnent 

Medication 

M-P: M.A. 1.10 yrsJNil 

I R: Comprehension 
2.10 years 
Expression 
3.0 years 

M- P 1,1.A.3 . 10 years 
P: 2.1 years 

R: Comprehension 
1.6 years 
Expression 
1 year 

11-P: M.A.2.7 years 

R. Comprehension 
6.o years 
Expression 
1.9 years 

Phenobarbi tone 
60 mg ED 

Epanutin 
100 mg BD 

Serenace 
1 . 5 r.'.lg nocte 

Valium 
4 mg TDS 

Welld.orm 
10020ml SOS 

Phenobarbitone 
30 mg TDS 

Ji etiology, J)ia6nosis and 
Brief Clinical Description 

1 . Down 's Symdrome 
2 . Congenital heart 

condition. 

1. E!pileptic 
2 . Meningitis with 

conseQuent brain damage 
at 2 years 

3. "J3ehavi our disor der" 

1 . At axia and congenital 
nystagmus , Aetiology 
unknown 

2 . "Emotional problems" 

b. . Epileptic 
~ - Spastic quadriplegia 

~ 
(.',:) 

C..,c 
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Fa i rvi ew 

Subject Sex . Age (CA) 
Se?J- hel p "Intellectual n Be vi oural 

.Asse ssment Age 

11 M 20 . 2 years 1.9 year s R. Comprehensi on 
3.5 years 
l::xpr ession 

5,5 years 

12 F 20. 6 year s 1.6 year s R: Compr ehension 
2 . 0 years 
Expr ession 
1 . 11 years 

M-P: I.IA. 2 . 10 years 
S- B: }.LA .2 , 4 years 

' 

Medi ca t i on 

Phenobar bi tone 
30 mg TDS 

·ielldorm 
10- 20 ml PRN 

Ar t a ne 2mg BD 
Sodium Amyt a l 
4cc mg nocte 

Wellcorm 
20 ml nocte 

sos 
Surmcntil 
100 mg 8 .15 p . m 
Lar eactil 

75 mg T:US 
Duphast on 

1 tab daily 
20 days p . m. 

Aeti ol ogy, Di agnosi s and 
Brief Cl inical Descri pti on 

1. Epileptic 
2 . Cer ebr al Pal sy 

1. Autistic features 

2. Marked change i n 
behavi our following 
dee.th of fa ther at age 3 , 

~ 
N) 

~ 



TAELE 1 ( continued) 

Fai:::view 
Subject Sex 1.ge (CA) Self- hel p "Intellectual" 

Behavioural .Assessment 
Age 

13 F 26 . 0 years 2 . 2 years G: 1.6 years 

16 F 33-4 years 1.8 years M-P: 2 . 6 years 

Medication 

iPhenobarbitone 
30 me BD 

IEpanutin 
50 mg BD 

S::,arine 
50.1co mg sos 

tfeulactil 
20 r.ig TDS 
\'ielldorm 
20 ml SOS 

Librium 
20 !;lg 'i'DS 
i,elldo:rm 

10 ml PIDf 
Thyroi d 

30 mg :SD 
Sodium Amytal 
400 mg nocte 

A~tiology, Diagnosis 
and Brief Clinical 

Description. 

1. Epilepsy 

2 . Brain damueed - forceps 
delivery 

1. Auti stic featm·es 

2 . Hypo-thyroid 

2. Retarded development 
exacubated after f ather' s 
death i n 1952 . 

/ 

..... 
N 
---..1 



TABLE 1 (continued) 

. Fairview 

Subject Sex Age (CA) 
Self - help "Intellectual" 
Behavioural 
Age Assessment 

17 ,F 25 . 9 years 1.0 years G: 10 months 
(excluding 
locomotive scale) 

19 M 16.9 years 4 months Untestable 

l.Teclication 

V.'ell dorm 
2 tabs nocte 

I'henobarbitone 
60 mg TDS 

Epanutin 
100 r:1e; 13D 

Phenobarbitone 
60 mg BD 

Zarontin 
250 mg in 5 ml 

BD 
If.ysoline 

5 ml BD 
Epanutin 

10 ml B:U 
Ospolot 

200 mg ED 
Yiellcorm 

20 ml Tirn 

Aetiology, Diagnosis a nd 
Brief Clinicbl Description 

1. Tute1:cular meninsi tis at 
l C n:onths 

2. Str"-bis:nus with moderate 
degree of ptosis and 
nystagmus 

1. Epileptic 
2 . Rif,ht hemiplegia of 

u:pper limbs 
3. Contractures i n both 

knees . 

~ 

NJ 
00 



TABLE 1 (continued) 

Fairviev; 

Subject Sex .hge ( CA) 
Self-help "Intellectual It 
EE-havi oural 
Age 

Assessment 

20 F 22.0 years 4 . 7 years M- P: 412 ~fears 

21 F 22.5 year s 1.11 years No suitable tests 
at Hospit a l 

22 F 25 . 2years 1.10 years R: Comprehension 
4 .0 years 
Express i on 
1.7 years 

Medication 

Thyroid tabs 
30 mg BD 

Welldorm 
10- 20 ml SOS 

Phenobarbi tone 
60 mg 'i'DS 

Welldorm 
20 ml PRN 

Lar gactil 
50 mg TDS 

S:parine 
50- 100 mg TDS 
Valium 
5 me; 'l'DS 
Neulactic 
5 mg 'rDs 
Ar tone 
5 mg BD 
Sytron 
10 ml TDS 
Stromba 
5 me BD 

~ 

Aetiology, Diaenosis and 
Br i ef Cl inical Descripti on. 

-

1. Downs Syndrome 

2. Sli&ht hypothyroidi sm 

1. Congenital cataracts 
2 . One month premature 

1. Daughter of first 
cousins 

2 . Cerebr a l Palsy 

/ 

~ 

N 
~ 



TABLE 1 (conti nued) 

Fairview 

Subject Sex l\ge (CA) Self- help 
"Intellec tual" Behavioural 

Ae;e Ass es sment 

23 F 27 . 6 years 1.11 years M-P: 2 . 1 years 

24 F 16 . 10 years 2.0 years R: Comprehension 
4 .0 years 
Expression · 
4.6 years 

M-P: 2 . 9 years 

25 F 11.1 years 9 months Untestable 

Medication 

Phenobar bitone 
6c me BD 

Spar ine 
50-100 mg SOS 

Artane 
2 mg BD 

Ser enace 
1-5 mg TDS 
Welld.orm 

10- 20 ml PRN 

Phenobarbitone 
30 mg r.rns 

Welldorm 
10-20 ml PRN 

Trinur i de 
½ t ab TDS 

Valium 
5 me, TDS 

Aetiology , Dia5nosis and 
Brief Clinical Descriptior 

1. Daue;hter of first cous i n~ 

2 . Cerebr a l diplegia ~ith 
measles 

3. Strabi smus 

1. Epileptic 
2 . Spastic diplegia 

1. Epileptic 

I--• 
c.,., 
0 



TAELE 1 (continued) 

Fairvievr 

Subject Sex Age (CA) Self- help 
Behavioural 
Age 

26 F 14.7 years 3 months 

: 
! 
! 
I 

: 

' 

-
! 

' 

"Intellectual" 
Medication Assessment 

Untestable Maxolan 
5 ml TDS 

Aetiology , Diagnosis and 
Erief Clinical Descriptior. 

1. Epileptic 

2. Spastic quadriplegic 

3. Marked equine varus in 
both feet and contract-
ures i n bot h knees . 

4 . Caesarian section 

5. Sever e brain damage 
\'Eh hypotonia 

~ 

~ 
e,.., 
~ 
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Apparatus 

Experiments were carried out in a room partitioned to make 

two separate sections ---- the experimental room and the 

observation/recording rocm. Figure l shows a plan of the l ocation 

of equipment i n these rooms. 

The experimental room was 218 cm x 235 cm x 292 cm hi5h and 

c ontained a subject seat and a console . Housed inside the console 

was a Kodak Carousel projector. 35 mm slides could be back 

projected onto a 25,4 cm x 17.7 cm perspex screen which was 

mounted on the front of the console. Also mounted on the console 

vrere four neon lj_ehts , a circular response panel (7.1 cm diameter) 

and a bowl (16.2 cm di ameter). 

• .A speaker w2.s mounted on the wall above the console and was 

connected to both a tape-recorder and. a microphone via an amplifier , 

which were situated in the observation room. A one-way screen 

enabled observation into the experimental cru;.rJber from -the 

observation/recording room. 

The experi menter sat at a narrow table i n front of the one­

way screen . On t he table were the microphone, a panel of four 

event-buttons, and a hand-counter . All programmini:; and recording 

was carried out. with the use of solid- state equi pment wh.:.ch was 

located in the observc1,tion room. Dat a were recorded by use of 

counters , a curnul ative recorder, and a ~usrak event recorder. 
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P&R 

P&R ci 
Observation/ ~ 
recording room 

P&R 

Sweet 
tray 

sea er 

Console 

& Response 
~ panel 

Experi mental 
room 

Figure 1 Plan of Observation/recording room and experimental 
room. 

Key to symbol s ; 

E: Experi menter's seat 

S: . Subject's seat 

E.B: Event buttons 

P&R: Programming and recording eQui pment 

M: Microphone 

o.w.s. One way screen . 
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Walt Di sney coloured cartoon slid.es were used as stimuli* 

i n some experiments . All slide exposures were of five-seconds 

duration and a total of eighty-one diffel'ent slides were placed 

i n the slide rack so that each slide presentat ion was different . 

Five different sets of eighty- one slidas were used and these were 

changed daily in a regular sequence. 

I n some experiments, five-seco~1d. se£,men ts of pop-music were 

played through the speaker. Each segr:ien t was different during 

any one session but the Sctf!:e tape wa s used for each session. It 

was possible t o illuminat e a red neon light on the consol e if this 

was required as a stimulus . The ot her three neon lights were never 

illuminated . 

The door between t he experimental chamber and the observation 

r oom was kept cl osed for all experiments except when sweets were 

used as contingent stimuli. Vtnen this was the case , a 60 cm piece 

of plastic pi ping was secured in pl ace and led from a gap i n the 

door to the bowl. The exiJerimenter would rel ease a " smartie". 

* As t he purpose of t his study is to examine the funct i onal 
relationships bet\,·een sci_1ed.ules of sti mulation and different 
behaviours , a stimulus which is delivered will not be referred 
to as a "r einforcer" as t his i oplies, pr i or to empi r ica l 
verifi cat i on , that the stir:mlus i s a member of the functional 
class . Howeve:r , i n order t o keep wit hin the standru:d abbreviation 
system, the symbol SR. will be used t o denote t he stimulus wriich 
is specified in t he scr.edu l e. Simi larly , PSR P will denote post­
stimulus pause . 



135 

at his end of the pipe and it would quickly roll into the bowl. 

The angle of the pipe was about forty-five degrees to the 

horizontal. A neon-light mounted in front of the experimenter 

was used to signal when he should release each sweet. 

A different response rnanipulandum was used for Subject 26 . 

This consisted of a 30 cm sq_u,;,re panel secured to a J.lorse key, 

and covered with hesian,which wa s mounted on a table a t about 

66 cm from the ground . A force of 1·25N was required to operate 

both manipulanda. ( except when this was varied in chapter 14). 

The manipulanda had connecting t erminals at their resting position 

and at the po,int \\here they were fully depressed, .A spring 

retu:T.ed the manipulanda to the resting position when they were 

released. The terminals were connected to a bistable which enabled 

the automatic specifica tion of a respon~e. For a l e ver-press to 

count as a response it was necessary to press the lever from the 

resting pos ition to the "fully depressed" position, thus switching 

1 over the bistable. The lever then had to return to the resting 
I 

position, to switch the bistable back, before another response 

could be counted. 

'11he recording equipment was able to count the following 

occurrences direct ly; the.number of r esponses, number of stimuli 

deliver ed , number of over-runs of responding, number of responses 

emitted during stimulus presentations , number of response runs 

through consecutive stimulusdel i veries without a pauses number 
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number of pauses of t en-seconds dUJ:at i on or more, and number of 

pauses of thirty-seconds durat ion or more . These will be explained 

in the section on dependant variables. 

General PTocedure 

Because of inter -subj ect differences in the types of stimuli 

which will function as ''reinforcers" for l ever -pres s ine with 

retardates (Spradlin and Girardeau, 1966), different stimuli 

were used with ti5fferent subjects. For some subjects slides alone 

were used, and for others slides and po:p-•music were presented 

simultaneously. Other stimuli whi ch were used included sweets , 

eye-contacts (descr i bed in chapter 9) , and neck-tickling 

( described in cbz.pter 15) . Slides and pop-music were always 

presented in five-second bursts . The tY})e and duration of 

stimuli used will be described in each experiment. 

Sessions were of fifteen minutes duration (except chapter 16) 

unless terminated by t he subject leavj_ng t he room. Subjects were 

f r ee to leave whenever they wi shed . Each subject's sessi cns were 

at t he same time of ddy , Wld inte::-- session intervals were between 

one and three days. The subje cts were brought to and from the 

experiments by the experimenter. llo instructions were given. 

In al l experi ments the "operant " behaviour which was specified 

in r esponse- contingent schedules was a lever-press. The ·schedules 
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of stimulation that were used i ncluded the following;-

(i) Fixed Ratfo ---S'very n' th response produced a contingent 

sti mulus 

(ii) Fixed Interval - The fixed- interval was programmed ''by the 

cl ock" (},erst er and Skinner , 1957) which meant that every 

n-seconds the opportunity for a stimulus delivery occurred , 

contingent upon a response. Only the first r esponse in the 

n seconds produced a stimulus 

(iii) Fixed 'rime - A sti mulus was delivered every n- seconds on a 

non-contineent basis . 

(iv) Differential Reinforcement of Low Rate - A stimulus was 

deliver ed contingent upon a s inGle response providing a 

minimum period of n- seconds had elapsed since the previ ous 

r esponse . 

Subject s 1, 3 , 5 , 10 and 11 had taken r,art i n previous studies 

(Woods , 1973; ','loads and Pryce , 1974) and so di d not require any 

response trai ning. The other sub jects were given about three or 

f our trai ning sessions prior to the commencement of experiments . 

In a training sessi on , slides &nd rm1sic (eye-contacts for Subject 

26) were made contingent upon succesr, ive approxi mati ons to lever­

pressing until the response was acquired. They were then gradually 

t aken up t o fixed-ratio 10 and then switched to a fixed- interval 

10-seconds schedule . 

In ac.diti on to counter readings , cumulative and. event records 

of all responses and stimulus deliveries were t aken i n every 
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session. After the experiments had terminated, the experiment er 

extracted information about inter-response times , post-sti mulus 

pauses (psR P's) and split-runs from the cumulative reco~ds. To 

do this a grid of plastic, calibrated in t wo-second int ervals, 

was used. 'rhe grid wa s placed on the cw~ulative records and the 

intervals between responses read off. 

D\U'ing j_nitial session " alten1ative11 behaviours were selected 

for monitoring in the experirrents. There were vast differences 

be tween subject in the alternative behaviours that were produced 

and so different alternative behaviours were exa.mined for each 

subject. No set criteria were used for selection, merely
1

that 

the subject emitted the behaviour. Each alternat ive behaviour 

is given the abbreviation AB with a suffix . 'rhe recording and 

analysis of al"ternati ve behaviours i s reported in Chapter 8. 
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TABLE 2 Alternative Behaviours 

Subject 

1 

3 

5 

Alterna tive Be haviour 

AB1 "Mouth over lights". ? he subj e ct would 11lace hi s 

mouth ov e r one of the neon lit,hts on the console . 

This vras compatible with l ever-:pressi ne;. 

AB
2 

"Wavine fin~er in front of face ''. The subject 

would. wave an i ndex finger in f ront of his face 

repetitively. 'l'his was a behavi our which h e r eeul arl ;y 

emits i n his da ily life and has been described as 

11 self-s t i mulatory" . '!' h i s was compat ible with l ever 

pressing but was with A1\ 

AB/Vocalisingn This i ncluded bizarre verbalisatiom 

and laughter. Thi s was compat ible with lever pressine 

AB
4 

"St iffenin.s". Thi s cons:Lsted of the g irl tlll'l1ing 

he r head back and to the right and holding her body 

f rom t he t runk upwards in a r i gi d position. This was 

a behaviour which she r ee,ular ly emits in her da ily 

life and has been descri 1Jed a s " postur ine". It was 

compat i abl e with l ever pressing and ABJ 

ABJ '•Voca lising" This was compat i bl e vrith lever 

pressing 

AB "Aeroplane movements". This cons isted of the boy 
5 

waving his harid in the a ir. He always used the s am e 
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TABLE 2 (continued) 

Subject Alternative Behavi our 

5 (cont.) hand (left) as he did f or l ever press ing hence 

the t wo were incompatible . It wa s com112.ti ble with 

10 

11 

AB3 "Vocali sing". Tltis was compat i ble with other 

behavi our recorded 

AB6 ,.Touching ligltts,. This consisted of the boy 

touchin& one of the neon lights with his hand . As 

·he used tLe left hand for touching the li0hts aricl 

for l ever- press ine, the two were i nc ompatible 

AB7 "Tapping near s creen". This cocsi.sted of the boy 

t apping repetitively on the console near tLe screen . 

Again he used his left hand for this behaviour and 

hence it was incompatibl e with lever- pressing and 

AB8 nnocking•• . This consisted of t he boy rockin6 

h is body from the wa i s t upwu.rds back and forth 

repetitively •. It was a behavi our that occurs 

regularly in his daily life and was compatible with 

lever-pressing and AB
3 

.ABJ nvocalising". This was compa:.tibl e with lever-
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TABLJ,:; 2 (continued) 
-- --·---.--------------- --------------· 

Subject Alternative Behaviour 

11 (cont.) presf;ing . It was compatible v!ith AB9 except when 

:the sweet was beine placed in the mouth . 

12 

AB
9 

"Eatine sweets". This cc1rurumced. v,hen hi s hand 

entered the sweet bov,l and terminated when a sweet 
I 

\ was placed in his mouth . As t he left r.and was used 

both for lever- pres:-,ine and for t aking sweets, the 

two were i ncompatible . 

AB
6 

"Touching light s't This consisted of her touchini 

the neon lights. It was incompatible with lever-

pressing AB
10 

and AB
11

• 

AB
10 

uFace in hands't . This consi s t ed of the girl 

placing her face in her two cupped hands . It was a 

behaviour that occurs regularly in her daily life 

and was incompatible with lever-pressing. 

AB
11 

"Rubhine; hands". This consisted of the girl 

rubbing her hands together at the l eft of her head . 

It was a behaviour which was said to i mmediately 

pr~cede her attacking other patients when it 

occurred on the Ward. It was i ncompatible with 

lever-pressind and AB10 
, ______ .,__ ____________ ~---------·--------• 



TABLE 2 (continued) 

Subject 

17 

19 

20 

21 

24 

Alternative Behaviour 

AB
3 

"Vocalising". 'l1his was compatible with l ever­

pres sing. 

AB6 "Touching lieht s". This consisted of her touchini 

the ne on lights. It was compatible wi th l ever 

pressi ng and AB3 

AB8 "Rockinl'. This ent a iled him rocking his body 

from the waist upwards ba ck and forth. It was a 

behaviour that occurred with high r egul arity in his 

daily life anc. was compatible with l ever-press ing 

AB 
3 

"Vocalising". This was compatible with lever­

press ing 

AB
12 

'~Fiddling with bag, clothes or hearing- aid" . 

This consi s ted of the girl mani pul ating any of these 

items whic h she regula r l y brought to t he sessi ons 

with her . It was incompatible with l ever- pressing 

put compatibl e with AB
3 

A:S
3 

"Vocalisine ". Thi s was compati ble with lever­

pressing . 

AB
6 

"Touching lights". This cons isted of her 
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TEBLE 2 (continued) 

Subject Alternative Behaviour 

24 (cont. touchine the neon lights . Again she used her right 

hand to emit tPJ.s behaviour and hence it was 

25 

26 

i nccmpatible with lever-pressing and AB
13

• 

AB13 " Hand on l ap" . This consisted of her richt 

hand making contact v;ith her lep . Bticause she also 

used her right band for lever-pres sine , the two 

were incompatible. 

AB
3 

"Vocalising". '.l1his was compatible with lever­

pressing . 

AB
3 

"Vocalising11
• This was compatibl e with lever­

pressing . It consi s ted mainly of screams which she 

regularly produces in her daily life. 

AB
14 

ttTurnin~ head» . This consisted of her turning 

her head away from the experiment er through an 

angle of at least ninety degrees (explair.ed in more 

detail in chapter 9) It was compatibl e with lever­

pressine and AB
3 
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Dependent VariabJ.es 

The eq_u i pment was able to record directly the occu.rrence of 

responses , s timuli-deliver ed, and various aspects of the pattern 

of responding . Counter readings to6e-l:her v.-ith i nformation 

extracted from the cumulative records v1ere used t o calculate 

the dependant variables related to lver-pl.'ess ing that were 

examineJ. The dependant variables were as follows ;-

(i) Response rate. 

This was calculated by cli vi ding tbe number of lever-press 

responses by the duration of the session and expressing in 

responses per minute. It was thus a neasure of the over2.ll rate 

of responding. 

( ii) Over-runs of respond1ng. 

An ove:r:-run of respondin~ yms defined as the occurrence of 

four or mor e responses within two- seconds following the 

commencement of a stimulus delivery 

(iii) Responses i n stimulus present ation. 

This was the total number of responses in a. session which 

were emitted during the period -':;hat a stimulus was being presented . 

(iv) Runs through consecutive stimulus deliveries without a µi.use. 

This was the total number of times in ~ session that a run 

of responding had continued from the commencement of one stimulus 

delivery to the commencement of the next without an interresponse 

time of two-seconds or more. 

(v) Split-runs. 

Split runs were defined as t he occurrence of at l east one 
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i nterresponse time of t wo- seconds or mor e , apart f rom post­

stimul us p:::.uses (PSR P' S) betwe~n consecutive stimulus deliveries~ 

TheJ were calculat ed by inspection of cumulat ive records usi ng 

the procedure described previousl y . 

( vi) :Percentage of stimuli delivered . 

This dependant var iable was examine d in fixed-interval 

schedul es only. As the fixed-i ntervals were l)roe;rcilllmed "by t he 

clock" there was a maximum number of sti mulus deliveries 

possible . For example , i n a fifteen-minute sessi on on fixed­

interva l t en-seconds the maximum nwnber of st.irnulus presentations 

possible i s ninety. The percentage of stimuli deliver ed in fixed 

interval sessions was cal culated by usine the follov1ine; formula: 

Number of stimuli actually delivered 
X 100 

Maximum nt~~ber of stimuli posRible 

·(vii) Number of stimuli delivered. 

This was used in chapt er 16 i n order to compare perfor mance 

between fixed-interval and differential r einforcement of low rate 

schedules. 

(viii) Post sti mulus pauses . 

A post-stimulus pause (PSR P) was defined as the interval 

be tween the conunencement of stimulus pr esent ati on and the next 

r esponse . They were meas:µred f rom t he cwnulative records in 

t wo second intervals . For example, a post stimulus pause of 5.6 

seconds would f al l i nto the four-to-six-second cat egory. If an 

over-run of responding had occurred , then the post stimulus 

pause was calcu l a t ed f r om the last response i n the over- run. 
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(ix) Interresponse times 

I nterresponse times ( the interval bet ween success i ve 

res1Jonses) were exai,1i ned in chapter 16. :four dependant ve.riables 

r elating to i nterresponse times were calculated one of \vLich was 

t he post stimuJ.us pauses . T.ne other three were; -

(a) Interresponse time distr i butions • 

. The interesponse times were presented in histogram 
' I 

form· to examine t heir distributions and determine the 

model inter response time ca t egory. 

(b) Condit iona l probabilities. 

11 Cond.i.tional probability" i s equivalent t o the function 

termed interresponse times per opportunity by Anger (1956) . 

It is calculated by the f ormula 

Cj = Nj R 

L Ni 

i=j 

where Cj is the conditional probability of a response in 

Time category .T, and Hj is the number of entries in time 

category J; R is the total number of categories. However, 

when the total number of entires in t he denominator was 

less than 20, the conditional pr obability was not computed 

in order to avoi d unreliable estimates (Weiss, 1970) . The 

conditi onal probabilities were presented in histogram form 

to examine their distributions 

( c) Dwell times. 

Dwell time ( Shimp , 1967: Weis s , 1970) des i cnates the 
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proportion of a session occupied by the va1.'iour interresponse 

times . I t is a weighted interrespons e time distribution 

calculated by multiplying the number of entries in a 

category by the midpoir:t of the category in s econds . For 

exampl e, nine entries in the four- to-six- second ca t egory 

would give a dwell tiI:ie of firty-five seconds . Dwell times 

were r>r.·esented in histogram form. 

(x) Inter-stimulus ,atterns of re sponding. 

These were examined i n c:hc:.pt er 12 and were calculated from 

"inspect ion of the cumul a tive records. The foll owing mutually 

exclusive cat egories of inter-stimulus r esponse patterns wer e used 

i n t his analysis;-

Stimulus present ation is followed by a post-stimulus pause and 

then a single response produces the next stimulus 

Stimulus presentaticn is f ollowed by a post-sti mulus pause and 

t hen a r'W1 of r.1ore than one response is followed by the next 

stimulus . 

Stimulus presentati on is folowed by a post- stimulus pause and 

then a sincle response or run of responses i s f ollowed by a pause 

of gr eat er than two seconds , which is followed by a sinr;le response 

or run of r esponses which results in the next stimulus . This is 

basically as split-run with a single split. 
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J i> 1 R 
IR'r 2 s ecs ➔ S 

This i s similar t o C except t hat it i s a split-run wi th multiple 

pauses in responding. 

E) SR--}, R ( ~ 4) ~ ERT ) 2 secs 

This i s basically an over- run of r esponding which is not Lr-1cluded 

in D. 

all I R T's < 2 secs) ➔ SR 

This is a response run throu&i t wo consecutive stimu l us deliveri e s 

without a pause i n r espondi ng of two seccnds or mor e . 
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CH,ff'l'ER 8 

THE RECOH.J7rnG 1\ND .ANALYSIS OF AL'l1EHNA1'.IVE BEHAVIC;URS 
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CRAFTER 8 

Tl-IE R:EX;ORDU:!G AND .AN.ALYSIS OF .ALTERNATIV'i BEHAVI OURS 

A Review of Methods of r ecordi ni;:s 

The systematic collection of objective records of 

behaviour is an integral part of behaviour analysis. In animal 

studies, direct measurements of activities such as drinking , 

attacks and wheel-running have been developed~ Several studies 

with human subjects have employed automatic recording devices 

to measure behaviours directly. Davies et al (1969) for example, 

used a Telemet ric !.lot ion Transducer t o detect head movement in 

two planes (front al and lateral) with retardates. A small 

transmitter attached to a light hockey helmet was placed on the 

subject's head for this purpose. Lindsl ey (1960, 1963) has 

developed devices to record vocal responses and movements 

directly. 

Unfortunatel y , however, mechanised recor ding devices that 

are adeQuate to monitor human behaviours such as compl ex social 

behaviours have not been developed . For t his reason, 

invest i gators have formulated operational definitions of the 
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specific behaviours under i nvestigation, and have trained 

observers to observe and record behaviollI'. Several different 

methods of t aking "direct" r ecords of behaviour via an observer 

have been developed. 

In formulat i ng operati one.l definitions of behaviour, several 

fac tors must be considered. As Staddon (1976) has pointed out, 
I 

there is the problem of defining a "bout" of a given activity;-

"Wllen the activity is hi ghly periodic, and tencl.s to 
occur in runs (licking is an example) there is litt l e 
difficulty••• However, if not o•• an element of 
arbitrariness enters into any at t empt to segment the 
behaviour". (Staddon, 1976,in pr ess) 

Definitions of behaviour should be as unambiguous as 

possible and, as Hutt et al (1963) have urged , they should try 

to;-

.,. • • avoid two of the pitfalls which may trap workers 
in this field , nan1ely the use of inferent ial observations 
(usually of t he chilc#'s motivations) and the use of arbitrary 
catei:;:orie s i nto which all the observati ons are forced" . 
( Hntt , Hutt , and Ounsted , 1963, p . 233) . 

Many observati ona l studies of r et ardat es1 behaviour (reviewed 

in Chapt er 5) have f ai l ed to heed t his warning,an exampl e of 

which is the following;-

"••• self-generated movement has been classified as 
such when it has been judged by observers to be l!ndi rected 
and f ailing to f all i nto any known 1:esponse behavi our to 
the situati on around . Stereot yped movements f all into this 
category'' (Campbell, 1968, p 18e) . 

Pencil and paper records using behaviour checklis ts have 

frequently been used in both single-subject and group observat ional 

studies. In group studies (e . g. (Kl aber and Butterfield , 1968) 
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observers count the number of subjects eneae,ine in a particular 

behaviour (e.g. rockine) at regul ar intervals (e . g. every ten 

minutes) by systematically scanning the room. This figure 

would be divi ded by the total number of subjects present i n the 

room to gi ve the dependant variable. 

Baumeister and Forehand (1971) reported a study in which 
I 

observers,lookin& through a one- way mirror , counted the number 

of body-rocks (a mover:ient back and forth counted as one body- rock) 

that occurreci dm:·i ne a sessi on . l.iany singl e- subject studies , 

however, have employed a time- sampling method of recordi ng . In 

time- sampling, regular periods of observing and recording by 

the observer are al ternated. In a r ecording period, the observer 

ticks off those behaviours on hi s check J.ist which he has observed 

occuring a t least once in the i mmediately preceding observation 

periods in which a behaviour has occurred . Because behaviours 

could occur i n the "record" periods and be missed, time-sampling 

is onl y an c.pproxirnate record of behavi our . 

In a recent evaluation of t i me- sample measures , Powell , 

Martindale and Kulp (1975) compared continuous and t ime-sample 

measures of the "in-seat " behaviour of a secret ary . l,~easurement 

error (i. e . the extent to which the sample measures deviated 

from the continuous measure) was a function of the fre~uency of 

t he sample measurements and the criterion used to score an 

example of behaviour . They concluded t hat ( a ) the error in 
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interval time sampling will be a function of the mean time per 

response (i.e. the average bout length), and (b) this error will 

not be consistent across experimental conditions. 

Some observational studies have used dictated records of 

behaviour (t.f. '\7ri~ht, 1960). Hutt et a l (1963) observed 

children in a "free field" throu1:5h a one- way mirror and gave a 

descriptive commentary on a two-channel tape recorder. The use 

of a t wo-channel t ape recorder enabled exr,..ritination of inter­

observer agreement . They reported no disagreements about changes 

of position, "fair agreement" on timing of activities, and "closer 

agreeL1ent" on the content of one- second intervals. However, this 

is an extremely laborious and time consuming method of analysis 

and reliability calculation. In di scussing t he disadvantages 

of written or dictated accounts of childrens behaviour, Lovaas 

et al (1965b) note that;-

"These disadvantages centre on the concentration of 
attention t hat the observer must give to the mechanics of 
recordins rather than to the child, on the difficulty in 
measuring duration of a particular behaviour, and e specially 
on the assessment of covarying r elationshi ps between 
behaviours of t he child, or aspects of the chil d1 s behaviours 
and the contexts in which t hey occur" (Lovaas, Freitag, 
Gold, and Kassorla , 1965b, p 108). 

In an attem9t to overcome some of these disadvantages , 

Lovaas et al (1965b) de;eloped an appa::at us and a procedure to 

facilitate r ecordines in ob se~vation studies . This invol vetl the 

use of a panel of twelve event but tons connected to an event 

recorder. Ob:::.ervations, using t his apparatus, were made· through 

a one-way mirror . Var i ous behaviours were defined and each 
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behaviour corresponded with a designated button on the panel and, 

consequently, with a specified pen on the r ecorder. 

The appropriate button was depressed at the time that the 

behaviour occu1:red and was held down until the behavi our terminated. 

In this way the apparatus kept a running account of both freq_uency 

and dur ati on of each behavi our . Temporal relationships between 

behaviours and bout leneths of behaviours were calculated f rom 

the event r ecordings . This was carried out by usine; a erid of 

clear plastic, calibrated to correspond with t he variour t i me 

intervals, which was placed over the recor ds to read off the 

int ervals ·required. 

In anothe r study using this apparatus , Lovaas, },rei t ag, 

Gold and Kassorla (1965a) examined t he total number of bouts 

(responses) in a session. For t his purpose an arbitrary definition 

v,as empl oyed, to destinguish between separate bouts. I f more than 

t wo seconds separated t wo responses (on the event recording) 

these were recorded as s eparate bouts . However, if less than two 

s econds i ntervened between t wo button-depressions on the event 

recording these wer~ counted as being in t he same bout of t he 

behaviour. 

Recorongs of anim2.l behaviour have a l so been made vfa push 

buttons operated by an observer{t,.s t addon and Simmelhag, 1971) 

and Tobach, Sehneirla, and Aronson (1962) further developed 



\ 155 

their appar tus to enabl e quantification concurrent ,·,i th record­

i ngs, thus reducinc the time involved i n manually scoring event 

records. I n the Staddon and Simmelhag (1971) study , respons e 

categories were arrived at on t he basis of i niti a l observation 

during habituati on sessi ons and were altered as necessary to 

accommodate new behaviours . 

Methods of Recor ding and .Analysis of Alternative Behaviours 

Used in t he Present Study 

I n the present study, whenever the experi menter observed 

a subject emitting one of the operat i onally defined alternative 

behaviours, he depressed an appropriat e event button and kept 

it depressed for the dur ation of t he behaviour , releasing it 

only when a bout t erminat ed. A four- channel Rusrak event 

r ecorder was used, and t wo of the channels were used to r ecord 

l ever-press responses and stimulus deliveries so t ha t temporal 

and sequential relationships with al ternative behaviours could 

be examined. However, this meant that only two alternati ve 

behaviours could be ex&mined simultaneousl y usi ng this apparatus. 

Only one or two alt erne.tive b€haviours were r ecorded i n 

most experiments ( see Chapter 7). For t wo subjects, however , 

third alternative behaviour was i nvestigated . These were AB7 
("Tappin[; near s creen") with Subject 10 , and AB6 ("Touching 

light s") with Subject 12. When ever a bout of these alternative 

behaviours occurred, the experiment er made a single press on a 



I 

\ 156 

hand-ccunter that was held .in a holder on the t able in front of 

him. In this way only the tot al number of bouts of the t hird 

alternative behaviour was possible . 

Apart from the two "third" alternative behaviours, several 

dimensi ons of alternati ve behavi our were recorded usi11g t he 

automatic recording equipr.1ent. The total duration of each 

alternative behaviour wa s recorded in each sessi on. I n all 

experimental conditions except extinction , the nwnber of inter­

stimulus intervals ( r?r1 s) in which at least one bout of the 

alternative behaviour occurred was recorded. By dividi ng this 

figure lly the total number of stimuli delivered , the frequency 

of occurrence of the alternative behavi our in inter-stimulus 

intervals w2.s calculated and express ed as a percentage . 

Two arbitrary di mensions of alternative behaviour, relating 

t o the time since the previous stimulus delivery, were examined. 

This was an atterapt to i nvesticate the temporal loci of alternative 

behaviours. Inter- sti mulus intervals were divided arbi trarily 

into two periods . Type X peri ods were desie;nated as the ten 

s econds immediately fo l lowing the commencement of a stimulus 

delivery~ Type Y periods were designat ed as t he remainder of 

inter- stimulus i nt ervals . These two periods are r epresented 

schematically i n figure 2. Although all type X periods were 

R 
equal in duration, type Y periods varied wi th the IS I's. 
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Figure 2 · ·scheu:atic representation of type X and type Y periods . 

Type X periods were always ten-seconds in duration, but the 

duration of ty!Je Y periods varied vii ch iriter-stirnilus intervals. 

Start times v1ere scored ,•,hen a bout of alternative behaviour 

commenc~d in a type X o:r a t~,rpe Y period. A single " start 

1 , tir.ie" was scored if r.iore tl:a.'1 one bout of the al terna-:;ive 
', \ 

behaviour commenced. in a singl e type X or type Y period. 
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The total durations of each alternative behaviour in t ype X and 

type Y periods were recorded separately in each sessi on . Also 

the number of type X peri ods and type Y periods in which at l east 

one bout of the alternative behaviour occurred were recorded 

separately in each session. 'By dividing these figures by t he 

total number of stimuli delivered , tlle frequency of"~ 

occurring" of the alternative behavi our in the type X G.nd type 
I 

Y periods (respectively) were ca l culated, and expressed as a 

percentage • 

. It was possible for a single bout of an alternative 

behaviour to extend across a type X t o a type Y peri od , or 

across a t ype Y to a type X period . This would be the c ase if an 

alternative behaviour had v,hat Stadden ( 1976) refers to as lone 

"momentum". Another temporal dimension of alternative behaviour 

that was ex2mined was t he " start tim£" of bout s, To do t his a 

clear plastic 1:,rid, calibrated i n five-second intervals , wa s 

made, similar to that used by Lovaas et al (1965 b) described 

in the previous section. 

Using the plastic grid, each event record was scrutinised 

and a t ally made of the number of type X periods and the number 

of t ype Y periods, in which at least one bout of an alternative 

behaviour start ed. In the schematic diagram i n figure 2, it 

can be seen tha t although some type X and type Y periods have 

"bouts occurr ing", they may not have any "start times". 'By 
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dividing the munber of "start times" by the total number of 

stimuli delivered, the frequency of "start timestt of the alternative 

behaviour in the type X and type Y periods (respectively) were 

calculated, and expressed as a percentage. 

Another dimension of a lternative behaviour that was examined 

was the frequency distribut i on of "bout l engthsn in sessions. 

Again this was achieved by scrutinisine; the event records with 

the plastic grid. The same definition to distingui sh between 

separate bouts as used by Lovaas et al (1965 a) was employed, ie. 

if less than two seconds separated t wo event-button depressions 

these were counted as beine in the same bout. Frequencies of 

"bout lengths" were recorded in five-second categories. 

An addi tiona1 dimension of AB
9 

("eating sweets") with 

Subj ect 11 was exruu.ined in Chapter 10. This was the total number 

of svreets consumed i n a session . In Chapter 9, the d.ura.tion of 

alternative behaviours in successive three-minute intervals 

throu8h tr.e sessions were examined ( also r eported f or Sut-ject 

2u in c.;hapter 14) . However , due to technical failure this 

dependent variable was not recor.:led in the other e:x."J)eri ments. 

A Review of Inter-Observer Reliabi li t;y 

Rosenthal and Lawson (1964) r eported a longitudinal stl~dy of 

the investigato~y practices of experimenters and concluded that 
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even in basic research with laboratory r ats , the identification 

of the experimenter with a particular theory or point of view, 

which he always has to some extent, will cause him to record the 

data in a manner that reflects something other than the behavi our 

itself. Changes in data produced by the observers r ather than by 

the independent variables have been referred to as "observer 

bias" (Gelfan::l. and Hartmann, 1975; ,Johnson e.nd Bolstad , 197 3; 

Romanczyk, Kent, Diament and O'Leary , 1973; Rosenthal and 

Rownow, 1969 ; ·;1eick, 1968) . 

One of the nost frequently r eported observer effects has 

been the "reactive effect,. on the subject being ob served • 

.An example of this wa s reported i n Chapter 5, where Davi s et a l 

(1969) found that some of their retarded subjects would not 

exhibit l ong-standing stereotyped behaviours while being observed . 

Other exam:pl es of subjects' reactivity to the :Presence of observer3 

can be found in the literattITe (e. g . Johnson and Bol sta,d, 1973; 

Wiggins, 1973). For tLis r eason several investigator s have lll3.de 

use of one-way screens and mechanical r ecording devices for 

obtaining observational data ( e . g. Bernal, Gibson, William, 

and Pe$ses , 1971; Nordquist , 1971). However, a recent study 

(Johnson and Bolstad, 1975) wUch compared the behaviour of 

family members at home with a t ape-recorder found that t here 

were no differences with an observer present or absent . This aspect 

of observational research clearly needs further investi6ation . 
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Azrin, Bolz , Ulrick and Goldiamond (1~61) replicated an 

investigation ty Verplanck ( 1955) which had purported. to show 

that t he opini ons expressed by a speaker could be increa.sed 

("reinforceci't) or decreased ( "extinguished") by a lis tener who 

agr eed or disat;reed with the speaker or remained silent. I n t he 

replic ation, under.gradua te students consitent ly " found. ii that 

agreement increased opi ni ons and extinction decrea sed opinions , 
I 

and that these r esults were reported to please the instructor. 

Advanced psycholo.s;ists (wi th (i) a Ph .D or l,r.A., (ii) skill 

in shaping animal behaviour , (iii) a healthy respect for 

negative results, and (iv) practice in definin' opinions) who 

wer e not in a student- teacher rel at ion did not obtain these 

results . Student s who were given the expectation that aereement 

with opi nions would result i n a decrease, rather than an increase 

of opinions, reported a decrease. Thf:)y concluded. that the r esults 

of studies such as this may be 111ore a reflection of the 

experi menter ' s expectations and therories than of the subject 's 

' behaviour and that ;-

"'.::'hese results der.1onstrate t!1e i r.iportance of object ive 
. recording and programming and interobserver reliabili ty as 
prereq_u i si tes for credibility of a study even v,hen the usual 
criteria have been satisfied of statistical siJlificance, 
practical ir.i::_:>ortance , and theoretical coherence" (kzrin , 
Holz, Ulrich and Goldiamond, 1973, p 1e6). 

However despite t his warning in 1961 , Peterson and Hartmann 

(1975) have npted a l ack of concern for factors r elated to 

reliability of obser vational da t a in the applied behaviour analysis 

literature . 
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In most observational studies, pairs of observers will 

occasionally compute a reliability coefficient to detennine 

their leve l of agreem.e nt with each other. Reliability in time-

srunplin0 s tudi es is usually determine d by dividin6 total num0er 

of times observers made the same checks by the total number of 

checks made by one or both of them ( i.. e. total number of ·intervals 

in session minus numuer of intervals when both agreed t hat 
I 

behaviour had not occurred). This i s usually expres sed as a 

percentage. Rornanczyk et a l (1973) have made the fo llowing 

comments with r egard to int er-observer reliability coefficients;-

'The level of r eliability obtained may vary ereatly 
depending upon the t ype of behaviour observed, and the 
method of r eliability cal culation ••. Demonstration of high 
r eliability is critical for clear interpret at ion of experimental 
data. To t he degree that different observers record different 
behaviours ,. it is unc er tain what behaviour is " actually" 
being emitted by an experiment8.l subject. Depending u:pon 
the specific experimental desit.,n employed , low reliabilit y 
of behaviour ;;:.l recoraings may result in behavioural measures 
that include a hich IJX'Oportion of error, and, therefore, 
are insensitive t o t he effects of an experimental manipulation, 
J.lore serio1.1Sl y , behavioural r ecordings of low reliability 
may result in data that are confounded with and biased by 
the idiosyncratic observationa l criteria employed by each 
observer' (Romanczyk, Kent , :i)i arnent, and O'Leary, 1973, 
pp 17 5 - 176) • 

A high reliability coefficient is usually asswned to 

reflect the general adequacy of the observati onal process at 

times v1hen reliability is not being measured. However, Reid 

(1970) r eported that observers obt aining medi:m reliabilities of 

seventy-five percent vrhen t hey were aware that reliability was 

being assessed, dropped to a median re l ability of fifty-one 
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percent when they were told that reliability would not be 

assessed. Other studies have also r eported on the "reactivity" 

of observers to a sec0nd observer' s presence ( e . g . O'Le:ary 

and Kent , 1973). 

Romanczyk et al (1973) trained five observers to t ake 

time-sam11ling records ( t wenty- seconds observe , t en-seconds 

r ecord) of nine categori es of behaviour ising a codi11e; system 

Yd th school children . All observa tions were ma.de from a room 

adjoinine the classroom whi ch was equip_ped with a one-way 

screen and an audio-amplification syst em. Reliability of 

observati or::.l data from the .:'ive student observers was measured 

simult aneously by two assessors who had had t wo years experi ence 

with t his task , under t wo experimenta l condit i ons ; - overt and 

covert assessment . During overt assessment , observers were told 

that r eliability would. be measm.•ed by one of the two assessors 

t hus permitting computation of reliability with an i dentifi ed 

and an unidenti f ied assessor. During covert assessment , observers 

were not informed of the rel ia bili ty me 2.sured. Throughout t he study, 

each of the assessors emplo~red a unique interpretation of the 

standard observational code, 

They found that reliability coefficient varied between 

eighty to ninety percent when observers knew that reliability 

was being assessed and between t wenty and i:;eventy- five percent 

when they were not informed of a reliability check . Further, the 



164 

frequency of behaviour recorded wa s twenty-five percent lower 

when observers were not i nstructed that reliability Vias being 

assessed.. In the overt assessr.1ent c ondition, reliability of 

observers Vii th the identified ass essor was consistently higher 

than r eliability of observers with the identified assess or . In 

the covert assessment condition, reliability with the two 

assessors was substantially l ower than during overt assessment, 

and the observers consistently recorded lov,er frequencies of 

behaviour codes than the two assessors . 

O'Leary 2.11d Kent (1973) present ed data showine that when 

observers were separated and resh·icted to computation of 

reliability , they soon begcU1 to " dJ.·ift" in their application 

c£ a b ehaviour code. This effect may not be detected by the 

ordinary r eliability methods , particula:r:-ly when the same gradual 

chan~es occur vii th both observers -- sometimes c al led 

consensua l observer drift (Johnson and Bolstad, 1973). 

Gelfant, Ha rtmann, Lamb, Smith , Mahan , and Paul (1974) and 

Patterson and Harris (1968) have devised a method for detecting 

observer drift which involves t apiI1€ sessions at the beginning, 

midpoint and end of a study, and getting a third ob server to rate 

the three. If the latter t apes are rated hieher or lower by 

the t wo regular observers i n comparison with t he rating made by 

the t tird observer, then this would suggest t hat a drift of 

criteria has occurred. 
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Lovaas et al (1965 b) tackled tbe problem of inter-observer 

differences by developing an additional piece of apparatus for 

trainine observers and. for ensuring optimal inter-observer 

reliability of r ecord.ins; . This conHisted of a panel of li6hts 

whose ends were :plugged into separate event-button panels . It 

was proerammed such that if two observers, recording on t heir 

respective panels, were in disagreement, a lii?,ht on the panel 

was illuminated sienalling the :par ticular button on which they 

were disparate. The i mme<iiate feedback ensured. that the discrep­

ancy between observers could be quickly i dentifi ed, In the results 

section of the paper, only activities that could be easily agreed 

upon by any two observers composed. the variables , 

A similar apparatus was used by Lovaas et a l (1971). 

Details of this study were given in Chapter 5. The experiments 

included comparisons of trials i n which the subj ect was or was 

not engaged in self-stimulatory behaviour wben a stimulus (a 

tone) signalled the start of a trial. For this purpose, tv,o 

observers independently decided whether or not the self- stimulat­

ory behavi our was occurring. They independently depressed a 

button to initiate a tria l, but the t one would not sound until 

both buttons were depre.ssed simultaneously. In t his way the two 

observers were always in agreement regarciing whether or not the 

trial was initiated nuring a bout of self-stimulatory behaviour. 

They r eport that the ob servers rarely disagreed on on-self­

stimulatory trials but their agreement on self-stirJJU.latory trials 

was low, f alling often to f ifty per cent in some sessions . 
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In a r ecent introductory text to behavi our anal ysis , Gelfond 

&nd Hartmann (1975) have given t he follrndnc warr.\ing;-

'Failure to check the r eliability of your data may 
result in data of q_uestionatle k-.ccuracy , ,1h ich conseq_uentl y 
would. be meaningl ess ' (Ge l fant and Hartmann, 1975, p 202) 

Despite this , 11lar1y other:dse excellent observational studies 
' I 

of alternative behaviours have f ai led to demonstrate high i nter-

observer reliability . For exQffipl e , Staddon and Simmelhag (1971) 

employed the same observer tlu.·oughout and ill?. inter- observer 

reliabil i ty checks a~e r eported. 

Inter-Observer Reliablity Checks i.n the Pr esent Study 

The experi~enter (P .A.W) r ecorded alternative behaviours 

. t hroughout the study. Hov;ever, for each alternative behaviour 

exami ned in every subject, five inter- observe~ reliabilit y 

checks were made ~t intervals s cattered across experiments . 

Three observers 

were used fo r the reliability checks and. a l l three made at 

lease one check for each subj ect and each alternative behaviour. 

When the~ checks were being made , the obsex:·ver sat behi nd 

t he experimenter i n t he observation/recording room and viewed 

the subject through t ije one way screen . The observer was 

equi :pped wi th a stopwatch and a hand counter and wa s r equired 
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to monitor the occurrence of~ of the alternative behaviours. 

Whenever the specific alternative behaviour commenced, the 

observer would start the stop-watch and stop it at the termination 

of a bout. Also, at every stimulus delivery, tr:e observer would 

make one press on the hand-counter if at least one bout of the 

alternative behaviour had occurred in the previous inter-

stimulus interval. 

The observer and the e:iqierimente~· could not see each other's 

hands on their manipula.nda, and , because counters and clocks 

were ma.kine noises continually, they were unable to determine 

whether the other person was recording , In this way, inter­

observer reliability checks could be made for total durations 

of alternative behaviours and frequencies of occurrence of 

alternative behaviours with i n inter-stimulus intervals. 

An interesting finding was tl;a t if there was a discrepancy 

between the two figures, the experimenter always recorded the 

highest durations and frequencies. To calcula te inter-observer 

reliabi lity coefficients, the observer's freq_uency (or duration) 

was divided by the e:x.l)eri menter' s frequency (or duration) and 

expressed as a percentage , 

For AJ3? with Subject 10 and AB6 with Subject 12, both. the 

experimenter and the observer counted the total number of bouts 

in a session. Comple te agre~rient was obtained in both cases.The 

raw data from which inter-observer r eliability coefficients were 
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cal culated are given in appendix 2, and the resul ts are summarised 

i n table 3. 

Although these findings sugeest that there was a hi6h 

degree of i nter- observer reliabi lity in a l l the alternati ve 

behaviour categories examined, t he l imitations of the met hod 

of calculati on mus t be r ecogni sed. Firstly , althouGh the total 

durations recorded were similar, it is not to say that the 

experimenter and observer recorded them at the s ame time . 

Secondly, t her e i s no check on t he durati ons and freq_uencies 

of alternative behaviours in type X and type Y periods. 

Unfortunately, t he limited r ecording f acilities did not pennit 

more accurate methods of assessi ng inter-observer r eliability . 

Despite t hese shortcomings , however , no mean realiability 

figure f ell below eighty percent, and most were over ninety 

percent. From t his it can be assumed t hat a reasonable degree 

of accuracy i n r ecor ding was acheived by the eXJ.)erimenter and 

thus the data can be sai d to be r epr esentative of the actual 

depend~1t vari ables exa~ined. 
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TABLE 3 Inter-Observer ReJ.iabili ty Coeffici ents 

l.Tean of five inter-observer r eliability 
checks with the r anc,e in parentheGis 

i\ 1 terna ti ve 
Subject Bel-.avi our Frequency of 

occurrence in 
Total dura tions i nter- stimulus 

interva ls 

1 
AB1 90 . ~~ ( 86 . 2-100 .~) 98 . 5% (94-4-100.C.'r;:i) 

Al32 92 . u,i (87 . 5- 98 . c:>%) 100 .c7; 

J>.B~ 92 . fy:, (91.0-94 . 270 100 .o;; 
3 AB

4 90 . 2r, ( 84 . 8- 95 . 87;) 100 .~~ 

5 
ABJ 93.2';~ ( 85.6-97 ~ ) ~3E ( P.5,l-l OC•.C;~). 

AB'J 96.£5~ (89 , 4- lC0.05";) u.oo .c1~ 

_AB1 98 . 5~b (92. 9-lCC: . O;~) 100 -~j 
10 AB

6 93 . 57: ( 80 . C-lOC .CY/ ,) 100.~~ 

.AB3 87.'2%, (75. 9- 97. (;;:,) 9P. ] ~ (95.7-100 . 05~) 
11 

.ABB 92. 5~~ ( 85. 3-99-~) 100.~$ 

AB
9 94 . 47~ (cs. 1-100 . ~ ) 100 .o~~ 

ABic 90 . cf0 ( 23. 3-97. 55~) 99. 4% ( 97 . 2-100 .er.,: 
12 

ABll 99 . l~~ ( 95. 8-100 . ~~) 100 . O;~ 

AB
3 9e . 2% ( 91. 2-100 . o,,~) 100 .C';; 

17 
AB6 93.0-~ (82 . 0-lOC .~) 100.~~ 

AB 93 . 1% ( f8 . 6- 96 , 9%) 99 . 41> (96. 9-100 . c5~: 3 20 
AB12 94 . c,·& ( 84 . 5- 100 . ~~) 100 .~ 

AB6 8'9 . Ji~ (75 .0-100 . c~~) 1CO. C'% 
24 

AB13 92 . % ( 84,1-95 . P~) 9e . % (96.8- 100.c~r 

25 ABJ 95 . 1% ( 90 . 9- 98 .4:~) 100 .0% 

AB
3 

92 • 7% ( fl 5. 3-97. E~:,) 97 . 9% (92 . 7-100 , Cf 
26 

81.15~ (60 . 7-96 , 4~~) 92 . ~; ( 8 3. 3-lGO .M ABl4 
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CH.APrER 9 

COMPARI SON S 0]3' Ccr!'rING:U.lr'I' s·.rn.:ULATION, NON- CON'l' INGEHT 

STIHULATI CH AND NO STDi'.'ULA'rION 
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CHJ\Pl1ER 9 

COl:!PAlUSO:-JS OF C01TTDTG!::NT STIMULATION, NON- CONTINGENT 

STD;TJLATION AND NO STD.filLATICl! 

Introduction 

Hermstein (1966) reported an experiment with pigeons in 

which fixed-interval 11-seconds , fixed-time 11-seconds, and 

extinction conditions were examined sy£tematically. He r eported 

that when the non-contingent food schedule was introduced, although 

the rate of key-pecking declined, it r emained at a substantial 

level. This contrasted with the extinction sessions in which the 

rate of key-pecking eventually ceased altogether, Rescorla and 

Skucy (1969) used similar operahons with rats as subjects and 

reported that although fixed-time produced a much more gradual 

decrease in responding, there were small differences in the final 

asymptotic levels of respondine oetween fixed-time and extinction 

conditions . Similarly, Boakes (1973), with pigeons, found that 
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r esponse rates decrease more slowly fo l lowing i ntroduction of 

fixed-time food delivery than following the omission of food 

delivery both in single and multiple schedules. 

Other studies have reported that the fixed-time schedule 

eenerates response patterns consisting of al1 initial pause 

followed by positively accelerated responding (Appel and Hiss, 

1962; Lattal, 1972; Zeil er , 1968), although responses occur less 

frequently in fixed-time than fixed-interval schedules . Alleman and 

Z·eiler (1974) shov1ed that when pigeons were first exposed to a 

differential reinforcement of low rate schedule for key pecking 

and then food was presented on a response-independent fixed-

time basis, respon$es still occurred at a steady r ate in both 

conditions. Once the t irds had heen exposed to a fixed-ratio 

s chedule , however, response rate under f i xed-time schedul es was 

positively accelerat ed . They concluded that t he effects of ' fixed­

time schedules on. patternine depended upon experimental history. 

Stadden and Ayres (1976) r eported that vrhen a non-contingent 

stimulus schedule was changed to extincti on , some behaviours 

increased in frequenc~ and others decreased i n frequency . The 

alternative behaviours which decreased in frequency were described 

as interim activities or adjunct ive behavi ours , but the alternative 

behavi oUTs which increased i n frequency were described ad "pref erred'• 

activities . Staddon (1976) has suggested that :-
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'It would a lso be useful to find a pr eferred , but 
non-schedule-induced activity, analOBOUs t o runnin3 in rats, 
that could be used i n similar fashion to tease out the 
i ntel.'actions amone; induced activities in pigeons . It is not 
yet clear what such an activity would be ' (Stadden , 1976) . 

The review of the literature sue;gested that self-stimulatory 

and stereotyped behaviours increase in extinction sessions with 

retardates . This experiment was carried out in or der to exami ne 

functional r elationships between various alternative behaviours 

and three experimenta l conditions ; contin~ent-stimulation , non­

contingent stimulati on and no stimulation. 

Subjects 

Subject s 1 and 26. This experiment i mmediatel y followed 

the one reported in Chapter 14 for Subject 26 . 

Apparatus and Procedure 

The standard procedure w~s car ried out with Subject 1 and 

slide exposures of five-seconds duration were used as stimuli. 

With Subject 26 , the second manipulandum described i n Chapter 7 

was used, and the experimenter held a panel with two event buttons 

for r ecordi ng alternative behaviours. Three seconds of " eye- contact" 

were used as the stimulus event with Subject 26 . 

AB14 ("turning headn) was defined as t he subject t urning 

her head through an angle of at l east ninety degress from the 

experimenter . As the experimenter only looked a t t he subject when 

he was provide eye-contact, a mirror .va s mounted on the wall above 
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Subject 26 , throuc;h which the expedmenter could see t he back 

of her head . \'fr;enever the subject ' s nose appear ed in the mi rror , 

the experimenter recorded it as AB
14

. The subject never looked 

di rectly at the mi rror , beca~se her physical handicap prevented 

her from turning in a full one hundred and eif;hty degrees . 

For each subject the schedules of stimulation used were 

f i xed-interva l 20- seconds , fixed- time 20- seconds , and extinction. 

The sequence of experimental conditions and number of sess ions in 

each condition are i ndica ted i n figures 3 and 4. 

Results 

When inter - observer r eliability was checked , the observer 

did not have the same view of Subject 26 from t he observation/ 

r ecording room. For this reason , t he observers had to use diff er ent 

criteria for AB
14

. Whenever an observer could no longer see Subject 

261 s nose (because she had turned her head) he would record i t as 

an occurrence of AB
14

• The fact that differ ent cr i t eri a were used 

f or AB
14 

by the experi~enter and the observers probabl y contributed 

t o the rel atively low inter - observer reliability coefficient for 

durations (mean of e i ghty- one per cent) . 

Nei ther subject obtajned evecy possible stimulus delivery 

i n the fixed- interval sess i ons . Fi gures 3 and 4 show the mean 

overall response r ates in each schedule condition and t he obtained 

frequency of s timulat ion in the f ixed- i nterval conditions r elative 

to t he fixed-time and extinction conditions. 
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Over all r ates of l eve:r-:press ing did not vary sienific2.ntly 

with the chane,es of experimental co:1ditions for Subj ect 26. For 

Subject 1 , t he r anse and means of r esponse rates were lower in 

the extinction conditions than in the fixed- time conditi ons . 

Considerabl e variation was produced in response r ates in t he f j_xed­

interval conditions by Subject 1 . 

The durations and frequencies of alternative behaviours are 

shown in fi gures 5, 6, 7 and 8. The relationships between the 

al ternative behaviours and the experimental conditions can be 

summarised as follows :-

( a ) For each subject one of the alternative behaviours (AB
1 

for Subj ect 1 and AB14 for Subject 26) was not related to 

maniuplation of exper imental conditions • . l\ l thougn in each case 

there was cousiderabl e i nter-session vari a tion , the factors that 

· could be related to t he variati on did not appear to include the 

experimental conditions which were altered . 

(b) For each subject one of the alternati ve behaviours (AB2 for 

Subject 1 and AB~ for Subject 26) t ended to occur with a higher 
.) 

duration in the f ixed- time conditions and vri th a lower duration 

in the extinction conditions . Durations of these alternative 

behaviours in the fixed-int erval conditions showed considerable 

i nter- sessi on variation r anging between the two extremes . 

FiB\U'eS 9, 10, 11 and 12, show the dUI·ation and frequency 

of occurrence of a lternative behaviours in type X and t ype Y 
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periods for the fixed-interval and fixed-time conditions. For all 

alternative behaviours examined with bo th subjects, the highest 

durations tended to occur in the type Y periods . The frequencies 

of occurrence (bouts occurrin6) of alte:r-native· behaviours were 

slightly hic:;her in the type Y periods t l::an tJrpe X periods for 

Subject 26, and for_ Subject 1, they were almost equivalent. That 

is, for each subject, the alternative behaviours were equally 

likely to occur in type X and type Y periods, but the duration 

of occurrence t ended to be longer later in the inter-stimulus 

intervals. 

The mean dm'ation of alternative behaviours in successive 

three minute intervals for each co11di tion are shown in figures 

13, 14 15 and 16. Figure 15 and 16 also show the r ange of these 

durations in each condition. In general t he chanees in duration 

across sessions did not produce any significant relat i ons with 

the experimental conditions employed. The only exception to this 

was AB
3 

with Subject 26. The duration of AB
3 

was f airly consistent 

throughout sessions i n each condition except extinction. In both 

the blocks of extinction sessions, there was a gradual decrease 

in the duration of AB
3 

through each session, The ranges indicate 

tha t this picture w2.s true for every extinction session. 

The bout lengths of AB1 and AB2 for Subject 1 and .All
3 

for Subject 26 are prereirted in figures 17, 18 and 19 respectively. 
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The five-second categorie s i n which the median bout lengths 

occurred are shaded on the histograms. For all three alt ernative 

behaviours, t he 111.ode and median bout lene;th nearly a lways fell i n 

the first five- second category and the distributions were mai nly 

exponentia l in shape . Changes in the distributi ons of bout l engt1is 

were not si gnificantly related to changes in experimental condi tions 

for. the parameters examined . 

Di scuss ion 

For each subject two behaviours appeared to be unrel ated to 

the experi ment a l conditions and t wo behaviours did vary with the 

s chedule manipulations. Interestingly the two behavi.ours which did 

show a relationshi p with t he schedule of stimul ation were behaviours 

tha t were reported as occurring regularl y in the subjects ' daily 

lives • .AB
2 

('•Waving finger i n front of face") has a l so been 

described as a self-stimulatory behaviour with r etardates ( e . g. 

Kaufman and Levitt, 1965) . 

The finding of a r elatively lower duration of AB2 (for 

Subject 1) and .AB
3 

(for Subject 26) in extinction conditions 

contrasts with previous findings f or self-stimul atory behavi ours 

with retar dat es (e. g . Holli s , 1968 ; Bawneister and Forehand , 1971). 

The result is more like a " schedule- induced" r elationship with the 

schedule of stimulation (e. g . Kachanoff et al, 1973). 
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For Subject 26, t he r elati onship of .AB3 vii th the schedule 

of stimulation could even be interpreted as a "reinforcement" 

relationship. In studies of "operant" behaviour it is often 

r epor ted that the rate of occurrence of the operant decreases 

with r espect t o time in extinction. Fisure 15 showed that the 

durat i on of AB
3 

decreased t hrough the extinction s ess i ons . AB
3 

was more sensitive t o chanees in the schedule of stimulat ion 

than the descriptive operant , lever-pressing . 
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CHAPrER 10 

PRES:-i:r~CE 1\HD AJ3SEHCE OF A H1iNI PULANDUM 

Introduction 

Staddon a..TJ.d Ayres (1976) reported that, with r ats 

on a fixed-time 30-seconds food schedule, elimination of the 

opportunity to engage in one or more activities resulted in 

changes in the other alternative behavi ours . 

This experiment intended to replicate that reported in 

Chapter 9, but with an additional ~onditi on, a fixed-time 

cornponent in wJ. ich the opportunity to engage in the i1o:perant" 

was not available. 

Sub,iects 

Subject 5, 11, 12 and 20 served in this experiment. For 
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Subj ect 5 the expe:drnent followed t hat one reported i n Chapter 

11 for Subjects 12 and 20 , i t f ollowed tl1at one r eported i n 

Chapter 12 . For Subject 11 it fo l lowed the experiment r eported 

i n Chapter 17 • 

.Appara tus and Procedure 

Five second exposures of s l ides were used as scheduled 

stimuli for al l Subjects , but for Subject 12 , thi s was presented 

s i multaneously with pop- musi c . With Subj ect 11 a bowl of 

smar t i es was available t hroughout the sessions . In the experimental 

conditions in which no mani pulandum was avai l able , t he panel 

with the l ever attached was r eplaced wi t h a plain panel which 

was i denti cal i n all respects except that t here was no l ever in 

the centre . 

Subject 12 had refused to stay more than a few seconds i n 

f i xed- interval sessions which followed those reported in Chapter 

12 . I n an attempt to get her to participate further in this 

experi me!'lt she was started on a f i xed-time session. This proved 

t o be more effective in gettin6 her to stay in the experiment al 

r oom f or a substantial peri od of t i me . 

I nterval schedules of t ,.,enty- second s were used with Subj ects 

12 and 20 , and i nterval schedul es of t hirt y- s econd.s were used 

with Subjects 5 and 11. Fixed- time schedul es , with and without 

the l ever present , and extinction were a l ternated vii t h f i xed-
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i nterval conditi ons . With Subject 11, t wo extinction conditions 

were examined ; with and without a lever . A l ever was a lways 

present i n extincti on for t he otl!er three subjects. 'l'he sequence 

of experi mental condi tons and. the number of sess i ons in each 

condition are i ndi cat ed i n figur es 20., 2t , 2i and 2o. 
Resul ts 

Subject 5 and 11 obtained a lmost every possible stimulus 

delivery i n the fixed-interval ses si ons . This was not the case 

for Subjects 12 and 20 . Fic;ures 20., 21, 2a_ and 23 show the mean 

overall r esponse r at es in each schedule conJ ition , the obtained 

frequency of stimulation i n the fixed-int erval conc1i tions 

r e lat ive to the fi xed- t i me and extinction conditions , the 

frequency of pauses in r espondi ne greater t han ten-seconds r.nd 

the frequencies of over-runs of r espondi ne and responses in 

stimulus present at i ons . 

Subject 12 did not 2·1::main fo r the full fifteen minutes 

i n every sessi on .The mean and r ange of sessi on d1u·ations for 

Subject 12 are shown in Table 4. Over-runs , re,sr,onses i n stimulus 

pr esentations and pauses greater than t en- seconds are 11ot availabl e 

for Subject 12 becai.:..se of the differences in session dura tion. 

Subject 5 produced no over- runs of r esponding. 

Response r a tes for Su~ject s 11 and 12 were variable and di d 

not appear to be related to tr.e schedule of stimulation. For 

Sub j ects 5 · an d 20 , r espons e r a t es in the fixec.- time with l ever 
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Figure 20. Details of lever-pressing for 
Subject 5~ The graphs, in 
descending order, show :­
frequency of pauses greater than 
ten-seconds, frequency of 
responses during stimulus 
presentations, frequency of 
stimuli obtained per opportunity 
and response r·ate. All graphs 
show means and ranges. 

rigure 21. Details of lever-pressing for 
Subject 11. The graphs, in 
descending orde:c, show :­
frequency of pauses greater than 
ten-seconds, frequencies of over­
runs of responding and responses 
during stimulus presentations, 
frequency of stimuli obtained 
per opportunity and response rate. 
All graphs show means and ranges. 
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Figure 23. Details of lever-pressing for 
Subject 20. The graphs , in 
descending order, show :­
frequency of pauses greater than 
ten-seconds, frequencies of over­
runs of responding and responses 
during stimulus presentations, 
frequency of stimuli obtained per 
opportunity and response rate. All 
graphs show means and ranges. 
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TABL3 4 - The mean and r ange of sessi on durations f oJ_• Subject 12 

Schedule No. of Uean sess ion durat i on with 
sessions range i n parenthesis 

Fr 20 - secs 
( with l ever) 

5 14.8 mins (14.0 - 15. 0 mi ns) 

I 

I 
I 

FI20 - secs 1 15.0 mins 

FT20 - secs 
(without 6 

lever) 
9.1 mins (3.3 - 15.0 mins ) 

FI20 - secs 4 12. 3 mins (10 .1 - 15 .0 mins 

• 

EXT 3 9.0 mins (8.o - 9.0 mins) 

FI20 - secs 3 5.7 mins (J.1 - 10.1 mins) 
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present condition were reJ.ati.vE,ly lower than in the fixed- interval 

co ndi ti ons . 

Pauses greeter than t en-seconds were variable and did not 

appear to be r c la.ted to the schedule of stir:mlation. The relatj_vely 

lower fre'-iuency in t he fixed-t i ,Je with lever present condition 

for Subj ect 20 was mainly the result i n a shift to extre□ely long 

pauses in respondine;. Over-runs of respondin~ and the frequency of 

responses in stiriulus presentations v1e1:a not related to the 

scheu.ule of sUmulation. }"'or Sv.bject 11, both frequencies decreased 

as a funct ion of the number of sessions , and for Subject 20 both 

frequencies increased. as a fw1ction of the number of previous 

ses&ions. 

The durations c,nd frequencies of alternative behaviours 

are shown in fi~res 24 , 25 , 26, 27 , JC , 31, 32 and 33 • J!,ieure 

28 shows the number of sweets consumed by Subject 11 in each 

schedule condition , and fi6ure 29 shows tl1e actual frequency 

of bouts of AB6 for Subject 12 in each schedule condition. Since 

Subject 12 1 s sessions vari.ed _in duration , t he durat i ons of 

alternative behavionrs have been expressed as a :prect:!ntage of 

the tota l session durati on 

Rel ationships between alt ernative ';)ehavi ours and the schedules 

of stimulation va:::-ied considerably between. subjects ~~ml between 

alt ernative behaviours . AB
3 

for Subject 11 and AB
10 

for_Subject 

12 did. not show any relationships with the experiraental conditions 
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and showe d a wide scatter of durations in eacl , condition . AB12 

for Su'c j e ct 20 showed t he hie hest durations in the fixed- time vii thout 

a lever condious and the durations in the fixed-time conditions , 

althouc h widely sca tte:r-ed , were 5enerally hi,) 1er than i n extinction. 

AB
11 

for Su bj ect 12 rnwer occl.12:'r e d i n ext inct ion but otherv:i s e was 

unrelated to t he schedule of stimulation. 

The duxati ons and frec~uehcies of toth AB
3 

and AB
5 

for Subject5,although 

widely scattered , were r elatively hi£,her in t he f i xed-time 

conditions; the fixed-time without a lever coJJdition protlucine the 

hii)1est. Buth durations e.nd frequencies were low in the extinction 

condition. ~BJ for Sub ject 20 showed hicher durations in the 

fixed- time than the ext inction conditions with durations in fixed-

interva l conditions r an[.ing between these two extremes • 

. Al\ for Subject 12 occurred only in the fixed-time and 

extinct ion conditions , and ne ver occurred in t:i.e fixed-interval 

i:;essions . A~_though there wa s a large scatter between s e ssions , 

the highest frequencies occurred in tbe fixed-time v;i thout a 

l ever cor<;l i tionJ. 

For Subject 11, the dura tions, frequenc ies and n1.1Illber of 

sweets eat en (LB
9
) t ended to decrease with the 

number of sessi ons rat her than re l at ive to the experiment al 

conditions, :iowever , the lowest figure s were r ecorde d in the 

extinction concii tions , especia lly in the extinction vri th no 

lever c ondition . A slit:.1:t increase i n all par ame t ers of .rn9 
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r esulted in the final fixed- interval s~ss ion which sucgested that 

the absence of a schedule of stimulation ( extinction) was related 

to t h is behaviour . 

Figure s 34, 35, 36 , 37, 32, 39, L,0 and 41 show the durati ons 

and f resuencies of uouts occurr ine and start times of alternative 

behaviours in type X and type Y ;)eriods for the fixe d- interval 

and fixed-ti me c onditi ons . !lec",u se Sub ject 12 ' s sess ions varied 

in duraU on , the durat i ons of a lternative beha v i ours i n type X and 

type Y periods have been expr ess ed a s a perce ntat:;e of the total 

s e ssion duration . 

AB
3 

for Subject 11 and l1B
12 

fo r Subject 20 showed wi de scat ter 

but were about equa l i n each perioJ for each paramet er and were 

n ot rela ted in t h is respect to the exper i menta l condi ti c,ns . 

Durations of AB
10 

for Subject 12 were ·;;idely scattered v.-i thin 

experimenta l conditions but were nearly al ways longer i n type Y 

periods . :F'rec~uencies of s t art tiL1es an<l bout s occur:cil1£ v:ere ei t .her 

equal or slightly longer in type Y periods , but were not :t·e l a t ed 

to the experi me nt al conditions. 

For Subject 12 , AB11 occurred almost exclus i vely i n the 

type X periods . Start tir:1es were a l w2ys in t he type X periods but 

bout s somet ir.,es persis t~d t o type Y peri ods . Durations and f req_u.enci e s 

of sta i•t times and bouts occurr i nc for A13J with Sub ject 20 were 

all higher i n the t~·pe X perio6s in the f i xed-interva l conditions . 

I n t he fix ed-ti me with a l ever condition , there was relatively 

more of each parameter in the type Y :periods but type X peri ods 
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were still h i 0her and i n the f i xed- time wi thout a lever condition , 

a l l rarameters of ABJ were atout equal in type X .:md type Y 

periods . 

The frequencies of start times &.nci. bouts occurr ing were a l ways 

higher in t he type X r e riods for both AB 
3 

and Al\ with Sub ject 5. 

Du:,-ations and frequencies were extrerr!ely l ow ( almost zero) i n 

t !le ty,)e Y periods durinG f ixed- interva l sess ions for both 

a lternative behaviours . The durations of .An
3 

were longer in 

type X periods in the f ixed-int t:!rva l sess ions a nd lon6er in the 

type Y periods in the fixed-time sessi ons , the d i screpancy being 

grea t er in the fixed- t i me without a lever condition . For ABS 

the durc tions were a lways lonGer in t ype X periods . Althou1)1 they 

,-ere ver:,' low in type Y periods i11 the fixed- interval sessions, 

there was some occurrence in the f ixed-time sessi ons . 

Fi5-ures 42 , 43 and •1 4 s how the me2.n bout leng ths of AB3 

and AB r for Subjec t 5 and AB3 fo r Su~i.:;ect 11 , r espectively. 
') 

The five- second c a.te~orie s in which the med.ian bout l engths 

occur red are shaded on t he histoi_rams . Bout leni;th s of AJ\ 1 

I'or Sul1ject 12 were all of less than five seconds duration 

c.nc. s o a re 1;ot shown [;ra phically. The node and media n bout 

length fell in the noue3ht to five secunds cate~ory for both 

AB 
J 

and Al3r in all conri i tions for Sub ject 5. 'id th Subject 11 , 
') 

the moda l bout length of ABJ always fell i:1 the first cate bory 

tut the median shifted t o the five- to ten- second catec;,or y in 

the second, block of f ixed- interval JC-seconds sessi ons. The 

medi an bout len0th reradncd in tl:e s econd c 2,te2,ory for all the 
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conditions that followed . 

Discussi on 

The r e lationship o_f levcr- :9res s ing to the schedule of 

sti mulati on fc,r Subjects 5 and 2C concur ·11ith Herr nstein' s ( 196L) 

findings with pi6eons under similar scl·;edul es . Eowever , these 

r esults , ancl the 1.mrelated r espom, e :r-ates :or Subj ects 11 2..nd 12 , 
' i 

cont rast with those fl,r Sutjccts 1 a11d 26, r epo2'.'ted in chapter 9, 

who showed hit~her rates of respondi ng in the fixed- time c0ndi tions 

Differences in the relationships uetween a l t e:rnc.ti ve behaviour s 

and the schedule of stimulation were no t predi c table in terms of 

arbitrary, topogr a phically s pecified c a te6ories . AB3 ("vocalising") 

was exami ned i ri Subjects 5 , 11 and 20 , For Subject 11 this behaviour 

t3howed n o relationship with the schedule of stimula tion , but for 

Subjects 5 and 20 there was such a r elationship . This re l ationship 

was s imilar to that of AB
3 

with the s chedules of stimulation for 

Subject 25 , reported in chapter 9. Hcv;ever , the t emporal l oci. of 

ABJ was predominantly in type X periods for Subjects 5 and 20 , 

equally distributed for Sut ject 11 , a;-id predominantly in type Y 

periods for Subject 26 ( reported in ch&.pt er 9). Cle&.rly , the s ame 

descr i ptive class, AJ3
3 

for these sub jects was funct icnally 

differ ent with respect to the sch e du l '"s of stimulation in the 

type X. 

A predomi nance of a lternative behaviour in t he type X periods 

was .foumi 'Iii th AB
3 

and AB
5 

for Sub ject 5, AB11 for Sub j ect 12 , 
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AB
3 

for Subj ect 2C , and t ended to be so with AB
9 

for Sutject ll. 

This relatj_onship \Ii th the points of occurrence of st.ir.iulat i on 

is similar to those tha t have been disc1) ssed under the rubric of 

adjunctive behaviour (Falk, 1971) or interim activities ( Staddon 

1976) with animal studies. 

A particularly s i t:;ni f icant finding for those who would 
I 

study the '11effectiveness'; of r e inforcers on a descriptive operant 

was that although mani pulations of schedules of stimulation 

sometimes appeared to produce relatively little change in the 

rate of lever-pres:;,ine; ( ...iub j ects 11 and 12) the stimuli showed 

definite funct i onal relationshiJ.)s with other behaviours in the 

behaviour stream . 

Also of note was the finding that some a.l ternati ve be!-laviours 

(AB3 and AB
5 

fo r Suuject 5, AB6 for Eubject 12 and AB12 for 

Subject 20) showed hi1:;her d.uratil,ns in t he fixed-tine without a 

l e ver relative to the fixed- time with a · lever condition . This finding 

concurs with Staddon and lyres (1976) r eport of increases in some 

alternative behaviours when the opportunity to engace in a previously 

available activity is eliminated . 

Bout lengths were unrelated to the experimental conditions 

for Subject s wj. t h v-,hich t Lis dimE:nsion Wc,. S examined. Vii th Subject 

11, most dimensions of ABJ remained uha ltered through t:ie experi ment al 

conditions , but t h e meci.ian bout length increased wi th the number 

of sessions. 
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CID. P'r:i:IB 11 

CHAHGBS Er l?IT..im- :;J,TIO V.UUBS 

Introduction 

Human performance on fixed- ratio schedules has proved to be 

more comparable with tha t of animal s tlmn any other schedule of 

stimulation. The behaviour of retarda tes on fixed-rat i o sc~edules 

has often been found to resemble the break- arid- run pattern of 

lower organisms . A study by Wallace and Mulder ( 1973) with 

r etarded aciult sub~ects replicated ani:1al findincs by demonstrating 

that the s i 2.e of ihe rat i o reiui rement was di rectly related to 

the length of the post - stimulus pause . : owever , conflictin~ findin6s 

were reported by Bllis et ·al ( :'..960) in which there wa s no increase 

i n post- st i mulus pnusi nc at hi8her f i xed r at io va lues . 

Boren ( 1953) with rats , noteJ. an increase i n re~ponse r a t e 
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when f i xed-ratio vo.lues were increased up to fixeO-ratio 35 

followed t y a decrec.l,se with hit1,her fixed-ratio va lues . Hutchinson 

and Azrin (1961) reported increases in response r ;:,t es with 

schi xo:phrenics v,hen f i xed- ratio va lues were i ncreased up to fixed­

ratio 2CO, a t 1,h::.ch poi nt r epGnse rates be c ame erratic. Lone et 

al (195E1) found a decrease in r esponse rate with inc1:eases from 

fixe<.1- ratio 15 t o f ixe d- ratio 90 in ~, oung children. Schroeder 

(1972) r eport ed that work r a t es of retardates on f ixed- rat io schedules 

of token presenta t i on v.-ere direct ly relat ed t o fixed- r a tio v a l ues 

with t wo subj ect s , and inversely related to fixeci- ratio va lues 

,·1i th a third . 

Althou3h some fixe c1.- rat i o studies with r e t ardat es hav e 

reported " 2;ood schecule control" ( e . g . Or lando and. Bijou, 1960), 

o t hers hav·e reported considerable varie.bili ty imolving l ong 

pauses distributed unpredictably bdween runs of respondin6 , ( e . g . 

Spradlin et al , 1965 ; 'i[oods and Pryce , 1974). The latter f inding s 

are s ai d to resemble t hose for lower organ.isms with a "weak reinforcer" 

as whe n sat i ation or minimal deprivati on i s evi dent ( Si dman and 

Stebbins , 1954 ; Ferste r and Ski nner , 1957), 

A char acteristic peculiar to f ixed- ratio schedu l es i s kno,m 

as "ratio stra in" . This i o ·,·,ihere the fi:x.ed- r a tio va l ue is increased 

rapidly , result ing i n a breakuown of trpi cal f ixed- r atio per_.formance 

with responding i nterspersed with long , unpredi c table pauses . Ellis 

et al (1960) r eported " ratio st r a in~when the fixed- ratio of lever ­

pressinB for candies and c i e,ar rett es was rapidly increased fron 
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fixed-ratio 20 to fixed-ratio 1024 with r e tar dates , 

Tile present stuc.iy to investigate the changes i n various 

aspects of l ever- press ing and 2.l ternative behaviours when the 

fixed- ratio value was manipulated with two retardates. 

Subiects 

Sti.bjects 3 and 5 served in this experiment and prior to t :1is 

had participated in a previ ous study (Woods and Pryce, 1974) 

Auna.ratus and frocedure 

Five-second slide presentations were used as stimuli with 

both subjects and this was accompanied with pop- music for Subject 

3. The standard experimental procedure was e□ployed. The fixed­

ratio values were rr.anipulated as indicated in fig,..1res 45 and 

Results 

Data relatL,g to levex·-pressine; are presented in figures 

45 and 46. The sequence of ratio manipulat i ons and the number 

of sessions in each condition are shown in these fi 0ures . There 

were no over- runs of responding or runs through consecutive 

stimuli without a pause foi· Su'bject 3. For Subject 5, these two 

frequencies ciecreased to zero with ::i.n increase in the number of 

':,essions. Fi£,ure 47 shov1s the median and inter- quartile ranee of 

post-stimulus ~auses for both subjects . 

N!ean r at es of responding showed .. ifferent trends as the 

ratio values were increased for each Subject . Subject 3 showed 
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Figur e 45 Details of]ever-pres s i n g for Subject 3. 

Figure 46 Details of l e ver- pressii:i!, for Subject 5. 
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an i ncrease in mean r esponse r ate up to fixed-rati·o 60 and t hen 

t. steady decrease throueh f ixed-ratio £0 to f ixed- ratio 100. 

Subj ect 5 on t he ot he r hand showed a s t eB.dy decrea se from fixed-ratio 

20 to fixed- r a tio lOC . When f i xed-ratio 20 wa s r eintroduced, both 

subjects produced levier r esponse rates rel at ive to t he initial 

fixed- ratio 20 sess ions, but t h i s was particularly so for Subj ect 

An ext ra long inter-session interval (one -hundred and f ive 

days) was interGpersed betweE.n t wo blocks of fixed- ratio sess i ons 

with Subj ect 3, but still the resp ondint: did not i ncrease to its 

initia l hi.jler rate. 'l'hree ext inction sessions were then introduced 

which resulted in a hi .sher rate of respondi nc , but when fixed­

ratio 20 w~s again r eintroduced the original hi 6her response 

r a tes were still not recovered . 

The fre quency of l ong pauses was not related to fixed- ratio 

value for Subject 3, but the freq_uencies of pauses greater than 

ten- second s and ~reater than thirty seconds were both dir ectly 

related to the fixeu- rati o value for Subject 5. Frequencies 

of split- runs increased as a function of f i xed- ratio value f or 

both 5Ub~ects ,,nd decreased sl i ghtly when fixed- r a tio 20 wzs 

reintroduced , but not to t l1e orie;ina l frer.iuencies in each case. 

For both subjects the median and inte:r:- quartile r i'...nge of 

pest-stimulus pauses increased a s a function of increases in 

f i xed- rati o values. When f i xed- ratio 20 was r eint roduced , the 

median post- s tinulus pause r eturned to t he value of the initial 
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fixed-ratio 20 sessions for Subject 5. This was not so for 

Subject 3, ho·.vevor, for v,hom the medi an and inter-quartile r ange 

of 11ost- stimulus 1-1ause s r emained at }lj_Gh vaJ.ues w!:1en fixed-ratio 

20 was r~introciuced, 

Total duration s and frequencies of bouts occurring in inter-

stimulus intervals of .An
3 

and AB
4 

with Subject 3 and AB
3 

and 

AB 5 \;ith subject 5, are shown in fii,ures 48 , 49 , 50 and 51 r e spective_ly, 

For both subj&ct s , .4B
3 

r an eed considerably between 

sessions at each fixed- ratio value and seemed to be un~elated to 

the schedule in tliis respect . The c:uration of AB
4 

for Subject 3 

showed a slight decrease as the fixed- r a t io value was increased 

and increa sed sli5h tly ·,vhen fixed- ratio 20 wa s r e introduced , 

Hov!ever; the frequency of AB
4 

bouts occurring i n inter- stimulus 

j_ntervals wa s l!O t relat ed to the fixe d- ratio value and r cnt;;ed 

cons iderabl y b etween sessi ons a t eac h ratio vc:1.lue. 

The duration and fre,.iuency of AB
5 

despite c onsiderabl e 

range se emed to t e related to the fixed- rat io vc1lue with both 

increasins linearly . On r eintroduction of fixed-rat i o 2C , bo t h 

du.rc,.tion and frequency of ABS returned to a lower v a lue . 

Durations and frequencie s of st&rt ti:1es c:nd 1:,outs occ'..lrring , 

in type X and t y~e Y r:e::-: i od s t1 re sLown in fi_sures 52, 53, 54, --,5 

and 56. As tl.e fixed-ratios were increased, the averae;e inter­

stimulus ilctervals ~ lso i ncreased . The mean i nte:cS:,.stimulus 
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intervals a lso increased . 'l.'he mean inter- stimulus interva ls at 

each fixed- r atio v a lue are shown in table 5. In a ll sessions t here 

w2.s n ever an inter-reinforcement int ervc,l of less than ten seccr.a s 

and hctnce , t h e::::-e v1us a lwa:rs a t~rpe Y :pe riod in each inter- stimulus 

interval. IIowev e:c , us the fixod.- r atio valut:s i nc:r·eased. then s o the 

number of t;;0pe X periods in fifteen-minute sessions decrea sed so 

that there was less type X time avd lable fo r t he a l ternative 
I 
I 

behaviours to be emit ted • 

.A pa:d for the initial fixed- ratio 20 sessi ons , i n whi ch the 

frec.i.uenc i es of start times end bout occurrine were hi6he r in t ype 

X pe!.'iods, all 6.iinensions of AB and J..B
4 

for Subject j were higher 
3 

in type Y pericds . For Sub~ect 5, t h e durat i ons and f requencies 

of both AJ3 
3 

and AJ3 
4 

varied more in type X periods wi tl: in sessions 

• of the s ame ratio value t:-.a.."l be tween different rati o values . Hov: eve r , 

a s the fixed- ratio increased all di mensions of 1)oth behaviours 

increa sed in type Y periods . 

. It appeared that for al l the alternative behaviours recorded 

in t h is study,- the fre ,;_uencies of start times end bouts occurring 

i n type Y :;::eriods correlated positive l~r wi th the a verate inter­

stimulus interval at each fixed- ratio value . 

Mean bou~ length uistri butions for ..-'\B 
4 

with Sub ject 3 and 

.A"B
3 

and AB
5 

with Subject 5 are shown in fiVJ.res 57, 58 and 59 

respectively . The median and r!lode bout lengths of .AB 
3 

and .ABS 



TABLE .5. Aver age i nter-stimulus interva l s 

Subject 3 

F R values No . of sessions R Mean I S I 

20 5 21.4 secs . 

40 5 39.1 secs 

60 5 42 . 9 secs 

80 5 81. 8 secs 

100 4 225.0 secs 

20 5 118 . 4 secs 

20 3 69.6 secs 

20 3 84. 4 secs 
- . 

Subject 5 

FR value No . of sessions 

20 5 

40 5 

60 6 

100 4 

20 4 

-

R Mean I S I 

22 . 5 secs 

60 . 0 secs 

112 . 5 secs 

240 . 0 secs 

37 . 5 secs 

/ 

N 
c.n 
w 



10 

' 5: 
' I 

i 
! 

o: 

10 

5 
i 
! 

ol 
I 
I 
i 

10 

5 

0 

:.,.. 
C) 10 ~· G> ., 
CJ' 
C> 
J.{ 

P--t 
5 

i 
' I 
! 

o; ~ 
i ' . ; 

I I 
10 . . 

5. 

0 

254 

: Fl32C 
Nz= 5 

FR20 
N= 5 

ditJ t=;::,,J:1',i-w«.,111 .s.---------.. ---

J=. 

tE-
&~ , I l I j J :!. 

0 10 20 

Fi:;,ure 57 

30 

FR60 
N=5 

FH80 
N=4 

FR1 CO 

FR20 
N=3 

EXT. 
N x::3 

FR20 
N=3 

Hean ·r rcqut~ncy of bout lenct:-.s of AB4 _ 
in fiv e- seconi cate~ories f a= Subject 3 
The l es t citecory contaics al l bout 
l e11e, fh!"; g~e2~ tc~ ti1an sixt:;, - secor1ds . 
'.11he r.iedia..'1 bou.t len5tn cate0ory is 
shaded . 



40 

30 

20 

10 -

o-

30 

>- 20 (.) 

c:: 
"' :, 
O" 

~ 
10 u.. 

0 

30 

20 

• 
10 

0 

0 

[] 

FR 20 

N=5 

FR40 

N=5 

255 

FR 100 
N=4 

FR 20 
N:4 

r--~ 

ll::i.;,;;;;~~~=~-------

~ 

Fir;urc 58 

FR 60 

N=6 

Hean bout l engths of A B3 
f or Subject 5 in f'ive-~econd 
ca t egories. The l ast cate0ory 
contains all bo1.1.t lengt}:s of 
gr eater tha.11 sixty•◄seoo:::d.s . 

The category in which the r..ediruit 
bout length fel l have been 
s haded. in each cond.it i on. 



' . ,. 

l>, 
0 
~ 
Q) 

~ er 
~ 

.& 

15 

10 

5 

0 

10 

5 

0 

10 

• 5 

0 . 

0 

256 

FR 20 
N:5 

l -~--m-----------
FR40 
N= 5 

FR 60 
N:6 

FR 100 
N:4 

FR 20 
N=4 

'--J-.....t •. J L.-'---'~ l I • J.~ • . L • ....1-..J L...~. l • J •• ~~1._..I 

10 20 30 40 50 (;(J 0 · 10 20 30 40 50 60 

Ffr:ure 59 Hean f~cq_uency cf bout lr~n.;t::s of JiB5 
in five- seconi cate~ories fo~ Subject5 
The last catccory cont~3.cs all bout 
l e-:rret hs g:r:ea t er ti1an six·~;~ - secor1ds . 
The rnedi2.n bout len11ti1 cat,~.:;ory is 
shaded . 
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fo r Subject 5 were in the first five second catesory at al l 

f ixed- ratio va lues . For Subject 12, the medi an and mcde bout 

l engths of A~
4 

were tr~e f ive to t en seccnd category a t all 

f i xed- r at i o va l ues except fixed- r a tio 100 when both averages 

moved ir: to the fir ::;t fiv e- seconds ca t eeorJ. 

Di s cussi on . 

Both subjec t s in this experiment showed an increase in the 

number of " inefficient" aspects of perfor1;10.nce (hie.her frequency 

of s plit- runs , l one,er and more frequent pauses in respondi ng) 

with i ncreased i n fixed- ratio value . In thi s respect the findings 

concurrr:d with p:-evious st udies (Ell i s et al , 1960 ; 'ifallace and 

mulder , 197 3) . Ho•.vever , the find.int:; of an inverse relationship 

between r espons rate and rati o value conflicted with that of two 

cf Schroeder ' s ( 1972) subjects , but concu:rn with the finding for 

his third subject. 

'l1hree cont:r-astin~ functiona l c l asses of a lternative 

behaviours were seen i n this experi ment. 'fatal .Al3
3 

durati ons 

were unrelated to i ncreases in fixed- ratio va l ue for each subject 

A:l\ durat i ons for Subject 3 decreased with increases in fixed-rat i o 

val ue , and AB for Subject 5 increased in duration with increase& 
5 

i n f i xed-ratio value . The aver ar;e bout lengths of .@
4 

for 

Subject 3 also decreased: with increases i n f ixed- rat i o value . 

When fixed- r at io 20 was r eintrc~uced, most aspPcts of 

performance returned to t he same patte:::n a s the i nitial -fi xed- rat io 

20 sessions f or Sut ject 5, but the i nitial fixed- ratio 20 pe::.-fomance 
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was not recovered for Subject 3. 
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CK.\PTER. 12 

CH_4NGES rn ?L(EI)-rnT.snV_\L v_,LUES 

I ntroduction 

Sidman (1962) noted that;-

'In .;eneral, the indications l::ave been that tbe 
fixed- intervnl schedule is the least st~Lle of a ll the 
r e,inforcement schedules in controlling human behaviour' 
( Si nman , 1962 , ~- 179) . 

Inter- subject differc.:nc es h~ve been rE:ported with r &tar dates 

on fixed-interval schedules of stimulation. Intermittent ~ tterns 

of respondint::, are ust•ally tr,msitor~· (Orlando , 1961) with perform2. n.ce 

eventually f alli ng into one of two distinct cate~ories . I ndividual 

perforniances are usually·c~nsistent bu t tend to polarise to either 

hic;h ":::-un way" rate:3 of responding with l i t tel pausine , c.r Jov, 

rate " pacingtt (0::-lando and Bijou , 1960) . 
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Some of the factor s v,hich deter mine a t which :pole of t h e 

comtinuurn a subject ' s ev~ntual perforr.iance will settle have be en 

i dentified. 3ead:rick (1963) ha s shown tl-:at with mildly r etarded 

subje cts the rate of r espondi ne obtained on fixed-interv2.l schedu l es 

is a funct ion cf instruc tions and ex peri ence on previous sc~edules . 

Spradlin e t a l ( 19G5) fow1d. th::d sever•: l~r retarded subj ec ts who 

were shifted fro.rri fixed.-ra tio t o f i xed-int erva l schedules of 

lever- pressj_nc showed on initi a lly high c::-ate of res:pondinc aft er 

t he shift which r,rau.ually dimi ni shed to a low r a t e . 

Schroeder (1972) foW1d that t h e rate of tool- usage on 

fixed-interval schedules with retardates decreased when the size 

of the i nt erval was i ncreased . Furthermore the frequency of 

contineent stimul i :per opportunity remained c onstunt with changes 

· in fixed interval va lue . 

The :present stu d~' was carrie d out to i nvestigat e the changes 

i n v a rious aspects of leve r - pres:3ing and a l terna tive b ehaviours 

when fixed-interva l va lues were mani pula ted \d th two r e tardates . 

Sub-iects 

Subj ect s 12 -md 20 s e r v ed i n t his expErirr.ent . Both were experimen t a lly 

naiv e at t h e start of the experi ment apart f rom three t :r.·aining 

sessions. 

Apparatus 2nd Procedure 

Five- second slide presentat i ons v,ere u sed a s stimuli 1 .. i th 
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both subjects and. this was accompa11ied v0ith pop-r.rus i c for Sub;;ect 

3. The stcc ndard experiment2.l proceu.ure was employed. The fixed­

i nterval v a lues were manipulate d as inJ.icated i n fi c9J.res 6c- and 61. 

Al ternative behaviours were not recorded. at the first two fixed-

int e rval values . 

Results 

Subject 12 refuse d to stay f or t ~e ful l fifteen minute duration 

in some sessions . The mean und r ange of session durat ion at each 
I 

fixed- interval value are shown in table 6. Figures 6C' and Gl 

show the mea...'1 overall response r ates and the obta ined frec;_uency 

of stimulation at each fixed-interva l v s lue . Figure 61 also shows 

the f r equencies of pauses e;i:82,ter thz.n ten secLmds for Subject 20. 

As session duration varied for Subject 12 , t his fiGUre was not computed. 

Ea ch subject did not obt a in the maxirnwn number of stimulus 

q,eliv eries possible. For both subJects t here was consi derable 

s cat ter in response r ztes and t l: is varia'.,le did not seem t o be 

rel ated to the schedu -.e of stimulation . Subject 20 , however , 

produced c onsideratly hi6her mean response r a t e s tha n Suoiect 12 

a t a l l f i xed- interva l values . 

Fii:,-ure 62 , shows the media1'1 and inter- qua1:tile r f,n.ge of 

post-stimulus pauses a t each fixed- interva l va lue . For Subjec t 

12
1 

this variable was not r elated to t he _programmed schedule of 

stimulation , but for Sub;;ect 2C- , there was a tendency for post­

stimulus pauses to increase with increases in '." ixed- i nterval vZ:.lue . 
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TABLE 6 - The mean and r anGe of session durations f or Subj ect 12 . 

Mean session duration with 
Schedule No. of sessions r ange in parenthesis 

FI ... 10 secs 11 15 mins 

-

FI - 20 secs 5 15 mins 

FI - 10 secs 7. 14 mii1s ( 8 .1 - 15.0 mins) 

' 
FI - 20 secs 6 14.7 mins ( 13.1 - 15 .0 mins) 

. 

FI - 30 secs 6 13. 0 mins (3 .2 - 15.0 rains) 

FI - 10 secs 8 10. 6 mins (2. 9 - 15 .0 mins) 
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Figure 60 . Means and ranges of frequency 
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and response rate for Subject 12. 
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More detai. led analyses of inter - sti mulus ::c,att erns of 

respond.int, are s! .own i n fi ::=,u res 63 and 64 . L comparison of ;_::attern 

A ( a sin~le lever-press resultin.:, i n stimulation) shows considerable 

difference betweEm the t wo s ub j ects. Subject 20 ' s r esponding t ended 

to occur in runs , but Su'uject 12 er.iit ted much slower r a t e s of 

respondine (compare the ir cumulative records in appendix III ) . 

However , for both subjects there wa s an i ncrease i n split runs 

\ 
( patterns C c:..'1.d D) with increases in f ixed-int erva l v a lue. 

Subj ect 12 never produced. over- runs of responding (pa t tern E) 

and Sub ject 20 ' s ov er- nms seemed to decrease with the number of 

s essions :::-ather than wi t h t h e fixed-int erval value . 

The u.ur ations and f rec;.uenci e s of ,,1 ternati ve behaviours 

in i nt er-stimulus int ervals are shown in fi0u.res 65 , 66 , 67 and 68. 

Becau s_e Subject 1 2' s sessi ons varied in durat i on, the Jurat i ons 

of alter native behaviours have been expre s sed ~ s a percentage 

of the t ota l sess ion durati on • .AB11 fo r Subject 12 did no t appear 

until t he seccnd ·session i n the second f i xed-interval 10- seconds 

block , and wa s only recorded from the f ourth sessi on in that block. 

For Subject 12 , the dtU:ations of .AB10 showed c onsid erabl e 

scatter arnon5st sessi ons at t he same f i xed- int erval v a lues , but the 

hi,shest durations a lways occu.rred in the fixed- interv2l 10- se cc,nds 

session . Simila,rly , .AJ\
1 

had a hie,h~r mean dur ati on in the fixed­

interval 10 m1d 20- seconds sessi ons , r elative t o the fixed-int erva l 

30-sec onds ~essi ons , but t here wa s a cood deal of sc2-tter at each 

interval . 
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Tiie h i bhest 0.1.1. r &t i ons of both A13
3 

and .AB
12 

for S·.J.b~ect 20 

occurred i n the f i xed- i n terva l 30-se~onds sessionsl J:eain there 

was consideral1l e sca tter, 'out the du r at i0ns and fre t1uenc:ies of J\BJ 

showed a linea:::- relat i onshi p with f ixed- i nt er v al VcJ.l ues . 

Fi6ures 69 , 70 , 71 and 72 show the clm'ations and frequencies 

of alternnJ, iv e beliaviours i n t:'I'e X and t:-:pe Y 11eriods. rec ,rnse 

Sub j e ct 12 ' s sessi ons varied in duration, the durations of a lternat ive 

behaviours in t:·pe X and type Y pe::-iods have been expressed as a 

percentate of the total session time . 

AB10 for Subject 12 -~-r1d .,rn12 for Subj ect 20 showed 

similar ities in their temporal loci relative to stimulus deliveries , 

Both showed genei·a.lly h i 0 her dur<ltions and f requencies of start 

times and toutsoccurring in type Y periods at all fixed- interva l s . 

AB11 f o r Subject 12 , hov,ever, was :.,_ui t e the r everse of 

t h is . Durations and f ret,._uenci es were &.lways l it,her in type X peri ods 

than in type Y periods at all fixed-interva l values , Frequencies of 

start ti es and bouts occurri ng of .ABJ f (,r S1.1b ject 20 varied bet ween 

sessi ons at the same fixed- interval value tut wer-2 generally hit,her 

in the tyj_)e X pe:::-iods . A comparison of the two fixed- int er val 

20- seccnds blocks of sessions shows how the t emporal locl of AB
3 

seemed t o chan"'e with further sessi ons . In the final fixed- interval 

20- seconds c ondition a ll frequencies and durations were hir:;her in 

type X peri ods . 
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Discussion 

Rates of lever-pressine did not show any significant 

relationships with fixed-interval va lues for either subject. In 

this respect t he results fail to concur with those of Schroeder 

(1972). However, a different "operant" and different stimuli 

were used in that study compared with the present one, and a 

different r ange of fixed-interval values were examined. Although 

response rates were unrelated to fixed-interest, post-stimulus 
I 

pauses for Subject 20 were related to interval value. 

All the alternative behaviours that were examined revealed 

functional relationships with fixed-interval value. Each subject, 

however, showed completely different relationships. :Both alternative 

behaviours examined with Subject 12 were higher in duration at lower 

fixed-interval values and both alternative behaviours examined with 

Subject 20 were higher in duration at higher fixed-interval values. 

An interesting finding wa s that each subject has one alternative 

behaviour which occurred predominantly in type X periods and one 

alternative behaviour which occurred predominantly in type Y periods . 

The alternative behaviours which occurred predominantly in the t ype X 

periods also showed interesting development. AB11 for Subject 12 did 

not occur a t all until the s econd block of fixed-interval 10-seconds 

sessions and very rarely occurred in type Y periods. A:B
3 

for Subject 
. 

20 came to occur less and less in type Y periods as further sessions 

were run. In t his respect t hese two behaviours share features in 

common witli the development of ad junctive behaviours reported in 

the animal literature (c.f. Falk, 1971) . 
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CH.API'ER 13 

CEANG~~s rn 'EYPE O? STii :ULATI C·N 

It has been well documented tlm t the type of stimulus used 

in schedules of stimulation can be an importa nt factor i n 

determining t he pattern of responding with retardates under 

various schedul8s of shmulat ion (c.f. Spradlin et al, 1965; 

Woods , 1973). Furthermore , Schroeder (1972) showed an inverse 

relationship be tween amount of tokens delivered and work r a te 

wi th retard&t e s under v ariable-intei·va l, variable- ratio, fixed­

interval, and fixed-ratio schedul es . 

The exper i ment r e ported in this c hapter examined various 

aspect s of lever - pr ess i n0 and alterna tive behaviours when ·the 

schedule of s t ir:mlation was held. c onstant, but the type of 

stimulus wa s varied. 
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Subiects 

Subj e cts 10 , 11 and 17 served in t his experiment . Subjects 

10 a nd 11 had :previously r:articipa t ed i n si milar experiments 

(Woods , 1973) Subject 17 was experimentally naive apart from 

three t raining s e ssions • 

.Apparatus and Procedure 

.A different scheciule of stimulation was used f o1· each 

subj ect in t Lis experiment (escept f or extinction conditi ons) but 

schedule paraffleters were kept constc,nt throut,hout. Fixed-1·atio 

,io was used with Subjec t 10 , fixed- ratio 20 with Su bject 11 and 

fixed- _nterva1 · 10-seconds with Subject 17. 

The different types of stimuli used with each subject, the 

sequence of concitions c1nd. t i~e number of sessi ons in each 

condition are shown in fi 6ures 73, 74 a nd 75 , For Subject 17 , 

tJ-. e expe:ci ment reported in chapter 1 5 interv ened between the two 

b locks of sess ions in v,hich "neck tickline" was used as the 

stimulus . 

Slides and :90:p-rr..usic, 11,hen employed as stimuli , were 

pre snt ed for fiv e - seconds . In some sessicns the red n eon lisht 

on the consol was illumi nated for fiv e- s ec , nds as t Le scheuul ed 

stimulus. ~tie ex:perim.,nt er stood s il r,mtly behind the subj ect i n 

the first and s eet,nd b lock of sess i..:ms in '.\hicli t he red lie,ht 

was u s ed as a s timulus , ·cu t observed from t he observ .:,,tion/r ec orl~ing 

room for t h~ t h i=d block of se ssiuns. 



\ 
283 

FIGUlillS 73 - 90 

Key to abbrevi£.tions used for the types of stimuli:-

E - ~xtinction 

M - Music 

N.T. - Neck tickling 

RL - Red light (without experimenter present) 

RL - Red light (with experimenter present) 

SI - Slides 

fN/ - Sweets 

VA - Verbal approval 

SI+ YA - Every fifth stimulus deliver y 
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In session s in which neck t icklir.[; was used as a stimu lus 

the r ed li-:,ht wa s illuminated f 0:: f ive--seccnc s z11ci. J uri:10 t ii is 

per i od the experimenter tickled the back of Subj ect 17 ' s neck. 

The reu licht signa lled the e:xperim1:nter when to tickle Subj ect 

17 ' s n eck . Hence whenever neck- ticklinB was used, the red­

lit,ht \'/,~ s presented simultaneousl y . 

Verbal ,i.pprovc:11 was used with Sub j ects 10 and 11, and 

cm sisted of the experiment er sayinz "Good lad" into the 

microphone which was conne c ted , via an amplifier , to the speaker 

above t he c onsole. Vfoenever verbal c,,pproval or swee ts were used 

as stimuli ·, the counter wl ti c h recorded the m;mber of ::esponses 

emitted during stim11lus pre sentation recor ded the number of 

responses ,made in the five second s i mmediately followine the 

deliv ery of a sweet or verbal approva l . Thi$ enabled c0mparisons 

between stimuli which were 1Jresented for five seconds unG stimuli 

which were d iscrete presentations . 

With Subject 10 , one block of sessions used both s l ides 

2.Ild verbal approva l as stimuli, but they were not presented 

simultaneous::.y . Verbal approval was prese nted on every fifth 

stimulus delivery und slioes v,ere used for al l the others . .After 

the experiment , an analysis of the occurrence of a l ternative 

behaviours in successive inter-stimulus, i nterlfal:S ',was .. oarried out 

by inspection of event records . This compared the slides and 

approv=1l sessions with the slides onlv sessions . 
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Alternative behaviours were recorded i n all sessions for Subject s 

10 and 11. For SuLjcct 17, howeve:::.- , alternative behaviours were 

recorded f rom the ned-: ticklin0 sessions cnwa!.'ds . ':'he durations 

of AB6 were al s o record':.'d fo -:i:: Subject 17 in the f irst r ed licht 

condition . 

Resu lts 

Data relating to lever-pressing are shown in fi e;ure s 73, 74 and 
I 

75. Figure :75 also shows the obta ined. frell.uency of stimulation 

f or Subject 17. For all sub j ects, t he freqn E'ncy of pauses t;reater 

than t en-seccnds was not significantly r e lated to chances in stimulus 

type. 

Response r ates for Subject 10 varied considerably between 

sessions using the s ame stimulus with some sessions producing 

t:xtrei:1ely high rates . This variable was consistently high , however, 

in the slide-and-verba l approva l sessions , and was consistently 

lower in the extinction sess ions. Frequenci e s of over:-runs of 

respondine showed a good dea l of scatter but were genera lly hieher 

when slides or verbal approval were u s ed as stimuli compared to 

sweet s or pop-mus ic . The median and inter- quartile rc,nt,es of post­

stimulus pauses for each subject are shown in figure 76. For Subject 

10, lon~er post-stimulus pauses wei:e produced with swee ts and mus ic 

as the contingent stimuli than with slide s or verbal a pproval. 

All dimentions of lever - pressing did not appear to b e 

related t o stimulus t ype for Subject 11. Although they were well 



i 

\ 
· Post -

stimulus 

18-20 
16-18 
14-16 
12-14 
10-12 pauses 

(seconds) 

8-10 
6- 8 
4- 6 
2-·4 
0- 2 

Scheduled stimulus 

No. of sessions 

SI 

5 

Post -

stimulus 

pauses 

(seconds) 

18-20 
16-18 

Post - 14-16 
12-14 

stimulus 10-12 
·8-10 

pauses j 6_ 8 

(seconds) 4- 6 
2- 4 
0- 2 

Scheduled sti:r;ulus 

No. of sessions 

30 ➔ 
28-30 
26-28 
24-26 
22-24 
20-22 
18-20 
16-18 
14-16 
12-14 
10-12 
8-10 
6- 8 
4- 6 
2- 4 
o- 2 

289 
· Subject 10 

VA Sw M SI Sl&VA 51 

5 5 5 5 4 4 

SI 

5 

Subject II 

VA Sw SI 

5 5 5 

Subject 17 

SI 

2 

___ __.._____, _ __,,-I /t--'-1 _ _...._._J,,_ _ __._ _ __,_ _ _.. 

Scheduled stimulus 

No. of sessions 

SI 

7 

RL NT NT Bl RL Sw SI 

5 5 5 2 2 -1 3 

E,i~U'e 76 Medians and inter-quartile 
ranges of post-stimulus p2.uses 
in t,10- second categories . All 
post sti mul.us pa.uses of -thirty-
6econds er more were placed in the 
final 0a.t egory . 

SI 

3 



290 

scattered, Subject ll ' s response rate::; did aot reach the 

extremely hie;h rates sometimes produc e d. '.,y Subject 10. 

Subject 17 never obtained every av uilable stimulus del ivery . 

Lovt rates of respt,nding were produc ed with all stimuli , but 

extrt:raely low response rates were obtained in the initia l s lide and 

red- light conditions . A relatively large increase in response 

rate was :rn.·(Jduced \·,hen neck- tickli ng was w:;ed as the sti mulus ,\hich 

dropped sli£,l1tly by the second block of neck- tickling session s . 

The re.te then rel!!ained at r ous hly the s ame va lue for all stimulus 

c Langes , droppi ng s l ightly in tr:e extinction session s . An increase 

in the fre c;_uency of res pontl.in:., during stimulus : ir esentation ( or 

in t he f i ve- seconds i mmediately a f t er swee t deli very) accom;anied 

the r e l atively hi6 her response r a tes . 

Post- stimulus pauses for Sub j ec t 17 were c onsiderably scattered 

2nd varjed little betwe.,n stimulus types . E0v:ever, the n,edian post-

s timulus :::,2use with the red-li[;ht alone as sti mulus \1e re much 

sliort er after the re- lic,ht had been paired vii.th neck- tickling 

than in the first block ofred-liJit sessions . 

The total durations ar.d. frequencies of occurrence of 

alternative behaviours i n inter-stimulus intervals are shov.n in 

fieu,res 77 , 78 , 80 , e1 and 82 , Fieure 79 shows the actual 

frequency of bouts of AB
7 

for Subject 10 . },'or t his subject, the 

durations and fre,1uencie s of all three alt ernative behavi ours 

were relatively l oVI' corn : a red with alternative behaviours f or other 
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subjects , and seemed unrelated i n duration and. f requency t o 

changes in stimulus type . 'f lJe onl y exc eption wa s AB
3 

wliich 

occurred with a slightly hi[her dur ation in the dide- and­

verbal c:pproval condit i on . Bot h durations and frequ encies of 

a l t ern ative behaviours for Su1,ject 1 1 r:ere scattereo. and there 

were no relationships 1;. ith stimulus t ype . 

Subject 17 proJ.uced sli6 ht ly hit,;her freq_uer:cies of ABJ 

in the n eck-tickline, and r e d li ;:;ht sessicns relative to other 

s t imuli. AB6 for subject 17 was. unusual. Durations r~nd fre c.,uencies 

were hit.:;her in the slide ar,d extinction conditions than when 

sweets were usec.l . ':Ioweve:::- , t he u.urations of A:P
6 

showed 

consi derable cli screpancie s between the first blocks of red­

lii:;ht anci. neck-t ickling sessions and the J.ater Llocks of such 

s e ssion s . 

F i£,ures 83 , 84 , 85 , 86 , 87 , and 38 show t h e dur ations and 

f r etluencies of 1)outs occurrin:::; and st.art t ime s of a lternative 

behaviours i n type X and type Y periods for tl 1e di.fferent 

scheuuled stimuli co ,1ditions . For Sub~ect 10 , both .AB 
3 

and .AB
6 

were 6enerally higher in frequency and c.uration in the type X 

periods and for Sut.ject _n , both .AB
3 

and ABg were cenerally 

hie her in frequency and ,:uration in type Y periods . 

The t emporal loci of these a lterna.tive behaviours relative 

to stimulus presentations was not r e lated to changes in stimulus 
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type. The frequenci es and durations of 'both a lternative 

behavi ours for Sub~ect 17 varied between sessions usinc the s 2.me 

stimulus, but were rout;l1ly equivalent in both typa X and type Y 

periods . 

'l'he distributions of mean bout lengths of AB8 for Subject 

11 are sl ·own in fi gure C9 . Both the mode and medi an ( shaded 

cate8ory on t he histoGrillll) bout length of .AD8 fell in the first 

five seccnds cah?gory with all types of stimulation . 

Figure 90 shows the frequency of occur rence of J\B
3 

and 

AB6 in successive inter - stimulus intervals for Subjl~ct 10 through 

the four sessions in which both slides and verbal approva l were 

used as stimuli (every fifth stimulus was verb2l a pproval) and 

through the four sessions immediate1;',' before, and four sessions 

immediately after , in which slides alone were u sed as stimuli. .As 

four sess ions ·.vere used in each block , the maximum frequency of 

occurrence in each inter-stimulus interv~l was four . Occurronces 

of AB6 did not alter significantly when verbal ap;,roval :::.'eplaced 

a slide _exposure on every fifth stimu' .u s delivery. However , ABJ 

was re lated to the Ghange of stimulus, there being a higher fre<:~uency 

of occurrences of .A:B 3 in the inter- stimulus intervals which 

followed verbal approva°l. 

Discussi on 

. An i nteresti~ comparison of response rates and frequency 

of stimulation i s rode between the slide and red-li5ht sessions 
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before and after neck-tickling ~1ad been used as the schec1.uled 

stimulus. In the case of the red-light it coulu. be argued that 

the pairine \'ii th neck- tickling could have been related to the 

i ncreased " r einforciric efficacy" , uut not for slide presentations 

v.h i ch were never paired with n eck-ticli.:ling. Skinner (1957) has 

suggested that;-

' A step in the d.irection of destroyine the 1·elationship 
with a particular state of deprivat ion is taken by r einforcin!:£ 
a sinc;le form of res1)onse in w2.ys appropriate to many J.ifferent 
s tates . If we have reinforced a selected response with food 
when the orgcnisrr. is hungry , we uay ctlso reinforce it with 
water when t l.e ort:,ani s;n is t hirs ty . 'Ne may then increase the 
strength of the response by depri , · in5 the organism of either 
food or water . This process could be c ·ontinued unt il we had 
exhausted all reinf orcers associated with forns or modes of 
deprivati on or with r elease from all sorts of a ve rsive 
conditions. The respcnse woulcl then exist in some s t rength 
except when t he organism was compl e t ely satiated and free of 
aversive stimulation ' (Skinner , 1957 , p . 53). 

In the prese nt experiment , the rate of lever - pres~ing for 

s lides and r ed-light increased after other sti muli had been made 

contingent on fixed-ratio lever pressi ne for Subject 17, and even 

the rate of lever-pres::i n6 in extincti on conditions was hi2,her than 

in the initial s licie and re-liGht s e ssions.Such a findine would be 

expected from Skinner's (1957) sug6estion. 

On the whole neither lever-press ine nor alternati ve 

behaviours were related to stimulus c b;mees for Subject 10 and 11 . 

Furthermore , the t empor a l ·1oci of alterna tive behaviours were 

unaltered by stimulus chan Ges but differed complete ly between the 

t wo subjects: Perhaps the only exc eption was AB
3 

for Subj ect 10 

which sliehtl y more frequent l y i n the verba l approval and s lides 

plus verbal approv~l sess ions . 
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Of particular inter e s t w::-. s the r e latio·nship of occurr ence s 

of AJ3 ) for Sub ject 10 with the t ype of stimulu& when both slid.e s 

and v erbal approva l we r e used . This condition ma inta i ned i1i gh 

me an response r a tes relat ive t c othe r c onditions and controlle d 

the points of occurr ence of AB
3

• Cle a r ly t he type of stimulus 

delivered h~d a t l east t wo func t i ona l relationships with beh avi ours 

in the b ehaviour stream. 
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CHAPTER 14 

0HANGES IN AMOUN'f OF EFFC~T REQU IRED ON 

THE I'l'.ANIPULAHDUM 

Introduction 

Notterman and Mintz (1965) r eported that, with rats, there 

was a positive relation between effort expended for l ever-presses 

and ratio length when the required response effort criterion was 

low, but not when is was high. 

Schroeder (1972) examined the rate of tool usages, and units 

of work proc.uced per minut e , with a r etarded adult when tokens 

were delivered for unscrewing nuts from studs. Tokens were 

delivered according to various fixed-ratio values, and the nuts 

were tightened prior to the experiment such that a preset 

degree of torque was required to unscrew t hem. It was found that 
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for a response with a low force criterion, an increase in 

fixed-ratio req_uirement was correlated with an increase in 

response rate. With a hich force criterion, however, an j_ncrease 

in the ratio req_uirement produced a decrease in r esponse rate. 

Response rates were gene~ally lower at a hi3her force criterion. 

The present experiment examined t he effects of manipulating 

the amount of effort required on the manipulandurn, on both lever­

pressin.3 and al ternative behaviours, for t wo retarded children on 

fixed-interval schedules of stimulation. 

Subjects 

Subjects 25 and 26 served in this experiment. Both were 

experimentally naive apart from two traini:ig sessions, at the 

start of t·he experiment. 

Apparatus and Procedure 

Subject 25 sat at the console and was presented with f i ve­

second slide exposures on a fixed-interval 10-seconds schedule 

for lever-pressing, Two response-effort criteria on t he lever were 

examined, 1. 25 U and 2. 5N according to an ABA experimental desic:'}l 

For Subject 26, the alt ernative manipula.~dum and procedure 

dexcribed in Chapter 9 were employed. Three seconds of eye-~ont~ct 

from t he experimenter was used as the stimulus on a fixed-interval 

20-seconds schedule. Initially, the maniuplandum was uncovered, 
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and required a force of 0.5N to operate it. However , after six 

sessions at t his val ue , the subject broke the lever at the start 

of a seventh session, whi ch was immediately terminated. The 

mani pulandum wets repaired and covered with hesian to prevent 

Subject 26 from breakine it again, and the !'orce requirement was 

increased t o 1.25N. 

Results 

The frequency of stimuli obtained and vari ous aspects of 

lever- pressine are shown in figure 91 for Subject 25 . Response 

rates varied considerably at both force criteria, but the mean 

r esponse rate was slightly hi3her , and the r ange greater , at the 

l ower force requirement. The frequency of stimuli obtained also 

varied co~siderably at both force criteria but had a higher mean 

at the hieher force criteria. That is , it was often the case t!'lat 

more responding occurred with the lower force criterion , but less 

stimuli were obtained t han in the higher force criterion sessi ons . 

The graphs for over-runs of responding and frequency of responding 

during sti mulus presentations show that a hi gher freq_uency of each 

generally occurred at the lower force criterion. The f requencies 

of pauses greater than t en- seconds was not related to force 

criter i a . 

Durations and frequencies of AE
3 

i n inter- stimulus intervals 

for Subject 25 are shown in figure 92 , both of which , although 

considerabl y scatt ered, increased with the number of sessi ons 
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of stinuli obt'3.i n e ci pe r c .:p:i:•ortunity f er 
Subject 25. 
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rather t han show a relationship with the force criteria • .Also 

shovm in figure 92 are the durati ons and frequencies of bouts 

occurring of .AB
3 

in type X and type Y periods. Co11siderable 

scatter in all dimensions of AB
3 

in type X and type Y periods 

was shown, but the mean duration was slightly higher in type Y 

periods at the higher force criterion, and sliehtly higher in 

type X periods at the lower force criterion. The mean frequency 

of bouts oci,curring of AB
3 

was always slightly higher in type X 

periods and the difference of mean £requencies in type X and 

type Y periods increased with the number of sessions. 

Compari-sions of all aspects of behaviour for Subject 26 a t 

the two force criteria are shown in figures 93 and 94 . Response 

rates, frequencies of stimuli obtained, and frequencies of 

oiver-runs of r esponding and responses during stimulus presentations 

were all higher a t the lower force criterion. However , t he 

duration and frequency of AB
3 

in inter-stimulus intervals were 

generally higher at the hiGher force criterion. The distribution 

of AB3 duration t hrough the sessions produced a flat histogram at 

both response criteria, a:id the mode and median bout length of 

AB
3 

fell in t he first five second category at both response criteria. 

Discussion 

A comparis~n of lever-press ine and alternative behaviour 

(AB3) f or Subject 25 suggests that certain aspects of lever­

pressing were related to the changes in f orce criteria , but 

AB3 changed with the number of sessi ons r ather t han with the 
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manipulated variable. That is, the t wo behaviours were a function 

of different variables. 

For Subject 26, however, both l ever- pressing and AB
3 

changed with the manipulated force criteria, but as a reversal 

design was impossible a post hoc ergo propter hoc conclusion 

cannot be claimed. Nevertheless, the changes in both behaviours 

were quite marked, particularly when compared with the relative 

insensit ivy of lever-pressing to changes in schedule of stimulation 

found in Chapter 9. 

The hi gher response rates at lower response force criteria 

shown by both subjects concurs with previous studies with both 

retardates and animals. 
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CI-IAPrER 15 

CHANGZS Il'T STilrWLUS Dtnt~T.1.Qli 

Introduction 

Stadden (1970) examined the key-pecking of pigeons on a 

fixed-int~rval schedule when the duration of food presentation was 
• 

varied . Post-stimulus pauses were found to be directly related 

to the duration of food presentation. "Running" rates (the 

response rate between the termination of a post-stimulus 

pause and the next stimulus presentati on) were indirectly 

related to the duration of food presentation initiating each 

fixed-interval. 

Jensen and Fallon (1973) examined the lever-pressing of 

rats on multiple fixed-interval f1xed-interval schedule s of 

water presentation. The duration of licking time was held constant 

in one fixed-interval component but maniuplated in the other 

component. They found t hat the response rate in the maniuplated 
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component was a monotonic function of stimulus duration in that 

component. 

The present ecperiment examined the effect s of manipulating 

the duration of stimulation with a retardate on a fixed-interval 

schedule. 

Subject 

Subject 17 served in this experiment which intervened in 

the experiment reported i n Chapter 13. 

Apparatus and Procedure 

The type of stimulus , neck-tickling, and the schedule of 

stimulation , fixed-interva l 10- seconds, were kept constant 

throuehout this experi ment . The variable that was manipulated 

was the duration of neck-tickling. Three dura tions were used; 

one-five- and ten-seconds. Fi6ure 95 i ndicates the sequence of 
J I 

durations employed. The general pr:ocedure for usi ns neck- tickling 

as a stimulus, described i n Chapter 13, was used. 

Result s 

Various aspects of lever-pressing are shown in figure 95. 

Mean r esponse rate decre·asad with number of sessions , and was 

not related to stimulus duration. Similarly, the frequency of 

stimuli obt ained decreased from the first to the second block 

of sessi ons at five-seconds duration . Pauses great er than ten 
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seconds and over-runs of responding were not related to stimulus 

duration nor did they change with the number of sessions . Post­

stimulus pE,.,uses (see figure 96) increased with the number of 

sessions. 

Total durations and frequencies of occurrence of alternative 

behaviours in inter-stimul us intervals are shown in figure 98. 

The durations and f requencies of bouts occurring and start times 

in type X and type Y :periods for AB
3 

and AB6 are shown in f igures 

99 and 100, respectively. Total durat ions and frequencies of 

occurrence of AB
3 

in inter-stimulus i ntervals ransed considerably 

and were not rel ated to stimulus duration. The durations and 

frequencies shown in f i~e 99 were scattered but the means were 

s lightly higher in type X periods at one- and five-seconds 

stimulus durations. At ten-seconds durati on, however , the mean 

duration and frequencies of AB
3 

were higher in the t ype Y peri ods , 

particularly the frequency of start times . 

AB6 showed unusual results. Comparison of the first and 

second blocks of five-second duration sessi ons shows that a l l 

durations and frequenc.:i. es were hie:;her in the first block. 

Durations - and frequencies were higher at ten- seconds stimulus 

duration t han at one-second. Hence , it appeared that both 

stimulus durat ion and the number of previous sessions were 

i nvolved in determining the AB
6 

outcome . 
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Mean bout lengths of AB6 are shown in figure 97. The mode 

bout length was in the first five-seconds cateeory at all stimulus 

durations. The median bout length was in the first five seconds 

at one-and five-seconds stimulus duration, but shifted to the 

five-to ten-seconds category when t he stimulus duration was 

extended to ten-seconds. 

Discussion 

The three well defined behaviours examined in t his experiment 

lever-pressing , ABJ and Al\ showed different functional relation­

ships with the experimental variable. Lever- pressing was unrelated 

to stimulus duration but decreased with the number of sessions, 

the temporal loci of AB
3 

was related to stimulus duration , and 

the durations and freq_uencies of .AB
6 

were related to both the 

number of sessions and the stimulus duration. Eout lengths of 

AB6 were related to stimulus duration. 

The absence of a functional relationship between response 

rate and duration of stimulation in this experiment may have been 

due to the· fact that a r e latively short fixed-interval ( ten­

seconds) was used. Schroeder (1972) examined another p~rameter 

of stimulus magnitude , amount, in an experiment in which the 

number of tokens delivered to a retarded subject for soldering 

wires to lugs on a fixed-interval schedule was manipulated . 

An inverse relationship between amount of tokens and work rate 

was found. However, the fixed-interva l va l ue used was fixed-
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interval 10-minutes. Considerable differences in schedule 

parameter, stimulus and response exist between the two studies. 
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A DIFFEREHTL\ L RElllFORC~.,.C.:NT OF LOW RA'.PES 

STUDY 
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CHAPI1ER 16 

STUDY 

Introduction 

Differential reinforcement of low rate studies with both 

normal children (Stoddard, 1962) and normal adults (e . g. 

Holland , 1958 ; Lane, 1960) have revealed bimodal interresponse 

time distribut i ons resembling t hose of animals (Anger, 1956) . 

Stodrlard (1962) reported that older children were "more precise 

in timing their r esponses'.' producine much less variable 

interresponse-time distributions than younger children and 

animals . 
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Most reports of human· subjects' performance on differential 

reinforcement of low rate schedules include some reference to 

"collateral" behaviour. For example , Kane (cited in Spradlin and 
. . 

Girardeau, 1966) studied the behaviour of two moderately retarded 

girls on differential reinforcement of low rate schedules of 

token deliveries for manipulandum pulling , and r eported that 

the subjects walked to the opposite side of the room, t apped on 

the wall and then walked back to the manipulandum. However , such 

reports do not provide objective records of the alternative behaviours 

under other schedules of stimulation for comparison. 

The present study examined the development of performance 

of a retarded subject on a differential reinforcement of low 

rate schedule. Both lever-pressing and alternative behaviours 

were investigated. Performance under the differential reinforcement 

of low rate condition was compared with fixed-interval and extinction 

conditions. 

Subject 

Subject 24 served in this experiment. She was experimentally 

naive at the start of the experiment and was not given any training 

sessions. 

Auuaratus and Procedure 

Five-seconds of slides and pop- music delivered simultaneousl y 

were used as the stimulus . A differ<;ntial reinforcement of low rate 
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10-seconds schedule was in effect from the start of the experiment . 

No instructions or physical prompts were given, the subject was 

placed in front of the consol and l eft.All sessions were of 

t wenty- minutes duration. 

Thirty differential reinforceinent of lov1 rate 10-seconds 

sessions we-r:e followed by five fixed-interval 10-seconds 

sessions, followed by Pive more differentia l reinforcement of 

low rate 10-seconds ses s ions. This was fo l lowed by four 

extinction sessions, and then finally five differentia l 

r einforcement of low rate 10-seconds sessions . Alternative 

behavioui·s were not recorded for the first twenty sessions. 

Results 

Response rate s , post-stimulus pauses and the number of 

stimuli delivered in each condition are shO\m in fieure 101. 

The initia l thirty differential r einforcement of low rate 10-

seconds sessions have been grouped into six blocks of five­

sessions to enable an examination of performance development . 

There was a slight decrease in response rate, and slight increases 

in post-stimulus paus es and number of stimuli obta ined across 

the first four blocks of differential reinforcement of low rate 

sessions . Comparisions of the tlu:ee conditions reveals th2,t 

response r a t es were about- equal in the fixed-interval 10-seconds 

and differential reinforcement of low rate 10-seconds conditions , 

but relatively lower i n extinction. Considerably more stimuli 

were obtained in the fixed-interva l sessions that in the 

differential r einforcement of low rate sessions . 
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Figures 102 and 103 compare the relative frequencies 

and conditional probabilities of interresponse-tirnes in each 

block of sessions. Figures 104, 105, 106 , and 107 show the 

dwelling times in each interresponse-time category in each 

condition. Each of these distributions shows how the temporal 

discrimination was gradually acquired over the initial thirty 

differential reinf orcement of low rate 10-seconds sessions. By 

the sixth block of differential reinforcemen~ of low rate sessions 

the modal dwelling time fell in the ten-to twelve-seconds 

interresponse-tirne category 

Although mean response rates in the fixed-interval block 

of sessions were rou3hly equivalent to the block of differential 

reinforcement of low rate sessions which immediately preceded 

figure 105 and 106 show that the modal dwelling-time shifted to 

a lower interresponse-time category in fixed-interval. In 

extinction there were no definite modes in all three di stributions. 

The final block of differential reinforcement of low rate 10-

seconds sessions produced a node in the ten-to twelve- seconds 

interresponse-time category in all three distributions. 

Total durations and frequencies of occurrence in inter­

stimulus intervals of AB6 and AB
13 

are shown in figures 108 

and 109, respectively. The highest durations of both alternative 

behaviours occurred in the extinction sessions. The frequency of 

occurrence of .AJ36 in inter-stimulus intervals was low in the 
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di fferential r einforcement of low rate sess i ons , but was al most 

zer o i n fixed-int erval sessions . The duration of AB
13 

was slightly 

lower in di fferentia l reinforcement of low rate sessi ons t han in 

fixed-interval sess i ons , but the frequency of occurrence i n 

i nter- stimulus intervals vras roughly equivalent in the two 

condi t i ons . 

Fieure 110 shows the frequencies of occurrence of bouts 

occurring of AB6 and AB
13 

in type X and type Y periods . In both 

fixed-interval and differentia l rei nforcement of l ow rate sessions 

AB6 had a s l i ghtl y higher frequency of occurrence in type Y 

periods end AB
13 

had a sliehtly hi 13her frequency of occurrence 

i n type X periods . 

Dist ributions of mean bout lengths of AB13 are shown in 

figure 111. The median bout lengths have been shaded in each 

condition . In the cifferentia l reinfo~cement of low rat es 

sessi ons , the medi an bout leneths always f ell in the five- to 

ten- s econd cat egory. This shifted t o the first five- second 

cat egory in the f i xed- interval sessions , and to the fifteen-

to t wenty- second ca t egory in the extinction sess i ons . A much 

flatter distribut i on of bout l engths was obtained in extinct ion . 

A comparison of t he first and final blocks of differe~tial r ein­

forcer:ient of low rate sessions in figure 111 reveals tht!t 

a l though the median bout leneth of AB13 . d lt d r emaine una ere , 

t he modal bout length moved from the first to the second five-
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second categor-J . 

Discussion 

Al l three distributions of i nterresponse times revealed the 

gradua.l develop1r.ent of a tem:pcral discrimination ( 7eiss , 1970) 

under the differential r einforcement of low rate schedule. 

The differences in the patternine of l ever-press responses under . 

the three conditions were similar to that :produced by ani mals 

under similar conditions (Ferster and Skinner , 1957). Unlike 

animal studies , however, the overall rat·e of responding did not 

increase when the schedule was switched to fixed-interval. 

A similarity can be seen between the interresponse- time 

di stributions and the distributi ons of tout lengt hs of AB13• 

Total durations of AB13 were hi gher in both extinction and 

f ixed-interval sessions tha....-1 in differ ential reinforcement of 

low rate sessions , but the bout length distributions were 

different. Fixed-interval sessions had many short bouts of AB13 
and extinction sessions :produced f ewer , but longer , bout lengths . 

It appeared that the schedules of stimulation were r elated to the 

reduction of total du:r.ation and to c::ar.ges in the temporal 

distributions of AB13• 

The duration of AB
6 

was also reduced by the introduction 

of schedules of stimulation. With AB6 however, l ov,er durat i ons 

and fr ~quencies were found in the fixed-interval sessi ons 



r elative to the differential reinfor cement of low rate sessions , 

i ncontrast to AB13° The two alternative behaviours also showed 

di f f erences in temporal loci relative to stimul us deliveries . 



348 

CHAPI1ER 17 

EFFECTS OF ACCESS TO A CONCUR® NT AC'fIVITY 
ON FI XE'D- RA'I'IO PZRFOffi,L:iN CE 



349 

CHAPl'ER 17 

EJ?FEBTS OF ACCESS TO A CONCURRI;;:rT ACTIVITY 
ON FIX.C:D- RAI'IO 1-'~R..".;'()Rl.!.t\HCE. 

Introducti on 

A variable that has been shown to interast with schedul e 

· of stimulation to determine the pattern of responding in humans 

i s that of concurrent tasks tha t the subject may, or must,perform 

(Latie s and Wei ss , 1962 , 1963 ; Sanders~ 1969 ; Frazier and Bitetto , 

1969; Poppen, 1972 ; Gonzalez and Waller, 1974). Lati es and Weiss 

(1963) obta ined longer post-stimulus pauses and some changes in 

rates of responding when they r equired t heir subject s to perform 

a subtraction t ask while button- pushing under fixed-interval 

schedules . Similarly , Gon~alez and Waller (1974) yeported loneer 

post-stimulus pauses when free access to reading material was 

introduced in a situation where handwri ting pr oduced counts on a 

counter f or monetary exchange under a fixed-interval schedule. 

However, readi~ materia l had no effect on performance i.mder a 



I 

350 

fixed-ratio schedule for the same subject. 

Some an imal studies have report ed. that changes i n availability 

of alternative activi ties can produce changes in responding under 

schedules of stimula.tion ( e . g . l a ties et aJ. , 1963). St ad don and 

Ayres (1976) have shown t hat chanees in the availability of 

alt erna t ive activities f or rats under a fixed-time 30-seconds 

food presentation schedule produced changes in the overall 

frequenci es and t emporal loci of other alternative behaviours. 

Thir, experiment investie;ated the effects on lever- pressi ng 

and on a1ternative behaviour of providing continuous free access 

to another alternative activity with a retarded subject on a 

fixed-ratio schedule . 

Subject 

Subject 11 served in t his experiment which i mmediately 

followed that report ed in Chapter 13. 

Apparatus and Procedure 

The schedule of stimulation used throughout t his experiment 

was fixed-ratio 20 of five-second slide presentations . After t he 

fir st five sessi ons a bov/1 of sweets was made freely available 

f or five sessions. This was followed by a f urther f ive sessions 

with no sweets avai l able . 
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Results 

Response rates, post-stimulus pauses frequencies of pauses 

greater than ten seconds are shown in figure 112. These were 

related to the availability of sweets, there being higher 

response r ates, shorter post-stimulus :pauses and lower frequencie s 

of long pauses when access to sweets was not available. The 

duration and frequency of occurrence of AB
7 

in inter-stimulus 

interv~.ls when sweets were available is shown in figure 113. 

Figure 114 shows the total durations and frequencies of 

occurrence of AB
3 

in inter-stimulus intervals, and the durations 

and f requenc_ies of bouts occurring of AE
3 

in type X and type 

Y periods. These figures wer e well scattered in each condition 

but showed a reduction in total duration and frequency of 

occurrence in inter-stimulus intervals when access to sweets was 

available. However, the temporal loci of AB with respect to slide 
3 

presentations were unaltered by the availability of sweets . 

Discussion 

Introduction of the availability of a concurrent activity, 

eating sweets , reduced the r ate of l ever-press ing and produced 

longer post- stimulus pauses. This contrasts with the finding 

of Gonzalez and i'/aller (1974) t hat access to a concurrent 

activity, r eading , had no effect on fixed-ratio performance ._ 

However , considerabl e di fferences bet ween subjects , responses 

and stimuli exist between the two studieR. 
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AB
9 

not only reduced lever-pressing but also AB
3

. The 

availability of an alternative activity produced behaviour 

(AB
9
) which competed with both of the other two well defined 

behaviours, lever-pressing and AB. However , considering that 
3 

l arge proportions of sessions with sweets available were devoted 

to emitting AB9, the reducti ons of response rate and AB
3 

duration were relatively small . I t appears that , as Stadden and 

Ayres (1976) r eyorted with rats, chane;es in other behaviours were 

not simply related to the duration of AB . The availabilit y of 
9 

sweets most probably produced behaviour (AB
9
) t hat not only 

competed with the two well defined other behaviours (lever­

pressing and AJ33 ) but also with other behaviours that were 

not well defined. That i s ,AB9 also competed with the neither 

behavi ou.~ (NB) c l a ss in Goldiamond's (1975) terminoloey . 
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CHAPI'ER 18 

GENER.A L DISCUSSIOH MID CONCLUDING COiiI.r::NTS 

A brief summary of the experiment al findin3s is presented 

in Table 7. Despite considerable variability within and between 

subjects and conditions, the findings were orderly. For every 

subject the experiments uncovered many functional r elation'ehips 

between elements of the behavioux stream. In particular , it was 

sometimes found to be the case tha t althoueh the t arget behaviour/ 

descriptive operant showed little or no change when an independent 

variable we, s mani pulated, it did not necessarily mean that the 

variabl e had no effect on behaviour. 

Two features of perfor mance were s imilar in all experiments. 

These were the frequency of over-runs of responding and the 

frequency of r esponses durine stimul us present at ions. It appeared 

that these aspects of responding were in fact trc:.nsitory and 



TABLE 7: Summary of Results 

Subject 

Lever­
pressing 

Alterna­
tive 
behaviourt, 

1 
. 

Response rates were lower in extinction 
relative to FT - 20't conditions 

AB1 - Unrelated to experimental condit5.ons 

Higher durations in type Y periods 

AB
2 

- Durations in Fl1 - 201
• were higher 

than in extinction. Hi gher durations in 
type Y periods . Bout leneths unrelated 
to experimental conditions. 

3 

Response rate increased with fixed-ratio 
value up to FR60 and then a decrease up to 
FRlOO. Initial rates not recovered when 
FR20 reintroduced. Post- stimulus pauses 
increased with fixed-ratio value. 

AB3 Unrelated to schedule parameters. 

Higher durations and frequencies in type Y 
periods 

--- - -------- ----~ 
AB - Duration decreased s l ightly as fixed-
r aiio was increased and increased slightly 
when FR20 was reintroduced . Higher 
frequencies and durations in t~•pe Y period~. 
Median bout-lengths increased from first tc 
second five-second category at FRlOO. 

w 
~ 
00 



Sub ject 

Lever­
pressing 

TABLE 7. 

5 

Lower response rates i n fixed- time rel ative 
to f i xed- interval and extinction conditions . 
Steady decre~se i n response r a te and 
increase in post- stimulus pauses with 
increases in fixed- ratio va lue 

Alter nat ive/ AB- - Unrelated to fixed- ratio val ue. 
Behaviours Reiatively higher durations and frequenci es 

i n f i xed- time than fixed- interval and 
extinction conditions . D.1r ations were 
longer in type X periods i n FI - 20" and 
loneer in type Y peri ods in FT - 2011

• Bout 
l engths were unrelated to exper iment a l 
condit i ons . 

- - - - -

AB~ - Dur ation and frequencies increased 
with FR va l ue . Hi gher f requencies and 
durations in FT t hen FI and extinction 
condition . Longer dU2"ations in type X 
periods . Bout lengths unrelated to 
experimental conditions. 

10 

Response r ate varied mor e between sessions 
using the same stimulus than between 
stimulus conditions . Lowest rates were 
obtained in extinction and consistently 
hi gh rates produced when sl ides and verbal 
approval were used in the s zE-e sessi on . 
Longer post- stimulus pauses prcduced with 
sweets and music than with slides or 
verbal approval . 

AB~ - Low durations and f reQUencies in all 
se~sions but predominantly emitted in 
t ype X per iods . Slightly hieher duration I 
i n the slide- and- ver bal approva l condition. 
This behavi our was r elated to t he change 
of stimulus in t he l atter sessi ons . 

AB6 - Unrelated to stimulus type but 
occurred predominantly in type X peri ods 

AB7 - Unrelated to stimulus type 

,..._ ________ ..._ ________________________________ ...... _______________________________ _ 

w 
U"l 
~;, 



TABLE 7 

Subject 

Lever­
pressing 

Alternative 
Behaviours 

11 

Response rates were unrelated to stimulus 
type, nor were they related to the 
schedule of stimulation when FI, FT and 
extinction were compared. 

12 

Response rates were variable and unrelated 
to schedule of stimulation nor were they 
related to changes of FI value. Post­
stimulus pauses did not reveal a 
relationship with FI value 

AB3 Frequency and durations were unrelated1 AB6 - occurred only in fixed-time and 
to stimulus type and schedule of stimulati n. extinction sessions and never in FI. 
The behaviour was equally distributed Highest frequencies when no lever present. 
b'etween type X and type Y periods. Hedian 
bout- length increased with number of 
sessions. 

AB8 - Unrelated to stimulus type but 
generally hieher in frequency and duration 
in type Y periods. Bout l engths were also 
unrelated to stimulus type 

AB - Unrelated to stimulus type. 
Dutations, frequencies, and number of 
sweets eaten decreased with number of 
sessions. However, lowest fieures were 
recorded in extinction. Frequencies 
of start times were higher in type X 
periods 

AB10 - Unrelated to schedule of j 
stimulation (FI, Fr, and extinction) but 
hiehest durations were recorded in FI -10" 
relative to other FI values . Equally 
scattered in type X and type Y periods. 

AB 1 - never occurred in extinction but 
otterwise was unrelated to schedule of 
stimulation. Occurred almost entirely 
in type X periods and all bouts were of 
less t han five seconds durat ion. 

/ :~ 

w 
en 
0 



TABLE 7 

Subject 

Lever­
pressing 

Alternative 
behaviours 

17 20 

Response r ates were variable and unrelated 
to FI vnlue, but post-stimulus pauses 
increased with FI. Rates were lower in 

A relatively l ar ge increase in response 
rate occurred v,hen neck-tickling was 
introduced as a stimulus. This then 
decreased s lightly with further sessions 
and was unrelated to changes in the 
duration of tickling. The r ate then 
remained at roughly the same value for 
all stimulus changes dropping slightly 
in extinction 

· Fr than in FI conditions. 

AB -Slightly higher frequencies in neck 
tidkling and red-light sessicns relative 
t o other stimuli. Total du.rations and 
frequencies unrelated to stimulus duratioq. 
However, durations and frequencies were 
slightly hiJher in type X periods a t 
one- and five-seconds stim~lus durations, 
and hi gher in type Y periods at ten-secon~s 
duration. 

A~6 - Durations and frequencies higher 
in slide and extinct i on sessions than 
when sweets used as stimulus. With neck 
tickling both the stimulus duration and 
number of sessions were involved in 
determining durations and frequencies. 
Durations showed discrepancies between 
first and second blocks of red-light 
sessions (i.e. before and after pairing 
with neck-ti~klinn 

AB~ - Higher durations in FT than extinction 
co~ditions. Durations and frequencies 
increased with FI value. Higher frequencies 
and durations in type X periods i n all 
conditions, but an increase in frequency 
and duration in type Y periods produced 
in P1' condi tions . 

AE 2- H~gher du~a~ions ~n FT.than 
exti.nction condi t1.ons w1. th highest 
durations occuring when no lever present . 
~urations increased with FI value. Higher 
durations and frequencies in type Y 
periods. 

~ 
~ ..... 



TABLE 7 

Subject 

Lever­
pressing 

Alternative 
behaviours 

24 

Response rates equal in DRL and FI 
conditions but lower i n extinctinn. Modal 
dwelling time and relative frequency was 
found in a lower IRT category in FI 
relative to DRL 

AB6 - occurred more frequently in DRL 
than FI. Highest dur ations occurred in 
extinction 

AB1 ~- Occurred more freq_uently in FI 
than DRL. Highest durat i ons occurred 
in extinction. Median bout lengths 
were l onger in DRL than FI. Bout lengths 
were longer in extinction. 

. ~ 

25 

Main response rate was slightly higher 
at a lower force r equirement. Over- runs 
and responding during stimulus presentation 
·were hie,her in frequency at t he lower force 
reqt:..irement . 

AB Durations and frequencies were 
~elated to amount of effort required 
on the lever, and increased with the number 
of sessions. 

c.,~ 
c::r.i 
f\, 



TABLE 7 

Subject 

Lever­
pressing 

.Alternative 
behavi ours 

26 

Overall r ates of responding did not vary significantly with changes in schedule 
of stimulation 

AB - Higher duration in Fl' than extinction conditions . Highest durations and 
frJquencies occurred in type Y periods. Bout lengths were unrelated to schedule 
of sti~nu.lation. In extinction t he duration decreased through successive three­
m~nute intervals in each session. In all other conditions it was equally 
distributed in duration throughout the sessicns 

AB
14 

- Unr~lated to schedule of stimulation. Occurred predominantly in type Y 
. periods . 

t 

c.-.:, 
~ 

~ 
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tended to Jecrease in frequency with the number of sessions. For 

example, Subject 3, who had produced high frequencies of over-runs 

of responding in a previous study (Woods, 1973) never over-ran 

the delivery of a stimulus in t his study. There was, however, one 

exception to this general rule. Subject 20, reported in Chapter 

10, showed a gradual increase in the frequencies of over-runs 

of respondin~ and a gradual increase in t he frequency of responses 

during stimulus presentations with the number of sessions. 

"Self-stimulatory11 behaviours have usually shown an increase 

in frequE;ncy and/or duration when extinction has r eplaced a 

schedule of .stimulation with r et arded subjects (e. g . Hollis, 

1968; Baumeister and Forehand, 1971). This was not always the 

case, however, in the present study. With subject 1 (Chapter 9) 

the duration of .AB2 (waving finger in front of face), which has 

been described as a self-stimulatory behaviour frequently observed 

with retardat es (Williams, 1975; Kaufman and Levitt, 1965) 

showed a higher frequency of occurrence when schedules of 

stimulation were in effect than in extinction. 

Severa l dimensions of behaviour that have beeo examined in 

this thesis have revealed orderliness , However, to say that all 

the orderly aspects of behaviour showed functional relationships 

with experimenta l variables r ai s es a conceptual question. What 

constitutes a functional relationship?. Functional 2.Ilalysis is 

a method of enquiry that is used in many sciences. Functional 
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relationships , r ather than causal relationshi ps , are found in 

the vocabulary of most scientific disciplines (Toulmin, 1953). 

'The terms "cause" and "effect" are no longer widely 
used in science. They have been associated with so many 
theorie s of the s t ructur e and operation of the universe 
t hat they mean more than scient ists want to say. The terms 
which replace them , hov:ever , r efer t o the same factual core 
A "cause" becomes a "chane e in an inciependent variable" and 
an "effect" a "change in a dependent variable. The old 
"cause-and-effect connection" becomes a " funct i onal relati.oni1 • 

The new terms do not sugbest how a cause causes it s effect 
they merely assert that different events tend to occur in 
a certain order' . ( Skinner, 1953 p. 23.) 

Probability of behaviour emer ged as a basic dependent 

variable early in t he development of t he experimental analysis 

of behaviotL-r (Skinner, 1931). Functi onal r elati onships are usually 

said to exist ,,1:ien predictable changes in protabili ty of 

behaviour result with changes in independent variables. Skinner 

(1966b) proposed t hat a dimension of b~haviour which is often 

used a s an :index of behavioural :g:robability i s the r ate of 

occurrence of a behavioural event. However, he (Skinner, 1966a) 

notes that r ate is no t necessarily the same as probability of 

behaviour, and it may often be the case that other dimensions of 

behaviour more accurately describe changes i n probability of 

occurrence. In the present study several dimensions of behaviour 

were exami ned;- rate, frec1uency, total duration, bout lengths, 

tempor a l l oci, etc. It was often t he case tl1at some of t hese 

dimensions remained unaltered or varied in a way that was 

unpredictable or l acking i n order. It was not predictable at the 

outset which dimensi ons would vary wi th the experiment al 
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manipulations nor r:cw they would vary. 

Table 7 contains examples of how various dimensions of the 

alternative behaviours changed with the experimental mani pulat i ons 

in ~uch a way tha t it could be \Cone luded that a functional 

relationship bet ween that di mension of the behaviour and the 

independant variabl e existed. However, besides these empirically 

demonstrated func t i onal r elationships , other orderly aspects of 

behaviour were revealed. Certain dimensions of behaviour did not 

change with changes in t _he experimental · variables, but nevertheless 

showed consist encies relative to other dimensi ons/behaviours/ 

subjects. An example of such was AE11 for Subject 12. In 

Chapter 12 , .AB11 occurred predomi nantly in the periods i mmediately 

after stimulus presentation. The t emporal loci of AB11 did not 

change with (i.e. did not show a functi ona l relationshi p with) 

the experiment al variable but, nevertheless, showed a consis t ency 

wh ich contrasts sienificantly with the temporal loci of other 

alternative behaviours that were examined under sim.ilar conditions 

(e.g. AB
14 

for Subject 20). 

Several dimensiuns of behaviour that appeared to be 

independent of experimental manipulations, wAre found to change 

in an orderly manner as further sessions were carried out. For 

example, with Subject 25 in Chapter 14 the durati ons and 

frequencies of AB
3 

in inter -stimulus interva l s were unrelated 

to amount of effort required on the l ever, but were found to 

increase with the number of sessions. It could have been the case , 
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however, that the dimension of behaviour which chaneed with the 

number of sessions was in fact a function of variables that were 

not monitor ed in the stud~' , but which also changed with fur t her 

sessions. 

The f ailure to find funct ional relationships between some 

well-defined classes of alternative behaviour and experimental 

manipulations may not necessarily mean that functional relationships 

did not exist. This could have been due to differ ences between 

descriptive and functional classes of behaviour. AB), for example, 

is an extremely broad descriptive class of behaviour . Skinner 

(1957) point~ out that there are many different functional 

class es of verbal behaviour. Hence the f ailure to f ind a 

functiona l relationship bet~een the descriptive class , AB
3

, and 

the experii:ient al variables manipulated fo:r Subject 11 in Chapter 

10 could have been due to the f act that several functional classes 

of verbal behaviour were confounded in one descriptive class. 

Many of the behaviours examined i n tbis study were not 

being emitted for the first time by subjects. Weiner (1964b, 1969a, 

1969b, 1970a) has shown that the functional relationships in the 

histC'ry of 1-iehaviours are likely to play a si5nificant part in 

deterrnining how that behav:iour will in future be related to 

elements of the behavi our stream. The suhjects us ed in this study 

broueht their behavioural histories with t hem to t he experiments. 

These histories involved not only the "reinforcement histories" of 

the descriptive oper ants and alternative behaviours t hat were 
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examined, but also hi.stories of interrelations of these behaviours 

with other alternatives in the behaviour stream (c.f. Goldiamond, 

1975). illthough data concerI'-inc the histories were 110t available, 

it is recocnised that the extent to which they entered into the 

behaviour2,l outcomes could have been considerable. 

The ,resent experiments confirm the existence of complex 

interrelations between behaviours in what is regarded by many as 

a simplified situation. In t his work temporal analyses of 

behaviours were attempted. It is likely~ however, that sequential 

analyses of the i nterrelations between the well defined classes 

of behaviour. woul d have revealed fu.rthe r complexity ( <%. f. Staddon 
1 

1972b). 

Previous studies of alternative behaviours have sub-

. classified them according to temporal loci and to their relative 

frequencies between conditions of stimulation and extinction . 

Adjunctive behaviours are usually characterised by their 

excessiveness under schedules of reinforcement relative to 

extinction conditions . This classification is simHar to Staddon's 

(1976) interim activities which are usually found to occur in the 

period i mmediately after stimulation. Stadden ( 1976) distinguishes 

a further sub-class of alternative behaviours which he calls "other 

behaviours" or ":pref erred activities" . These behaviours usually 

occur with hit)ier freq_uenci es in extinction condit i ons than when 

a schedule of stimulation i s in effect and their temporal 

loci under schedules of stimulation is usually towards the mi ddle 
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of int er- stimul us i ntervals . 

I n t he pi:esent study t here were some alternative 

behavi ours t hat could be said to be similar to adjuncti ve 

behaviours or interim acti vities . For example , AB11 for Subject 

12 never occurred in extinction and nearl y a lways occurred 

immediately after stimul us delivery. furthermore , it took 

sever al sessions before it devel oped.Si milarly , there were 

some alternative behaviours which occurred with hi ghe!.' 

frequencies i n extinction conditions than under schedules 

of sti mul ation . For exampl e , AB13 for Subject 24 was much 

hie..her in durati on in extinction than under schedules of 

s t imulation. This could be said to be a "preferred activity" 

i n Staddon ' s (1976) terminology. However , not every 

· al ter nati ve behaviour f e l l into such neat categories . Some 

alternative behaviours whi ch appear ed to be " schedul e 

rel at ed" and occurred with higher durations under schedules 

of sti mulation relat i ve to extinction , di d not occur preciomi n2r1tl y 

i n the periods i mmediately after stimulus presentation (e. g . AB2 

for Subject 1) . 

There were other -factors t hat were found to be r el ated t o 

various dimensions of alternat ive behaviours . Stimulus duration 

was rela t ed t o t ot al durat i ons, bout lengths and t empor al loci 

of AB6 for Subject 17 . The avai l ability of a manipulandum was a 
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major determinant of the ciuration and tempora l l oci of .AB
3 

for 

Subject 5. The scheJule type and parame t ers were found to be 

related to total ci.uration and bout lengths of .AB
13 

for Subject 

24, and to durations and temporal loci of AB
4 

for Subject 

5, These, and many other examples, suggest that categorisati on 

of alternative behaviour according to one or t wo di mensions 

is misleading. It was impossibl e to predict t l:e results 

for one ciimensio!'l of alternative behaviour fro1:1 examination 

of the outcomes for other dimensions. Each dimension of an 

alternative behaviour had to be ex:emined separately. Each 

dimension could or could not have a functional relationship 

with the independent variables . The form of functional 

relationships could only be determined by experiment. 

Concludi ng comments 

This study has exfJnined sorrte aspects of trans ition 

amongst elements of the behaviour stream of retardates 

under schedules of stimulation. By exanining both descriptive 

operants and well-defined alteI.native behaviours, sever al functi o~1al 

relationships wer e uncov c,red within the apparant variability. The findings 
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revealed that variability _in the behaviour of the retarded is not 

just simply t he result of different reinforcers havine different 

:!)Otencies, or different functionr, f or different peoplE. J:any int eractions 

among behavioural altern2,tives were involved, most of which were 

unpredictable and could onl;y be discovered by earr:rint:, out the 

experiments . 

I 
I 

I n doldiarnond ' s (1975) alternative sets formulation , one 

subset of be:-aviours , n either behaviour , which is defined by its 

exclusion from the well defined operant and alternative behavi.om.·s , 

was by defi nition unobserved . Nevertheless , j ust as the well-defined 

alternative ·behaviours were shown to be involved in the outcome of 

otber aspects of the behaviour stream, sorile of t he n either behaviours 

could have been involved in deternining the ou t cc1:1e of the monitored 

l)ehaviours . As a speci es we would expect the neith t: r b c,haviours to 

i nclude pri v&te events within the individual wi,ich are , at present , 

outside the r an ge of observation . Indeed , both response and stimulus 

elements of the behaviour st:::.-eam could include covert events . Al though 

this consideration does not explaj_n aspects of variability~ in the 

behaviour of the retarded, it warns against idl e postulation of 

i ndi genous causes of variability . 

On a cautious note, it could be said that some of the findings 

warn a 0ainst use of behaviour modifica tion "techniques: As 

Kachanoff et al ( 197 3) and Goldi amond ( 1975) have l)rev iously 

suggested , the inadvertent development of inappro:;,riate ( and 
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even aversive) behaviours , through the use of a unilinear system 

of intervention which f ails to consider the alternatives, is a 

poss i bility. Clearl y the applied 2-.nalysis of behaviour can only 

begin to guard against such undesirable outcomes by extending its 

framework to include as much as possible of the tot al orgcnisation 

of behaviour. 

I 

Finally, it could be said that wha t appeared as disarrayed. 
I 

variabi lity was in fact lawful com_plexity . As t!-.e complexity of 

t he behavi our stream is further investisated it becomes clear 

that the desire to discover 6eneralities must complement the 

discovery of compl ex, a11u often i diosyncratic , interre lations 

amenest elements of t te behaviour stream. 

'As experiment al control i s extended to more 
continuous and inclusive elements of behaviour , it will 
become necessary to find the orderliness within the 
increasin,:;ly apparent variability of behavi our. i'ie cannot 
as yet antit i pate wha t problems await us here , nor what 
forr,is their so lutions wi ll t ake . The only cert ::1.inty is tha.t 
it is our science' s 'business to find both those problems 
and their solutions (Schoenfeld, Cole, Lang and Mankoff, 
1973, p. 161) . 
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SOME EX.AMPLES OF "SPONTAJi!ECUS EXTINCTION" 
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APPENDIX I 

SOME ~.AMPLES OF "SPONTJ,NEOUS E'flINCTION". 

Introduction 

In Chapter 3 it was noted how operant conditioning research 

with the retarded has frequently met with the problem of finding 

stimuli which will function as effective and durable"reinforcers". 

The present study was no exception. F'or most subj ects a number of 

different stimuli and combinations of stimuli were tried as "reinforcers" 

before a suitable one was found. Once an "effective" stimulus had 

been f ound it was often the case that as further sessions were carried 

out the effectiveness would gradually decrease . This effect has also 

been reported in studies with normal children (e.g. Long , 1959) which 

have often r esorted to changing the stimulus in order to "revive" the 

performance (e.g. Long et al, 1958; Stoddard, 1962). 
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Besides a gradual waning in performance t hat is said to be 

associated with a stimulus of poor reinforcing durability, another 

form of decrease in reinforcer efficacy with r etarded subjects has 

been reported by Rice and McDaniel (1966) and Rice et al (1967). 

This is a phenonomenon they refer to as "spontaneous extinction•~ 

Their ' subjects were "vegetative" profoundly retarded subjects 

who received various f orms of stimulation for t ouching or pulling 

a suspended ring. With some subjects they r eported t hat aft€r 

many sessions of responding at a high rate, a r apid decline in 

rate t o almost zero· would occur over one or two sessions. 

All attempts to recover the high r ate through changes of schedule 

or stimulus proved to be of no avail. For example, one subject's 

response rate declined f rom a steady four-hundred responses per 

hour, which had been maintained over ninety-six sessions, to 

sit r esponses per hour, over one session. Other r eports of 

this spontaneous and irreversible effect have not appeared in 

the literature. 

Examules 

In t he present study several subjects who had to be r ejected 

showed the gradual decline in respones rate that is usually 

associated with a stimulus of poor durability. Subject 22, f or 

whom five-seconds of stimultaneous slides and pop-music produced 

the steady decline in rate shown in figure 115, was an example. 

A similar graiual decrease in effectiveness of slides plus music 

was found with Sub j ect 13. However, with her it was not a decline 
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Mean response rate in successive sessions for 
Subject 22 . All· sessions were of fift een-mi nutes 
duration. · 

- ~· -

.. - .... ... - -

Mean response r ates in succes s ive seesions and 
durations of ses s ions for Subject 13. 
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in response rate that occurred, but a gradua l decrease in the 

amount of time she spent in the experimental room before getting 

up and leaving (see figure 116) . Subject 21, who was blind, 

attended for sit sessions in which pop-music was delivered on a 

fixed-interval 10-seconds session. She produced a steady rate 

or responding in each session (see fieure 117). Following this, 

however, she refused. to enter the experimenta l room again even 

though she was tried at intervals over eighteen months and t aken 

there by six diff erent people. 

With three subjects something similar to "spontaneous e:x:tinction11 

occurred. Subjects 16 and 23 were given fi:x:9d-interval 10-seconds 

sessions of slide and music presentation. After several sessions 

the r esponse r ate suddenly declined and even though sev:'eral 

•different stimuli were tried on a continuous schedule, the rate 

was not recovered. There was a slieLt increase in rate for 

Subject 16, when slides of herself and a picture of a house she 

had painted were used but this proved not to be durable. The 

response rates for Subject 16, and 23 are shown in figures 118~ 

and 119 respectively. 

A similar "spontaneous extinction" effect was obtained with 

Subject 19 for whom slid~s were presented on a fixed-interval 

10-seconds schedule. With Subject 19, however, an alternative 

behaviour (AB8) was a lso recorded. Interestingly, wr~n the decline 

in response r ate occurred , there was a correspondir:ig increas ~-i_n 

AB8 . This data i s shovm in figure 120. 
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Mean response rate in successive sessions for 
Subject 16. Slides and music were used initially 
and lat~r sweets (sw) , slides of herself and her 
pictures (P), and verbal approval (VA) were used as 
stimuli before slides and music (Sl & M) were 
reintroduced. 

.. 

Sw~ VA---J. Sl•M----, 

Mean response rates for Subject 23. Slides and 
music were used initially and later sweets (sw) and 
verbal approval (VA) were used as stimuli before 
slides and music (S1 & M) were reintroduced. 
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The author does not contend that the gradual diminution 

of respons e rate produced by some subjects (and generally 

accredited to the gradual decrease in the maintaining function 

of . the stimulus) and "spontaneous extinction" are separate 

behavioural processes or phenomena.The only distinguishing feature 

is the rate of decline in tha response rate . It could be that 

both are a function of similar variables and differ only in 

the rate of change of stimulus function. 
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APPENDIX II 

INTER-OBSERVER RELIABILITY CHECKS 
(RAW DATA) 
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APPENDIX II 

INTER-OBSZRVER R~"'LL~BILITY CH:EX:;KS 
(RAW DATA) 

Tl.iree observers helped in the assessment of inter­

observer reliability - o1 , o2, and o3• The total durations 

and frequencies of occurrence in inter-stimulus intervals of 

alterna tive behaviours recorded by the experimenter (E) and 

the observers are shown in Table 8. 



TABLE 8 

Subject Alternative · 
Observer Total Durations 

Behaviour 
0 E 

01 50 secs 58 secs 

l, AB1 
01 54 secs 59 secs 

01 8 secs 9 secs 

02 25 secs 29 secs 

03 2 secs 2secs 

01 326 secc 335 secs 

01 399 secs 407 secs 

l AB 
2 01 7 secs 8 secs 

02 150 secs 168 secs 

0 108 secs 119 secs 3 

Number of occurrences in IS~'s 

0 E ·• 

7 7 

17 18 

3 3 

8 8 

1 1 

22 22 

13 13 

3 3 

6 6 

16 16 

w 
00 
~ 



TABLE 8 

Alternative Total Durations 
Subject Observer Behaviour 

! 0 E 
I 
I 

01 I 10 secs 11 secs I 
I 
I 

3 AB
3 

I 

01 I 58 secs 62 secs I 

I 

02 l 13 secs 14 secs 

03 90 secs 98 secs 

03 91 secs 96 secs 

01 71 secs 78 secs 

01 . 80 secs 89 secs 
3 AB

4 
01 56 secs 66 secs 

02 23 secs 24 secs 
... 

03 17 secs 19 secs 

--

R Number of occurrences in IS I's 

0 E 

8 8 

13 13 

6 6 

12 12 

4 4 

15 15 

13 13 

7 7 

4 4 

3 3 

w 
00 
U? 

/ --

~ 



TABLE 8 
& 

Subject Alternative Observer Total Durations 

Behaviour 
0 E 

• 01 _ 197 secs 202 secs 

0 154 secs 168 secs 
5 AB) 2 

02 126 secs 146 secs 

02 196 secs 229 secs 

03 404 secs 427 secs 

01 160 secs 179 sec& 

02 18 secs 19 secs 

5 Al35 03 1 sec 1 sec 
. 

03 2 secs 2 secs 

03 · 7 secs 7 secs 

R Number of occurrences in JSR I' a 

0 E - . 

14 14 

7 7 

3 3 

23 27 
·-

27 28 

11 ]] 
. -···- -

5 5 

1 1 

2 2 

4 "1 

c,.,.:) 

00 
en 



TABLE 8 

Tota l Durations 
Subject Alternative Observer 

behaviour 
0 E 

01 13 secs 14 secs 

02 10 secs 10 secs 
10 AB

3 
02 3 secs 3 secs 

02 3 secs 3 secs 

0 
3 1 sec 1 sec 

01 3 secs 3 secs 

c:; "'"'"'.!:: o, 4 secs 
10 AB

6 
o? 2 secs 2 secs 

03 7 secs 8 s ecs 

0~ 3 secs 3 secs 

R Numper of occurrences in IS I's 

0 E 

10 10 

7 7 

3 3 

4 4 

1 1 

3 3 

l 1 

1 l 

4 4 

1 1 

w 
00 
-..J 

--



TABLE 8 

Total Durations 
Subject Alternativ ~ Observer 

Behaviour 
0 E 

, 

01 101 secs 133 secs 
· 11 A:S3 

01 60 secs 79 secs 

01 49 secs 51 secs 

o? 93 secs 101 secs 

03 40 secs 41 secs 

01 91 secs 99 sec::; 

02 35 secs 41 secs 

11 AB
8 03 178 secs 159 secs 

03 151 secs 156 secs 

03 202 secs 204 secs 

Number of occurrences in ISRI's 

0 E 

22 23 

22 23 

15 15 

?t:.. ,.., .., 
I 

11 11 

17 17 

11 11 

17 18 

21 21 

20 20 

~ 

00 
00 



TABLE 8 

Subject .Alternative 
behaviour 

Observer 
Total durations 

0 E 
• 01 82 secs 88 secs 

02 100 secs 100 secs 
11 ~B9 

o __ 155 secs 11:::A ..,_ ,., ,..~ 
.J -

03 72 secs 75 secs 

0~ 42 secs 49 secs 

01 39 secs 40 secs 

12 ABlO 01 70 secs 84 secs 

02 256 secs 287 secs 

03 74 secs 81 secs 

03 139 secs 150 secs 

Number of occurrences in ISRI's 

0 R 

11 11 

10 10 

18 18 

9 9 

10 1 (l 

10 10 

12 12 

35 36 

16 16 

4 4 

~ 
00 
c.o 



TABLE 8 

Subject Alternative Observer 
behaviour 

OJ 

12 AB 02 
11 

02 

02 

03 

01 

17 AB3 
02 

02 

02 

' 03 

Total durations 

0 E 

11 secs 11 secs 

28 secs 28 secs 

23 secs 24 secs 

7 secs 7 secs 

6secs 6 secs 

15 secs 15 secs 

62 secs 68 secs 

13 secs 13 secs 

2 secs 2 secs 

9 secs 9 secs 

Number of occurrences in ISRI's 

0 E 

6 6 

15 15 

13 13 

4 4 

3 3 

9 9 

14 14 

12 12 

2 2 

6 6 

w 
co 
0 



TABLE 8 

Total durations Subject AlternativE Observer 
behaviour 

0 E 

01 9 secs 9 secs 

17 AB6 
02 0 secs 0 secs 

02 10 secs 11 secs 

02 12 secs 13 secs 

03 32 secs 39 secs 

01 203 secs 216 secs 

02 204 secs 220 secs 
20 .AB3 

02 196 secs 209 secs 

02 39 secs 44 secs 

03 117 secs 123 secs 

R Number of occurrences in IS I 1 

0 E 

2 2 

0 0 

2 2 

3 3 

13 13 

28 29 

25 2_5_ 

32 33 

6 6 

25 25 

s 

w 
co 
~ 



TABLE 8 

Subject Alternative Observer 
behaviour 

01 

02 
20 AB12 

03 

03 

03 

01 

24 AB6 
02 

03 
·-· . 

03 

' 
o1 

.J 

Total durations 

0 E 

38 secs 45 secs 

0 secs 0 secs 

17 secs 18 secs 

354 secs 385 secs 

0 secs 0 secs 

14 sec& 15 secs 

7 secs 7 secs 

10 secs 11 secs 

21 secs 28 secs 

14 secs 16 secs 

R Number of occurrences in IS I's 

0 E 

3 3 

0 0 

3 3 

24 24 

0 0 

4 4 

2 2 

4 4 

7 7 

5 5 

~ 
c.o 
l\.':) 



TABLE 8 

Subject Alt emative Observer 
behaviour 

01 

02 

24 AB13 ' 

01 

03 

03 

01 

02 

25 AB
3 02 

0 
2 

' 
03 

Total Durations 

0 E 

211 sel'.)s 223 secs 

571 secs 596 secs 

196 secs 206 secs 

351 secs 378 secs 

327 secs 389 secs 

18 sec.3 19 secs 

40 secs 44 seoe 

45 secs 46 secs 

91 secs 97 secs 

182 secs 185 secs 

R Number of occurrences i n IS I's 

0 E 

31 31 

91 94 

32 ~? 

39 40 

36 36 

6 6 

35 35 

30 30 

43 43 

41 41 

-· 

w 
c.o 
w 



TABIJ'!.j 8 

Subject Alternative Observer Total Durations 
behaviour 

0 E 

01 42 secs 45 secs 

02 40 secs 41 secs 

26 _AB3 02 133 secs 140 secs 

02 162 secs 176 secs 

03 151 secs 177 secs 

01 69 secs 81 secs 

02 54 secs 89 secs 

26 A:814 
02 72 secs 75 secs 

03 31 secs 46 secs 

03 54 secs 56 secs 

Number of occurrences in ISRI's 

0 E 

7 7 

11 11 

25 25 

29 30 

38 41 

15 18 

22 26 

25 25 

13 14 

25 25 

~ 
<:.o 
~ 

/ 
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I 
I 

Figure 121. 

Subject 1 
FI-20 secs 
Slides arid music 

Subject 5 
FR-40 
Slides 

\ \ 

Subject 12 

\ 

FI-10 secs 
Slides and musi c· 

Subject 17 
FI-10 secs 
Neck-tickle (5 secs) 



\\ 

, 
I 
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Subject 24; DRL-10 secs;" Slides and music 

~" 
. ~ S~bject 25; FI-lOsecs, Slides (1. 25N) 

Subject 26 
FI-20 secs 
Eye-contact 

Figure 122. 

Subject 3 
FR,40 
Slides and music 



\ 
39 8 

/ 

Figure 123 

Subject 10 
FR- 40 
Slides 

Suoject 11 
FR- 20 
Slides 

Subject 20 
FI - 20 secs 
Slides 



R 

I! 
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, · ; .. , : i 

Subject 5; FI-30 secs; slides 

·--·- -- --·- - - . - -- --- --- --- ----- -- -- ---- - - . ---·--- -- - - - - - -- - ---- - - - · ... --- - ------

. ' __ , 

Subject 12, FI-lOsecs ;Sliae·s ana mu.sic. 

Figu~e 124 . 
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R 

- ~- _,,,, 
C-•1'✓.Si -· _ __ • __ _ __ _ 

Subject 17, FI - 10 secs; Slides 

R 

I 

·--·----·- ----·---- - --- -·--· ·-- - -·--- -------- - -- - - - - ·----·---- -- ---- -- -·- ----·-·--

Subject 11; FT-30 secs; Slides 

Figure 125 
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