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SUMMARY 

The aim of the present study was to investigate the 

effects of reinforcing incompatible responses on the 

stereotyped behaviour of mentally-handicapped subjects 

displaying high rates of such behaviour. Although previous 

research suggests that a differential reinforcement of 

incompatible behaviour schedule (DRI) can lead to a 

reduction in stereotyped behaviour, the reasons for this 

reduction have not previously been investigated~ The present 

study undertook such an investigation using a component 

analysis of the DRI schedule. 

The present study also investigated the effects on 

non-target stereotyped behaviours of a reduction in targeted 

behaviours, and the generalisation of this reduction beyond 

the treatment condition. 

The results of this study suggest that the DRI schedule 

can function as an effective reductive schedule even when an 

appropriate incompatible behaviour is not previously present 

in the subject~s repertoire. This appears to be true both 

with stereotyped behaviour (Experiment 1) and with 

self-injurious behaviour (Experiment 2). The results also 

suggest that when a DRI schedule is used, decreases in one 

form of stereotyped behaviour do not lead to concommitant 

increases in other forms of stereotyped behaviour 

(Experiments 1, 3, 4 and 6). The component analysis of .the 

DRI schedules suggests that the reductive effects of this 

schedule are not due to high reinforcement densities 
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(Experiment 4). Where prompting is used within DRI, it 

appears that the prompting procedure itself may be 

responsible for some, but not all, of the reductive power of 

DRI (Experiments 5 and 6). The non-contingent social 

interaction between experimenter and subject in the DRI 

procedure appears to have a major effect in the reductive 

power? of DRI (Experiments 5 and 7). Spontaneous 

generalisation of treatment effects do not occur with DRI, 

even when a concurrent DRI DRO schedule is used, thus 

suggesting that generalisation may need to be specifically 

programmed following DRI (Experiment 3). 
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CHAPTER 1 

INTRODUCTION 

Anyone who has spent time with people who have accrued 

the label lIMentally-handicapped" or lIAutistic" will be 

familiar with the seemingly invariant, repetitious, motor 

behaviour often displayed by these people. The term 

lIstereotyped behaviour lf is frequently used to describe such 

behaviour (e.g. Baumeister & Forehand, 1973). 

The first attempt to scientifically study stereotyped 

behaviour dates back over 40 years to Levy 7s 1944 paper "On 

the problem of movement restraint" (Berkson, 1983). Over one . 

hundred studies have been reported since this date and in 

recent years a number of review . articles have appeared which 

summarise the available research on the prigin, maintenance 

and treatment of stereotyped behaviour <Baumeister & 

Forehand, 1973; Baumeister, 1978; 07Brien, 1981; Lewis & 

Baumeister, 1~82; Berkson, 1983; Whitman, Sciback & Reid, 

1983; LaGrow & Repp, 1984; Smith & Matson, 1985). 

Q~£~~~~g_§~~~~~~~2~Q_~~~!Y~~~~ 

Despite the amount of research available on stereotyped 

behaviour, a satisfactory definition of the term has yet to 

emerge. While it appears easy to ~~~~2~~~~ stereotyped 

behaviour in subjects displaying such behaviour, it has 

proven very difficult to define the behaviour at a 

theoretical level (Berkson, 1983). While superficially many 

of the definitions offered for stereotyped behaviour appear 

to differ only in emphasis (Lewis & Baumeister, 1982), there 

are a number of major conceptual assumptions made in most of 



the available definitions of the term. Even the choice of 

terminology used to describe stereotyped behaviour may 

reflect allegiance to a particular perspective on the origin 

or maintenance of the behaviour in question. 

The most basic assumption made when attempting to 

define stereotyped behaviour is that a number of different 

behaviours (hand-flapping, head-shaking, body-rocking etc.), 

have something in common which unites them to form a 

specific class, thus differentiating them from other 

behaviours. The common characteristic reported for these 

behaviours is their stereotypic nature. When these 

behaviours occur they tend to be performed in a mechanical, 

topographically invariant, repetitious manner. The 

assumption that stereotyped behaviour is non-functional 

(i.e. not reinforced by the environment) is often used to 

distinguish these behaviours from other reptitious behaviour 

which does not accrue the label stereotyped (e.g. smoking, 

or assembly line work). 

Many authors have defined stereotyped behaviour using 

the term IInon-functional" (e.g. Reid, Tombaugh & Heuvel, 

1981; Foxx & McMorrow, 1983). Other authors are more 

cautious stating that the environmental consequences of the 

behaviour are "not immediately apparent .. <Baumeister & 

Forehand, 1973) or "not clear" (Tierney, McGuire & Walton, 

1979). The present author has written elsewhere on the 

importance of undertaking a clear and replicable functional 

analysis bef6re making assumptions concerning the functional 

basis of any behaviour (Jones, 1983). Until such time as 

such a functional analysis has been undertaken with 

2 



stereotyped behaviour the position will remain unclear. At 

present, although it may be assumed that stereotyped 

behaviour has no environmental function, it is possible that 

an environmental function may exist but not yet be identifed 

(Berkson, 1983). 

The term most frequently used to describe such 

behaviour is "self-stimulatory" (e.g. Edelson, 1984). The 

use of this term implies that people perform these acts to 

increase stimulation for themselves. This stimulation may be 

visual, auditory, tactile, proprioceptive or kinesthetic or, 

indeed, any combination of these (Goodall & Corbett, 1982). 

The case that stereotyped behaviour functions to increase 

stimulation has been cogently argued (e.g. Dunlap, Dyer & 

Koegel, 1983; Berkson, 1967; Edelson, 1984), as has the 

alternative case that stereotyped behaviour functions to 

reduce stimulation (Coleman, Frankel, Ritvo & Freeman, 

1976). It would appear that the relationship between 

self-stimulation and stereotyped behaviour is not yet 

sufficiently understood for self-stimulation to be 

profitably used as a descriptive term. 

Another defining factor in the literature has been the 

degree of topographical variation of the stereotyped 

behaviour. Again, however, there has not been general 

agreement on the use of this term with stereotyped 

behaviours being defined either as having varying 

topographies (Reilich, Spooner & Rose, 1984) or as being 

topographically !~~~~!~~~ (La Grow & Repp, 1984; Lewis et 

al., 1984) It would thus appear that the degree of 

topographical variation is also of limited utility in 

3 



defining stereotyped behaviour. 

It is ' unlikely that a generally acceptable definition 

of stereotyped behaviour will be found until further 

research clarifies the above issues. Nevertheless, the 

adoption of a working definition is necessary to delineate 

areas for further research. 

In constructing a useful working definition of 

stereotyped behaviour, Berkson (1983) outlines a number of 

important factors. Firstly, a general lack of variability in 

response to environmental change is seen as necessary. A 

second important factor is the presence of the behaviour ~or 

a relatively long time in the subject 7 s behavioural 

repertoire (months). This emphasis that the behaviour should 

be well established would appear to be a major consideration 

in defining stereotyped behaviour but does not seem to have 

received much attention in the past. A third factor involves 

the inappropriateness of the behaviour pattern relative to 

the subject 7 s general developmental level. Finally, Berkson 

( 1983) sugges.t s that stereotyped behavi ours are both 

voluntary and repetitive and that these should be defining 

factors for the behaviour. 

Thus, Berkson (1983) defines stereotyped behaviour as: 

"Immature voluntary behaviours in the repertoire for a long 

time and out of synchrony with "normal" development, whose 

patterns tend to be unresponsive to environmental Ehange" 

(p. 240). 

This definition will be adopted as the working 

definition of stereotyped behaviour in the present study. 

In adopting this definition the qualifications concerning 

4 



5 

the hypothetical _ natur~ of the assumptions ha been 

recognised. The more complex issue of the relationship 

between stereotyped and self-injurious behaviour will be 

discussed in Chapter 4. 

Prevalence 

The frequency of occurrence of stereotyped behaviour 

has attracted considerable research attention in the last 20 

years. Early prevalence studies suggested that approximately 

60'l. of mentally-handicapped people who reside in 

institutions engage in some form of stereotyped behaviour 

<Berkson & Davenport, 1962; Kaufman & Levitt, 1965). More 

recently, Corbett (1977, 1979) has reported that stereotyped 

behaviour is seen in as many as 40'l. of mentally-handicapped 

children and in 1S'l. of mentally-handicapped adults. In the 

U.S.A. the results of a national survey of over 2,000 

mentally-handicapped residents in public and community 

residential facilities showed that 30'l. of residents in 

community hostels and 39'l. of residents in public residential 

facilities engaged in stereotyped behaviour (Hill & 

Bruininks, 1982). In terms of the amount of time spent 

engaging in these behaviours, Repp, Barton and Gottlieb 

(1983) report that stereotyped behaviours occurred 7 to 47'l. 

of the time that institutionalized persons were observed and 

13'l. of the time that community-based severely 

mentally-handicapped persons were observed (Repp, Barton & 

Gottlieb, 1983). The considerable variation seen in these 

studies may be due to the lack of consensus in the 

definition of stereotyped behaviour mentioned in the 

previous section. Despite this variation, stereotyped 
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behaviour represents one of the most frequently occurring 

inappropriate behaviours displayed by mentally-handicapped 

people (Baumeister, 1978). 

Theoretical Formulations 

·A number of theoretical formulations have been advanced 

to account for the development of stereotyped behaviour. 

Baumeister (1978) divides these into five different groups 

of . theories: psychodynamic, developmental, organic, internal 

drive (homeostatic), and environmental. While there may be a 

considerable degree of overlap between these theories, 

Baumeister (1978) distinguishes between them on the emphasis 

each places on environmental stimuli, the role of learning, 

and the developmental significance of the stereotyped 

behaviour. 

There are two distinct strands in the psychodynamic 

formulation of stereotyped behaviour. The first is that 

individuals engage in the behaviour because of disturbances 

in the development of lIego boundaries. II The stereotyped 

behaviour is .said to be performed to test the boundary 

between the ego and the surrounding environment (Hartmann, 

Kris, & Lowenstein, 1949; Greenacre, 1954). A second popular 

psychodynamic explanation is that stereotyped behaviour 

results from severe disruptions in normal mother-infant 

interactions. There is some evidence to support this 

explanation from work with both non-human primates 

(Davenport & Menzel, 1963) and non-handicapped children who 

reside in understaffed institutions with few mother 



surrogates (e.g • . Tizard, 1969). However, difficulties with 

the breadth of the constructs used (e.g. "maternal 

deprivation") and the looseness with which some central 

tenants of psychodynamic theory are defined (e.g. "ego 

boundaries") limit the usefulness of these assertions as 

explanatory constructs. Nevertheless, the difficulties in 

conducting research of this nature could be minimised and 

there may be some value in research ~rom within the 

psychoanalytic perspective (Baumeister, 1978). At the 

present time, however, the psychoanalytic approach, while 

offering some theoretically interesting and intuitively 

attractive perspectives on stereotyped behaviour, does not 

contribute a great deal towards the development of reductive 

intervention strategies. 

Several authors (e.g. Thelen, 1981; Berkson, 1983) have 

speculated that stereotyped behaviour may arise out of the 

repetitive behaviours common in non-handicapped infants. 

Many studies have confirmed the widespread presence in young 

infants of repetitive behaviours which appear 

topographically similar to some stereotyped behaviours seen 

in mentally-handicapped persons (Wolff, 1968; Zelazo & 

Kearsley, 1980). 

It has been suggested that the normal repetitive 

behaviours of infancy precede future cognitive and 

behavioural development and fade out of the behavioural 

repertoire as more functional and adaptive behaviours take 

their place (Berkson, 1967; Foxx & Azrin, 1973). Thus, the 
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reason that these behaviours tend to be found predominantly 

in severely and profoundly mentally-handicapped persons may 

be related to the limited ability of mentally-handicapped 

people to develop adaptive behaviours (07Brien, 1981). 

This explanation has also been suggested by the authors 

of a recent investigation into the relationship between 

chronological age and stereotyped behaviour (Berkson, 

McQuiston, Jacobson, Eyman & Borthwick, 1985). The findings 

were that stereotyped behaviour increases with age until at 

least the teenage years and that this effect is positively 

correlated with degree of mental handicap. Although this 

finding provides some support for the hypothesis that the 

development of stereotyped behaviour may be related to a 

diminished ability to develop alternative adaptive 

behaviours, this conclusion remains tentative. 

Unfortunately, it is hard to imagine a research strategy 

which could precisely del.ineate the relationship between 

stereotyped behaviour and the normal repetitive behaviours 

of infancy. Nevertheless, a major preventative implication 

of this hypothesis is that the shaping of adaptive 

behaviours in "at risk" populations may prevent the 

development of high-rate stereotyped behaviours. 

Many authors have suggested that stereotyped behaviour 

is a result of disturbed physiological processes (for a 

review see Baumeister, 1978). This is most usually conceived 

of as some form of brain pathology, either in structure or 

in chemistry. The evidence supporting an organic explanation 



rests on a number of assertions, some of which have received 

more experimental investigations than others. 

§te~~~!~e~~_~~~~~!~~~_~~~_!Q. There is considerable 

evidence which shows that stereotyped behaviour and IQ are 

negatively correlated (e.g. Berkson & Davenport, 1962; 

Baumeister & Forehand, 1973). Thus, stereotyped behaviour is 

most frequently seen in populations which are assumed to 

present with a high frequency of central nervous system 

(CNS) pathology (Baumeister, 1978). It is very tenuous, 

however, to use this correlation as evidence to support the 

assertion that the stereotyped behaviour results from 

assumed CNS damage. In terms of scientific evidence, this 

assertion is no more valid than the assumption that low IQ 

is caused by stereotyped behaviour, or the assumption that 

there exists a third factor which is responsible for the low 

1Q, the stereotyped behaviour and the assumed CNS damage. 

Clearly, correlational evidence of this nature is of limited 

value in determining the existence of an organic cause for 

stereotyped behaviour. 

§~~~~~~~e~~_~~~~~~~~~_~~~_~~~~~~~_~~~~~~~~~. A 

further argument used to support an organic explanation is 

the finding that stereotyped behaviour is found in a number 

of syndromes which are known to involve organic damage and 

which may include a genetic component , (O~Brien, 1981). 

Examples include the Lesch-Nyhan syndrome (Lesch & Nyhan, 

1964) and the Cornelia de Lange syndrome (Bryson, Sakati, 

Nyhan & Fish, 1971). While this finding is of interest, it 

is again of somewhat limited value as these syndromes are 

also correlated with low IQ. There are thus similar 

9 
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difficulties in i.nterpretation as were mentioned in the 

previous section. 

Brain lesions. There is considerable evidence that 

experimentally produced lesions in the brains of animals can 

cause stereotyped behaviour (Calhoun & Crosby, 1965; Deets, 

Harlow, Singh & Blomquist, 1970). There is also a suggestion 

that human midbrain lesions can lead to forms of stereotyped 

behaviour (Walsh, 1978). The implication from these findings 

is that stereotyped behaviour may be related to specific 

forms of brain damage (Baumeister, 1978). Although the 

treatment implications of these findings are limited, they 

are of considerable theoretical interest. 

Biochemical factors. A considerable amount of 

experimental research has centered around the effects on 

stereotyped behaviour of the administration of various drugs 

(for a review see Lewis & Baumeister, 1982). Overall, the 

results to date have been mixed. Some studies have shown an 

increase in stereotyped behaviour following the 

administration of particular neurotransmitters (e.g. Randrup 

& Munkvad, 1967), while other studies have failed to 

replicate these findings <cf. Singh & Millichamp, 1985). 

Similarily, some studies showed a decrease in stereotyped 

behaviour following the administration of anti-psychotic 

drugs (e.g. Hollis, 1968), while others showed no reduction 

(Davis, 1971). More recent evidence has suggested that the 

drug chlorpromazine may have a specific reductive effect on 

stereotyped behaviour (Aman, White, & Field, 1984). While 

these results are encouraging, a great deal of further 

research is required before drug administration can be used 



widely to reduce stereotyped behaviour. 

Thus, while nq formal organic theory of stereotyped 

behaviour based on neurological principles has been put 

forward, the possibility ~f an organic cause for at least 

some forms of stereotyped behaviour cannot be ruled out. 

Other than the work on biochemical factors, however, the 

treatment implications of this theoretical explanation for 

stereotyped behaviour are limited. 

11 

One of the most popular explanations of stereotyped 

behaviour is that this behaviour is a manifestation of some 

form of internal "drive" state. This proposed explanation is 

based in part on the observation that stereotyped behaviour 

is seen in children who are "bored" and "excited" but not 

between these states (Berkson, 1983). Thus, stereotyped 

behaviour is regarded as modulating "general arousal" 

(Goodall & Corbett, 1982). The relationship between 

stereotyped behaviour and arousal is conceived of as a 

U-shaped curve (Goodall & Corbett, 1982). Individuals who 

are under stimulated are thought to engage in stereotyped 

behaviour to increase their levels of arousal and 

individuals who are overstimulated are thought to engage in 

stereotyped behaviour as a form of filtering or stimulus 

reduction (Hutt & Hutt, 1965). In addition to arousal, a 

number of other internal drive states have been hypothesised 

to account for stereotyped behaviour. These include: 

"frustration" (Baumeister & Forehand, 1973), .. tension" 

(Lourie, 1959), and "movement drive" (Kulka, Fry & 



Goldstein, 1960)~ 

There are a number of difficulties with this type of 

account. Firstly, it is irrefutable. It is difficult to 

either prove or disprove this theory on the basis of 

available research methods. Secondly, the value of an 

internal drive construct (arousal, tension, frustration 

etc.) as an intervening variable is limited and may 

represent nothing more than a "mere explanatory fiction" 

12 

(Bolles, 1967). Thirdly, the explanation is inherently 

circular with the assumption of non-optimum levels of 

arousal being based on the presence of stereotyped behaviour 

and the presence of stereotyped behaviour being used to 

explain the assumed arousal levels (Baumeister, 1978). 

Stereotyped behaviour has been reliably found to occur 

in a number of IIrestricted" environments leading to the 

speculation that these environments may in some way IIcause", 

or at least influence, the behaviour. In the animal world it 

has long been recognised that many farm, circus, and zoo 

animals exhibit stereotyped behaviour in response to 

restraint or confinement <Lewis & Baumeister, 1982). As 

early as 1944, Levy reported similar stereotyped behaviour 

in children isolated in cribs. Forehand and Baumeister 

(1970a) found rates of 'body , rocking in severely 

mentally-handicapped persons to be higher following 

restraint than during baseline periods. 

Other environmental influences on stereotyped behaviour 

include the presence of visual stimuli (Forehand & 



Baumeister, 1970Q), the presence of music and television 

(Adams, Tallon & Stangl, 1980), the use of manipulable toys 

(Berkson & Mason, 1964) and the spatial and social density 

of the group (Repp, Barton & Gottlieb, 1983). 

A category as broad as lithe environment .. is difficult · 

to operationally define in either research or intervention 

terms and may thus lead to some conceptual looseness. It is 

clear, however, that environmental variables affect 

stereotyped behaviour and that manipulation of these 

variables can produce changes in the rates of such 

behaviour. 

There is no doubt that the majority of such 

manipulations have been within the operant conditioning 

perspective (LaGrow & Repp, 1984). Accounts based on operant 

conditioning principles represent the most recent and 

possibly the most widely accepted explanations of 

stereotyped behaviour (Baumeister & Forehand, 1973; LaGrow & 

Repp, 1984; Smith & Matson, 1985). 

This position assumes that the environmental 

consequences resulting from stereotyped behaviour serve to 

maintain the behaviour. Evidence for this assertion comes 

from the many studies which show that the manipulation of 

the consequences of stereotyped behaviour can produce often 

dramatic changes in the rate of the behaviour. (These 

treatment interventions are reviewed in the next section.) 

It is important, however, to emphasise that while the 

operant conditioning approach provides an acceptable 

explanation of the factors which may maintain stereotyped 

behaviour, this account does not ~~~_~~ necessarily 

- .• 1 \ 
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account for the factors which led to the acquisition of the 

behaviour in the first place. 

A number of authors have attempted to account for the 

acquisition of stereotyped behaviour in behavioural terms. 

Spradlin and Girandeau (1966), for example, speculated that 

stereotyped behaviours are superstitious behaviours that are 

shaped by non-contingent reinforcement. Experimental 

evidence for this suggestion is, however, lacking. 

Baumeister (1978) suggests two specific variants of learning 

theory which he hypothesised as relevant to the acquisition 

of stereotyped behaviour: avoidance conditioning and 

discriminative cuing. The avoidance approach postulates that 

stereotyped behaviour may be shaped and maintained because 

it permits the individual to avoid aversive events. The 

discriminative cuing approach suggests that the stereotyped 

behaviour itself may become discriminative for positive 

reinforcement. 

At the time Baumeister was writing, 1978, these 

suggestions were largely speculative and research evidence 

was lacking. In spite of the promising nature of these 

suggestions, however, to date the present author has been 

unable to find any studies directly related to either 

suggestion. 

Overview of Theoretical Formulations ------------------------------------

The account offered above covers the major theories 

which attempt to explain stereotyped behaviour. There is 

considerable overlap between many of these approaches with 

perhaps the major distinguishing feature being the relative 



emphasis given to environmental as opposed to internal 

events. At some level all the theoretical approaches offered 

are based more on an impressionistic, hypothetical model 

than on a rigorous empirical formulation. Consequently, 

meaningful experimental validation of these theoretical 

approaches is extremely difficult to undertake. In 1978, 

Baumeister, in his review of theoretical approaches to the 

origins of stereotyped behaviour, stated that: " ••• an 

examination of the literature leads only to the conclusion 

that they (the theories> are all, in part, correct. 

Certainly it is fair to assert that no one theory can be 

accepted unequivocally to the exclusion of others" (p. 

359). 

It would appear that in the intervening years the 

overall conclusion regarding the status of theoretical 

explanations of stereotyped behaviour has only altered 

slightly. Our understanding of the acquisition of 

stereotyped behaviour still lags far behind our ability to 

modify the behaviour. One possible explanation for this 

unsatisfactory state of affairs is that the majority of 

studies on stereotyped behaviour have been undertaken by 

applied researchers and practitioners anxious to suppress 

the behaviour (Smith & Matson, 1985). An emphasis on 

research specifically designed to investigate the 

acquisition of stereotyped behaviour is of vital importance 

if any real progress is to be made in understanding and 

ultimately treating this behaviour (cf. Chapter 10). 

15 
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Intervention 

Although the majority of studies on stereotyped 

behaviour have been designed to effect a reduction in the 

levels of the behaviour (Smith & Matson, 1985), the reasons 

why a decision is made to attempt to reduce stereotyped 

behaviour are not always clear in the literature (LaGrow & 

Repp, 1984). Important issues relating to the decision to 

intervene include the degree of interference with 

appropriate responding, the potential harm the behaviour may 

cause the subject and the available alternatives to the 

stereotyped behaviour (Baumeister, 1978). Other issues 

include the possible negative side effects of the reductive 

procedure (Maag, Wolchik, Rutherford & Parks, 1986) and the 

possible benefits of the stereotyped behaviour to the 

subject (LaGrow & Repp, 1984). 

Considerable evidence suggests that stereotyped 

behaviour can lead to interference with appropriate 

responding in people who show high rates of this behaviour 

(Risley, 1968; Lovaas, Litrownik & Mann, 1971; Kogel & 

Covert, 1972; Epstein, Doke, Sajwaj, Sorrell & Rimmer, 

1974). This interference has frequently been used to support 

the decision to attempt to reduce stereotyped behaviour 

(e.g. Cavalier & Ferretti, 1980; Runco, Charlop & 

Schreibman, 1986; Maag, Rutherford, Wolchik & Parks, 1986). 

Risley (1968) has suggested that socially desirable 

behaviours and stereotypy are "functionally incompatible" 

(p. 34). In a study with autistic children, Lovaas et ala 

(1971) found that when subjects were engaged in stereotyped 

behaviour their response latencies to auditory stimuli were 



much longer than those measured when they were not 

displaying stereotyped behaviour. Epstein et ala (1974) 

concluded that the occurrence of stereotyped behaviour 

interfered with spontaneous toy play and appropriate 

environmental interactions. Similarly, Kogel and Covert 

(1972) showed that autistic children displaying high levels 

of stereotyped behaviour did not learn a simple 

discrimination until their stereotyped behaviour was 

suppressed. 

More recent evidence, however, suggests that 

stereotyped behaviour does not always interfere with 

learning. Klier and Harris (1977), for example, found that 

their subjects learned two discrimination tasks without 

supression of their stereotyped behaviour. In this study 

none of the subjects showed an inverse relationship between 

stereotyped behaviour and learning. In some studies learning 

has been facilitated by allowing subjects to engage in 

stereotyped behaviour (e.g. Hargrave & Swisher, 1975) and 

others have shown that the rate of stereotyped behaviour 

does not increase even when the stereotyped behaviour itself 

is used as a reinforcer for more appropriate behaviours 

(Wolery, Kirk & Gast, 1985; Baker & Milner, 1985). 

Baumeister (1978) suggests that the decision to reduce 

stereotyped behaviour should be based on whether the 

behaviour is in any way harmful to the individual, whether 

the behaviour is atypical, and whether there is another more 

appropriate behaviour which could be substituted for the 

stereotyped behaviour. If none of these criteria can be 

answered in the affirmative then it is possible that the 

17 
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stereotyped behaviour may not present serious problems for 

the individual and may even represent an adaptive adjustment 

given the conditions under which the behaviour is observed. 

In these cases the decision to intervene may be questioned 

on ethical grounds. If, however, the above criteria can be 

answered in the affirmative, then the decision ~~~ to 

intervene may be equally questionable. In practice, the 

decision to intervene should be based on a systematic 

functional analysis of the behaviour (Owens & Ashcroft, 

1982; Jones, 1983). 

Regardless of the theoretical perspective, it appears 

that the most effective methods used to reduce stereotyped 

behaviour owe their origins principally to a learning theory 

perspective (Whitman, Sciback & Reid, 1983; LaGrow & Repp, 

1984). Treatment approaches within this perspective can be 

divided into techniques which involve the use of aversive 

procedures and those that do not <Forehand & Baumeister, 

1976) • 

Aversive Procedures 

A variety of aversive procedures have been used to 

suppress stereotyped behaviour. These have included 

~~ec~~~~_~~~~~ (Baumeister & Forehand, 1972; Lovaas, 

Schaeffer & Simmonds, 1965; Risley, 1968), ~~~~~~~_£~~~ 

Solnick, Rincover & Peterson, 1977), ~~~~~~~~~~~~~~ 

(Ollendick, Shapiro & Barrett, 1981; Roberts, Iwata, 

McSween, & Desmond, 1979; Halpern & Andrasik, 1986; Maag, 

Rutherford, Wolchik & Parks, 1986), ~~~~~~g~~~_~~~~~_~~~~ 



(Bailey, Pokrzywinki & Bryant, 1983; Reilich, Spooner & 

Rose, 1984), ~~~~~~_~S~~~~~~g Lutzker, 1978; Singh, 1980; 

Barman & Vitali, 1982; McGonigle, Duncan, Cordisco & 

Barrett, 1982), ~~~~!~~!_~~~!~~!~! (Bitgood, Crowe, Suarez 

& Peters, 1980; Reid, Tombaugh and Heuvel, 1981) and 

~~~~~~~_~!!!~~!!~~ (Rincover, 1978; Rincover, Cook, 

Peoples & Packard, 1979; Maag, Wolchik, Rutherford & Parks, 

1986). 

Overall, aversive procedures have proved quite 

successful in suppressing rates of stereotyped responding. 

LaGrow and Repp (1984), for example, rated electric shock as 

the most effective single intervention in their review of 

intervention research. There are, however, a number of 

difficulties with using aversive procedures to reduce rates 

of stereotyped behaviour. Firstly, stereotyped behaviour is 

not physically harmful to individuals and therefore ethical 

considerations may preclude the use of such procedures 

(Hobbs & Goswick, 1977). Secondly, all of these procedures 

are inherently reductionistic in nature. They do not teach 

appropriate responding and this may be a particular 

disadvantage with mentally-handicapped persons who already 

have a reduced behavioural repertoire. Thirdly, overall 

generalisation of response suppression using aversive 

procedures has been poor (Murphy & Wilson, 1981). Finally, 

there have been some concerns about increases in 

non-contingent, inappropriate behaviours when aversive 

procedures have been used. This issue is further discussed 

in Chapter 10. 
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~~~!~!~~_~~~f~~~~~~ 

The most popular approaches involving non-aversive 

procedures in the reduction of stereotyped behaviour 

incorporate some form of differential reinforcement (LaGrow 

& Repp, 1984). The following differential reinforcement 

schedules have been used: Differential reinforcement of 

other behaviour (DRO), differential reinforcement of low 

rates of responding (DRL) , differential reinforcement of 

alternative behaviour (DRA) and differential reinforcement 

of incompatible behaviour (DRI). 

Differential reinforcement of other behaviour (DRO). 

DRO is a schedule in which reinforcement is delivered if a 

particular response has not been emitted for a specified 

interval of time. In work with animals, DRO has proved an 

effective means of reducing behaviour (Nevin & Reynolds, 

1973). In applied work, the results have been more variable. 

Some studies have shown DRO to be effective in reducing 

stereotyped behaviour when used alone (Repp, Barton & 

Brulle, 1983), others have shown DRO to be effective only 

when used in combination with other procedures (e.g. Bostow 

& Bailey, 1969), and others have found DRO to have little 

effect (e.g. Foxx & Azrin, 1973). There are also some 

indications that DRO may actually result in an increase in 

responding for some subjects (Harris & Wolchik, 1979). 

The reasons for this disparity in results are not 

clear. The particular factors which influence the success of 

a DRO procedure may not only relate to the strength of the 

reinforcing stimulus but also to the length of the DRO 

interval (Repp & Deitz, 1979) and possibly to the level of 

functioning of the subject (Lowe, Beasty & Bentall, 1983). 
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Individual respo~se rates ,may reflect the interaction of 

these factors. 

i~~hl. Three methods for reducing behaviour using DRL have 

been described (Repp t-c Deitz, 1979). "Full-session" DRL 

provides r~sponse-contingent reinforcement if responding is 

equal to or below that of a previously established criterion 

(usually baseline response levels). "Interval" DRL involves 

the delivery of reinforcement at the end of an interval 

providing ~hat responding is equal to or below a specified 

limit. "Spaced-responding" DRL involves delivering 

reinforcement following a response that is separated from 

the previous one by at least a specified amount of time. 

Only two studies using DRL to reduce stereotyped 

responding have been reported. Suppression of stereotyped 

behaviour using spaced responding DRL has been reported by 

both Hollis (1968) and by Singh, Dawson and Manning (1981). 

As with more aversive procedures, however, DRL schedules are 

inherently reductionistic and do not provide opportunities 

for receiving reinforcement for alternative appropriate 

behaviours. 

Differential reinforcement of alternative behaviour ---------------------------------------------------

iQ~~~. Providing reinforcement for a specified alternative 

behaviour rather than for any other behaviour (DRO) has been 

attempted by a number of authors. Reinforcing a specified 

response which is not incompatible with the stereotyped 

behaviour has been called ORA. When used alone this schedule 

has been reported by some authors as effecting response 

suppression (e.g. Schneider, Ross & Drubin, 1979). Others 
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have reported DRA to have mixed effects (e.g. Johnson, 
, 

Baumeister, Penland & Inwald, 1982), and some reports 

suggest that DRA is only effective in producing response 

supression when used in combination with other procedures 

(e.g. Cavalier & Ferretti, 1980). 

!Q~!~. DRI is a schedule which involves reinforcing a 

response that is topographically incompatible with the 

target response (Repp & Deitz, 1979). DRI is thus a 

procedure in which a reinforcer is given following the 

performance of a specified appropriate behaviour that is 

incompatible with the targeted inappropriate behaviour. DRI 

has obvious advantages over DRA in that with DRA the 

inappropriate behaviour could still occur even though the 

appropriate behaviour may increase. The rationale for using 

a DRI procedure is that increasing the targeted appropriate 

behaviour should lead to a contingent decrease in the 

frequency of the inappropriate behaviour if the appropriate 

behaviour occurs often enough. For this reason, of all the 

reinforcement-based reductive procedures available, DRI 

offers the greatest reinforcement control over the 

inappropriate behaviour (Foxx, 1982). 

Another advantage with DRI is the generally high 

acceptability of this schedule to laypersons. Pickering and 

Morgan (1985) reported a study in which 119 parents were 

asked to rate the acceptability of time out, overcorrecion, 

electric shock and DRI as treatments for self-injurious 

behaviour. DRI was rated consistently as the most accept~ble 

treatment. The importance of this finding lies in the fact 



that when a numb~r of interventions are available to reduce 

inappropriate behaviour, those interventions viewed by the 

consumer ' as more acceptable are more likely to be sought 

out, initiated, and followed than those viewed as less 

acceptable (Pickering & Morgan, 1985). 

I~~_~r!g!~~_~£_~B!. The use of DRI to treat 
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stereotyped behaviour has its origins in the findings by 

Davenport and Berkson (1963) and Berkson and Mason (1964) 

that stereotyped behaviour decreased when topographically 

incompatible responses were increased. Davenport and Berkson 

(1963) reported a study in which an experimenter handed 24 

mentally-handicapped male subjects four novel manipulable 

objects (a rubber ball, a rubber doll, a plastic ball 

containing marbles, and a wooden block). They reported that 

the frequency of stereotyped behaviour was significantly 

higher in the conditions in which no objects were present 

than in the conditions in which objects were present. 

Berkson and Mason (1964) extended these findings in a 

series of experiments using 15 institutionalised 

mentally-handicapped male subjects in which they confirmed 

the findings of Davenport and Berkson (1963) and also 

suggested that the presence or absence of the experimenter 

from the experimental room was a critical variable affecting 

whether or not the presence of objects had an effect on the 

levels of stereotyped behaviour. When the objects were 

handed to the subjects they displayed a lower level of 

stereotyped behaviour than when the objects were merely 

passively available in the experimental room. 

In 1965, Lovaas, Freitag, Gold and Kassorla reported a 
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single case study in which responses which were specifically 

incompatible with self-injurious behaviour (e.g bar pulling 

and hand clapping) were reinforced. They reported that as 

the incompatible behaviours were systemtatically reinforced, 

the self-injurious behaviour declined. 

§~~~~~~!~!_~~Ud!~~_~~!~g_~B!. The first systematic 

attempt to investigate the effects of differentially 

reinforcing behaviours incompatible with stereotyped 

behaviour is the study reported in 1969 by Brawley, Harris, 

Allen, Fleming and Peterson. In this study, using an 

autistic child as the subject, reinforcement was given for 

appropriate behaviours which were incompatible with the 

child 7 s stereotyped verbalisations, "autisms" and 

self-injurious behaviour. Using an ABAB design, the authors 

showed that the reinforcement procedures were responsible 

for reducing the stereotyped behaviour to near-zero levels. 

In 1971, Baumeister and Forehand reported the use of a 

reinforcement procedure to increase rates of lever pulling 

in 8 mentally-handicapped subjects who displayed high rates 

of stereotyped body-rocking. When contingent reinforcement 

was provided for lever pulling, body rocking "virtually 

disappeared" (p. 238). When reinforcement was no longer 

provided contingent on lever pulling (extinction), body 

rocking increased to a level significantly above that of 

baseline for 6 of the 8 SUbjects. Hersen and Barlow (1976) 

report that it is not unusual for reversal designs to 

produce such effects. Baumeister and Forehand (1971), 

however, explained these findings by suggesting that the · 

extinction of a well-learned instrumental response may lead 
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to IIfrustration" " which may mediate the body rocking 

response. The necessity to use an intervening variable like 

"frustration" to explain this effect is questionable 

(Bolles, 1967). Despite the many difficulties with concepts 

like IIfrustration" mentioned earlier, this experiment 

provided further evidence for the effects on stereotyped 

behaviour of reinforcing an incompatible response. 

Flavell (1973) also reported that stereotyped behaviour 

decreased to zero levels when the toy-play of 3 

severely-handicapped male subjects was prompted and 

reinforced. Flavell~s (1973) paper was the first published 

report of a reinforced prompting procedure being used to 

reduce stereotyped behaviour. 

In the same year, Weisberg, Passman, and Russell (1973) 

reported a study in which two severely-handicapped subjects 

were taught to imitate a response that was incompatible with 

stereotyped hand gesturing. When discriminative verbal 

stimuli were provided (liDo this", liDo not do this"), 

stereotyped behaviour decreased and the incompatible 

response increased. 

In addition to the studies where DR! has been effective 

in reducing stereotyped behaviour when used alone, a number 

of studies have been reported where DRI has been 

successfully used in combination with other procedures. 

Azrin et ala (1973) reported a study in which DRI was used 

to reinforce toy play which was incompatible with the 

stereotyped behaviour of nine severely handicapped subjects • 
. 

DR! reduced the stereotyped behaviour to between 507. and 757. 

of baseline levels for five of the subjects. A reduction of 
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less than 50/. was noted for the other four subjects. When 

DRI was combined with an overcorrection procedure, near-zero 

rates of stereotyped behaviour were reported for all nine 

subjects. 

Azrin, Gottlieb, Hugh~rt, Wesolowski and Rahn (1975) 

reported a study where DRI was used as part of a .. treatment 

package" to reduce self-injurious behaviour in eleven 

profoundly mentally-handicapped or autistic children. This 

treatment package included DRI, IIrequired relaxation," and a 

"hand awareness training procedure". The authors reported 

that the mean number of self-injurious episodes declined by 

96/. at the end of one week and by 99/. at the end of three 

months. 

Azrin and Wesolowski (1980) combined DRI with 

physically interrupting the stereotyped responses of seven 

profoundly-handicapped adults. By the third day the rate of 

stereotyped behaviour had been reduced to near-zero levels 

using this combined procedure. 

Despite the apparent success of DRI when used in 

combination with other procedures, it is difficult to 

isolate the key variables in the above studies which were 

responsible for the decreases in stereotyped responding. In 

the Azrin et ala (1975) study, for example, it is not clear 

which elements of the treatment package were responsible for 

the decline in self-injurious behaviour. Similarly, Azrin 

and Wesolowski (1980) only report the results of the 

combined reinforcement-pIus-interruption method and do not 

provide details of either of these treatments used alone. 

Although the effectiveness of the DRI component is reported 



in the Azrin et al. (1973) study, it is unclear whether the 

further reduction in stereotyped behaviour can be attributed 

to overcorrection alone or the interaction of overcorrection 

and DRI. 

~~~~~~~~£~~_~~~~~~~_~~~~_Q~!. Despite the studies 

outlined above where DRI was shown to be successful, either 

alone or in combination with other procedures, there have 

been a smaller number of studies in which DRI was used but 

without apparent success. Luiselli, Helfen, Pemberton and 

Reisman (1977) used a DRI procedure in an attempt to reduce 

the inappropriate in-class masturbation of a 

mentally-handicapped autistic boy. During the DRI condition 

the subject masturbated on an average of 587. of the time. 

When overcorrection was subsequently made contingent on 

masturbation, the occurrence of the behaviour decreased to a 

near-zero level within four days. There are, however, a 

number of problems with this study. Firstly, because a Be 

design was used, no adequate baseline measures were taken of 

the inappropriate behaviour. Secondly, as in the Azrin, 

Kaplan & Foxx (1973) study, it is unclear whether the 

reduction in stereotyped behaviour can be attributed to 

overcorrection alone or the interaction of overcorrection 

and DRI. 

In 1980, Borreson reported the use of DRI in an attempt 

to reduce the self-injurious avoidance behaviour of a 

22-year-old profoundly handicapped male subject. The author 

reported that the DRI procedure was unsuccessful in reducing 

the rates of stereotyped behaviour and that only when a 

punishment procedure involving a forced running consequence 
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was instigated did the self-injurious behaviour dec~ease to 

near-zero levels. Close evaluation of the type of DRI 

procedure used in this study cannot be undertaken as 

Borreson (1980) did not report details of the rate of 

reinforcement involved. 

In 1980, Denny reported a study in which DRI was used 

to attempt to reduce the stereotyped hand-waving behaviour 

of 3 profoundly-handicapped non-ambulatory subjects. DRI 

almost eliminated the stereotyped behaviour of one subject 

but the stereotyped behaviour of the other two subjects 

showed only a mild reduction. When the DRI procedure was 

combined with an overcorrection technique, however, then 

rates of stereotyped behaviour fell to near-zero levels for 

the other two subjects. 

~~~earisons between DRI and other e~~~~~~~~~. Young 

and Wincze (1974) directly compared the effects of DRI and 

DRA on the self-injurious behaviour of a 

profoundly-handicapped female adult. Using a multiple 

baseline, within-subject design, the authors showed that the 

mere presence of an alternative behaviour, which was 

effective in obtaining reinforcement, was not sufficient in 

itself to reduce self-injurious behaviour. Although DRI 

p r oved to be superior to DRA in reducing self-injurious 

behaviour, it was not until DRI was combined with a 

punishment technique that all classes of self-injurious 

behaviour were reduced. This experiment was the first to 

suggest that the incompatability of the alternative 
. 

appropriate response is a key variable in the reduction of 

i nappropriate behaviour. 



29 

Ta~pley & Sch~oeder (1979) directly compared the 

effects of DRO and DRI on the ~ate of suppression of 

self-inju~ious behaviour using three profoundly-handicapped 

subjects. The autho~s concluded that for all subjects DRI 

sup~essed self-inju~ious behaviour more rapidly than did the 

application of DRO. 

More recently, Walsh (1986) compared the effects of 

DRO, DRI and DRA on the stereotyped behaviours of a severely 

mentally-handicapped male subject exhibiting multiple 

stereotypies. The results suggested that although DRI was 

marginally more successful in reducing the stereotyped 

behaviour than either ORO or DRA, none of the differential 

reinforcement schedules produced a significant reduction in 

the subject 7 s stereotyped behaviour. A possible explanation 

for this finding is that the rate at which the alternative 

behaviours were reinforced appears to be less than the 

reinforcement available for stereotyped behaviour during 

baseline. 

!~~_E~~~~~~_§~~~t 

While there is considerable evidence which suggests 

that DRI can be used successfully to reduce high rates of 

stereotyped behaviour, there are a number of studies which 

have failed to replicate these findings. The reasons for 

these disparate research findings are not clear and point to 

the necessity for replication studies. Indeed, it may be 

particularly important to undertake replication studies in 

the area of DRI and stereotyped behaviour as most of the 

research carried out on DRI to date has been of the 

single-case variety. 
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One key var~able which may influence whether or not DRI 

can be used successfully to treat stereotyped behaviour is 

the density of reinforcement available under the DRI 

schedule. Horner and Barton (1980) have suggested that if 

the incompatible appropriate behaviours are only exhibited 

at a low rate in baseline conditions, then the density of 

reinforcement available under the DRI schedule may be 

insufficient to compete with the stereotyped behaviour. 

In a number of the studies that report DRI not to have 

been successful in the treatment of stereotyped behaviour, a 

close analysis of the procedures used suggests that the rate 

at which the incompatible inappropriate behaviour was 

reinforced appears to be less than the reinforcement rate 

available for stereotyped behaviour during the baseline. 

This is particularly true of the studies reported by 

Borreson (1980), Denny (1980), and Walsh (1986). Other 

studies do not report sufficient procedural detail to enable 

a conclusion regarding reinforcement density to be 

made. 

In this context, it is interesting to note that a 

number of successful studies using DRI have included a 

prompting procedure as part of the treatment package (e.g. 

Flavell, 1973; Weisberg et al., 1973; Tarpley & Schroeder, 

1979). In these studies, the reinforced appropriate 

incompatible behaviours have been shaped from an initially 

low level to a level at which reinforcement could 

effectively compete with that available for the 

inappropriate stereotyped behaviour. 

Two problems concerning prompting remain, however. 



Firstly, if the ~ncompatible behaviour is completely absent 

initially from the subject's behavioural repertoire, it is 

not clear whether a prompting procedure can enable DRI to 

effectively compete with the reinforcement available for 

stereotyped behaviour. Secondly, where DRI does include a 

prompting component it is not clear whether any successes 

may be specifically due to the effects of the prompting 

procedure used rather than the schedule itself. 

31 

Where DRI has proved to be successful in reducing 

stereotyped behaviour, the reasons for this success are not 

clear. In the literature published to date, a DRI schedule 

has not been subjected to a component analysis to determine 

specifically which aspects of the schedule are responsible 

for the major effects. Apart from the possible contribution 

of reinforcement density and of prompting which have already 

been mentioned, DRI also includes a high degree of 

experimenter/subject interaction and the relative 

contribution of this variable to the success of DRI has yet 

to be investigated. 

The present study has a number of aims designed to 

further the level of understanding of the effects of DRI 

schedules on stereotyped behaviour. Specifically these aims 

are as follows: Firstly, to investigate whether or not DRI 

can be used as an effective reductive schedule when the 

appropriate incompatible behaviour is initially absent from 

the subject's behavioural repertoire. Secondly, to 

investigate the effects on other inappropriate behaviours of 

a reduction in the subject's most prevalent stereotyped 

behaviour. Thirdly, to investigate the generalisation and 



maintenance effects of DR! schedules on stereotyped 

behaviour. Finally, to investigate which specific variables 

might be primarily responsible for the reported success of 

DR! as a reductive schedule. The specific factors to be 

investigated will be: the density of reinforcement, the 

prompting procedure, and the non-contingent social 

interaction between the subject and the experimenter. 

31a 



32 

CHAPTER 2 

GENERAL METHODOLOGY 

This chapter will describe the general methodology used 

throughout the study. Departures from these general methods 

will be indicated separately under the appropriate headings 

in the relevant sections of the experiments reported in 

subsequent chapters. 

§~~1~~~~ 

The subjects used . throughout the study were mentally-

handicapped trainees attending day educational units. Eight 

trainees were used ranging in age from 8 to 23 years. Seven 

males and one female were used. Subjects were assessed as 

being mentally-handicapped using the recommendations of the 

American Association on Mental Deficiency (AAMD). Thus, 

mental handicap was defined as: "significantly subaverage 

general intellectual functioning, existing concurrently with 

deficits in adaptive behavior, and manifested during the 

developmental period" (Grossman, 1977). 

Using the AAMD system, two subjects were classified as 

functioning in the moderately-handicapped range (IQ 40-54), 

four in the severely-handicapped range (IQ 25-39) and two in 

the profoundly-handicapped range (IQ less than 25). Five 

subjects lived at home with parents and siblings while three 

adolescent subjects lived in residential units. All the 

subjects had a long history of institutional attendance and 

all displayed high rates of stereotyped behaviour. A hig~ 

rate of stereotyped behaviour was defined as occuring more 

than once per minute in pre-baseline observation periods. 
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Specific details .concerning each subject are reported in the 

relevant sections in subsequent chapters. 

§~!!!!:!g~ 

The settings used in the study were of two types, a 

large dayroom, which was typically a crowded noisy room 

shared by the subject and other mentally-handicapped 

persons, or a small quiet room which the subject shared only 

with the experimenter. Although of similar type, a number of 

different rooms were used throughout the study. De.tails of 

each room are reported in the relevant sections in 

subsequent chapters. In the experiments in which a teacher 

was present in the dayroom, the teacher did not interact in 

any way with the subject during data collection by the 

experimenter with the exception of when the teacher was the 

agent. 

~~~!g!! 

Single-subject experimental designs were used 

throughout the study (Kazdin, 1982; Hersen & Barlow, 1976). 

Specific design characterstics depended on the particular 

experimental question being investigated in each experiment 

and will be reported separately in the subsequent chapters. 

~~~~!:'~~~9. 

Data were recorded using a momentary ten-second 

time-sampling procedure. Momentary time-sampling was chosen 

in preference to whole or partial-interval sampling due to 

experimental evidence which suggests that momentary 

time-sampling provides greater accuracy in recording high 

rate behaviours <Powell, Martindale, Kulp, Martindale & 



Bauman, 1977; Murphy & Goodall, 1980; Harrop & Da~iels, 

1986). 

A microcomputer was used to generate a tone every ten 

seconds. This tone was tape recorded and fed through an 

earphone to the experimenter. At the sound of the tone the 

subject's behaviour was recorded by scoring the presence or 

absence of a previously defined stereotyped behaviour. As 

the total session length was five minutes a maximum of 30 

responses was recorded in each session. 

A separate task was taught to each subject in the DRI 

condition. The tasks differed for each subject but the 
L 

criteria for task selection were similar. These were that 
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the subject was unable to complete the task unaided and that 

the task was capable of being mastered using a structured 

teaching approach. To encourage generalisation, materials 

were used which were appropriate to the particular day unit 

and which were freely available there. Although many authors 

have written on the importance of providing mentally 

handicaJed persons with age-appropriate tasks 
~ 

(Wolfensberger, 1972; O'Brien & Tyne, 1981), some of the 

adult subjects in the day units had access only to tasks 

which could not be regarded as age-appropriate. Such tasks, 

however, were used in the present study in an attempt to 

foster generalisation of treatment effects. All the 

materials used in the individual experiments were available 

during the baseline conditions but were typically not 

interacted with. 
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Response covariation refers to increases or decreases 

in nontarget behaviours as a function of manipulating target 

behaviours (Maag, Wolchik, Rutherford & Parks, 1986). The 

effects of differential re~nforcement techniques on response 

covariation have only been investigated with alternative 

appropriate responding under DRO (Poling & Ryan, 1982) and 

DRL schedules (Singh et al., 1981). Response covariation 

effects under DRI have not previously been investigated. In 

the present study, response covariation effects were 

assessed by recording both the most frequent stereotyped 

behaviour (first-rank) and the next most frequent 

(second-rank). Effects of changes in first-rank behaviours 

on second-rank behaviours could then be observed. Response 

covariation effects were investigated for all subjects where 

appropriate. 

Procedure 

~~~=~~~~~~~~. An initial pre-baseline observation 

period was used both to identify suitable subjects and the 

specific behaviours to be recorded. This response-

specification took the form of identifying any stereotyped 

behaviours which occurred at a high frequency. 

The pre-baseline observation period was also used to 

establish the strongest reinforcer available for use with 

each subject using both observation and information from 

front-line staff. Reinforcers were chosen by asking the 

staff member who was most familiar with the subject to 

describe the most consistent reinforcer for which the 

subject would work. If it was unclear which of a number of 
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reinforcers was the strongest, or if no consistent 

reinforcer could be found then a reinforcer assessment 

technique (Foxen & McBrien, 1981) was undertaken. This 

technique involved either the concurrent presentation 

("multiple choice") or the' sequential presentation 

("sequential samplingU) of potential reinforcers to the 

subject. The subject 7 s reaction and preferred choice were 

then used as indicators of reinforcer choice. 

If a reinforcer could still not be identified for the 

subject then that subject was excluded from the study and 

replaced with another. This occurred with one 

profoundly- handicapped subject. 

Baseline. Where baseline and intervention sessions 

occurred sequentially, the intervention condition did not 

commence until the baseline data had stabilised. Unless 

stated otherwise in subsequent chapters, stability of 

baseline was defined as follows: 1) There had to be at least 

five datum points recorded in the initial baseline period. 

2) The mean of the last three datum points had to be within 

20'l. of the mean of all the datum points in that setting. 3) 

There had to be no trend evident in the last three datum 

points. 

Intervention. Intervention sessions were kept short 

due to the possibility of reinforcer satiation in the DR! 

procedure. Baseline and intervention sessions were therefore 

standardised and lasted only 5 minutes each. Thus, each 

session lasted 5 minutes during which time stereotyped 

behaviour was sampled on 30 occasions. 

The following intervention procedures were used in 



addition to DRI for comparison purposes: ORO, a variable 

time (VT) procedure (reinforcement only), a prompting only 

procedure and a social interaction only procedure. These 

procedures will be described in detail in subsequent 

chapters. 

DRI. In this condition reinforcement was administered 

contingent on the successful completion of the previously 

specified task for that subject. In order to ensure high 

reinforcement density, subjects were prompted to complete 

the task where necessary. 
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Prompting. In each case the subject was taught the task 

using a uniform sequence of prompts. These prompts were 

always in the order verbal, gestural and physical prompts. 

Prompting has been defined as helping a subject through a 

difficult part of a task <Foxen & McBrien, 1981). In 

physical prompting the subject is manually guided through 

those parts of the action which are too difficult for him to 

perform. Gestural prompting involves actions by the trainer 

which indicate to the subject what is required, for example, 

pointing with finger or eyes~ Verbal prompting involves 

providing a verbal instruction or command (Foxen & McBrien, 

1981). 

At the beginning of each session the required behaviour 

was modelled by the experimenter and the subject was then 

instructed to perform the behaviour. If the subject did not 

comply, or if it seemed likely that the subject would make a 

mistake, a verbal prompt was given to the subject. If this 

failed to produce the desired response, a gestural prompt 

was used. Finally, if this did not elicit the response, a 



physical prompt was administered and the subject was 

manually guided to complete the step. Physical prompts were 

only used in Experiment 1, however, due to the possible 

physical prevention of the stereotyped behaviour. The 

emphasis was on errorless learning throughout. Thus, the 

subject was prompted rather than let make an error. In this 

way each atte~pt was successful and was always followed by 

reinforcement. During each intervention procedure, 

stereotyped behaviour was recorded in the same manner as in 

the baseline sessions. In addition, the number of 

reinforcements given in each DRI session was recorded. 
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~~~~~~~~~~~. Inter-observer reliability checks were 

made at least once in each condition for every subject where 

possible. Recordings were taken of the most frequent 

(first-rank) stereotyped behaviour and on reinforcement 

administration. This was done by providing both observers 

with earphones connected to the tone recording so that the 

tone sounded simultaneously for both observers but was not 

audible to the subject. 

Agreement percentages for both stereotyped behaviour 

and reinforcement administration were calculated in the same 

manner. This was by dividing the number of agreements on the 

occurrence of the behaviour on an interval by interval basis 

by the number of agreements plus disagreements and 

multiplying by 100 (Kazdin, 1982). The importance of 

recording occurrence data on an interval-by-interval basis 

rather than a session-by-session basis has been discussed by 

Hartmann (1977). 

Due to the method of data recording being used 
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<interval recordi.ng), it occasional I y occurred that one of 

the observers IIdropped ll an interval so that all subsequent 

i ntervals were mismatched. Thus, at the sound of tone, while 

Observer 1 was marking Interval 30, Observer 2 was only 

marking Interval 29. Rather than attempt to discover the 

dropped interval and realign the data, it was decided in 

advance that any such sessions would be abandoned and 

another inter-observer session undertaken. 

~~~~~!~~~~!_~~!~~. Behavioural notes were kept by the 

experimenter on the subjects~ general behaviour, appearance, 

and any relevant information given by staf~. 

The next chapter reports the first of a series of 

e xperiments using the general methodology described in this 

chapter. 



CHAPTER 3 

~~~~~!~~~!_!~_~_~~~2~~!~~~_~~!~~~~_~_~~Q_~~~~~~!~_~~~_~_~~! 

~~~~~~!~_!~~~!~!~g_!~~_~~~2!~9_~!_!~~_!~~~~2~!!~!~ 

~~~2~~~~· 

40 

This experiment was designed to investigate the 

effectiveness of directly shaping a behaviour specifically 

incompatible with stereotyped behaviour as a method of 

reducing the frequency of the stereotyped response. Previous 

research had shown that reinforcing a response specifically 

incompatible with an inappropriate behaviour resuits in a 

reduction of that behaviour (e.g. Flavell, 1973; Weisberg et 

al., 1973; Tarpley & Schroeder, 1979). This experiment 

specifically investigated the effectiveness of directly 

shaping an appropriate behaviour which was not previously 

present in the subject~s repertoire. The effectiveness of 

this treatment was compared with ORO. 

METHOD 

§~~1~~!~ 

Five mentally-handicapped male subjects were used in 

this experiment. Three were attending an adult special care 

unit catering for adults over the age of 18 years. The two 

other subjects were attending an adolescent unit catering 

for people between the ages of 12 and 18 who were thought to 

be too handicapped to attend a special school. The three 

adult subjects were Graham, James, and Billy. The two 

adolescent subjects were Nick and Declan. In each case the 

subject 7 s stereotyped behaviour was chosen as the dependent 

variable. 
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Graham was a 23-year-old, profoundly-mentally

handicapped man. His last psychological assessment suggested 

an I.Q. of less than 20. He had no expressive language 

although he appeared to be able to understand simple 

instructions and requests. Graham~s level of social 

functioning was limited and he could not independently use a 

toilet, dress or feed himself. Graham spent a great deal of 

his time manipulating toys in his two hands. This behaviour 

consisted of a repetitive turning or swinging of objects 

when held in both hands. This was operationally defined as 

"any repetitive (two or more times> turning of an object 

while that object was being held in both hands". This 

behaviour was chosen as the dependent variable in this 

experiment. 

James was a 20- year-old, severely- mentally-handicapped 

man who had congenital cataracts on both eyes. The cause of 

his mental handicap was not known. He had some vision in his 

right eye and little or no vision in his left. James had a 

number of independent living skills and did not need 

supervision when using the toilet, or during simple feeding 

or dressing. He required some assistance while attempting 

more advanced feeding or dressing skills (e.g. buttoning or 

cutting with a knife>. James displayed a host of stereotyped 

behaviours and these were rank-ordered for frequency in the 

pre-baseline period. Head rocking was clearly the most 

frequent behaviour of these and was chosen as the dependent 

variable in the experi~ent. Some days into the baseline the 

second most frequently ranked behaviour, eyebrow plucking, 

was also recorded. 
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Billy was a 22-year-old, moderately-mentally

handicapped man who had good receptive and expressive 

language. He was reported as having a high level of social 

and adaptive functioning. Billy was the only subject in this 

experiment to have develop~d expressive language to any 

recognizable degree. He spent a sizeable proportion of his 

time flapping his hands in a stereotyped manner. 

behaviour was chosen as the dependent variable. 

This 

Nick was a 14-year-old, severely-mentally-handicapped 

boy. The cause of his handicap was thought to stem from 

peri-natal brain damage. He had few adaptive behaviours and 

needed assistance with most independent living skills 

although simple tasks (e.g. drinking from a cup) could be 

performed without assistance. Nick had little interest in 

playing with toys and spent much of his time clapping his 

hands in a stereotyped manner. This was chosen as the 

dependent variable. 

Declan was a 15-year-old, severely-mentally-handicapped 

boy. The cause of his handicap was not known. Like Nick, he 

had few adaptive behaviours and needed assistance with most 

independent living skills. Declan spent much of his time 

twirling a feather or piece of string between his finger and 

mouth. This behaviour was chosen as the dependent variable. 

For most of these subjects, the stereotyped behaviours, 

although distinctive and easy to recognise, proved difficult 

to operationally define. Thus, for all subjects, data were 

recorded only following a period of observational practice 

where a minimum of SO/. agreement was obtained between the 

experimenter and a second rater. This observational 



practice, which formed part of the training for subsequent 

reliability checks, proved to be quite easy and no major 

difficulties were encountered in discriminating stereotyped 

behaviours from other motor behaviours. 

§~~~~~~ 

Data were recorded in two settings for each subject. 
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Setting 1 was the classroom of the Day Unit which each 

subject attended. Setting 2 was a quiet room where data were 

recorded with only the experimenter and the subject present. 

In all, 4 rooms were used. The classroom in the adult 

special care unit which was used by Billy, Graham, and James 

measured 6.5 by 4.2 m. The quiet room used for these 

subjects measured 2.1 by 4.2 m. The classroom in the 

adolescent unit which was used by Nick and Declan measured 

7.6 by 5.5 m. The quiet room used for Nick and Declan 

measured 2.1 by 5 m. Each classroom contained a number of 

tables and chairs and was shared with a group of other 

mentally handicapped persons and a teacher. Each quiet room 

contained only a single table and 2 chairs, one each for the 

subject and experimenter. 

~2e~~~!~~ 

One hundred paired cards measuring 6 by 7 cm and 

depicting household objects were used to shape a behaviour 

incompatible with Billy 7 s stereotyped responses (card 

matching). Fifty of these cards were placed before him and 

Billy was instructed to remove the appropriate matched card 

from the remaining pack and to place it over the card on the 

table with the identical picture. 
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For Nick and Declan the incompatible behaviour involved 

placing 2-cm pegs into a square pegboard with 21-cm sides 

containing 64 holes. 

James~s task involved a postbox in the shape of a cube 

with 16-cm sides. James was required to place circular discs 

with a diameter of 3 cm into a narrow slot measuring 4 cm. 

The depth of each disc was 2 mm and the depth of the slot 

was 4 mm. For James to focus on the narrow slot it was 

necessary for him to discontinue head rocking. 

Graham~s task involved placing 10 cylindrical blocks 

with a diameter of 4 cm and a length of 20 cm into matching 

holes cut in a wooden base measuring 60 by 10 cm. 

The tasks chosen for each subject are summarised in 

Table 1. 

Q~~~g~ 

A single-case, ABA design across settings was used 

(Hersen & Barlow, 1976). To deal with two settings and two 

procedures (DRD and DRI), a design incorporating a crossover 

was chosen. To enable these experimental procedures to be 

applied in the appropriate order, four subjects were 

required. To control for the possibility that a particular 

environmental change might effect the rate of stereotyped 

behaviour, an across-subject comparison of two subjects was 

chosen. The reversal design ending on a final baseline was 

clinically justified due to the fact that other experiments 

on the same subjects were to follow. 

Data on five subjects are reported. The extra subject 

was used as a safeguard against the prolonged absence or 

illness of one subject requiring postponement of the 
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experiment. As this did not occur, the fifth subject was 

randomly assigned to one of the four design combinations 

once the behaviour on the initial baseline had stabilised. 

In this experiment second-rank stereotyped behaviours 

were recorded for only one subject (James). Following this 

e x periment, the recording of second-rank behaviours was 

introduced as a general procedure. 

Procedure 

Table 1 summarises the procedures and conditions of 

this study. Procedural details are the same as those 

described in the previous chapter with the following 

exceptions: 

Ec~=~~~~~~~~. The pre-baseline period was used to 

decide which behaviours to record as dependent variables 

and to determine the best available reinforcer to use with 

each subject. Social praise (e.g. "Well done, James") was 

found to be the best reinforcer for four of the subjects. 

For Graham, social praise combined with orange juice was 

found to be the best reinforcer. 

DRO. In the DRO only condition reinforcement was 

administered contingent on a 10-s absence of the stereotyped 

behaviour. If the stereotyped behaviour was observed at any 

time during this period, the 10-s interval was reset and 

timing recommenced when the stereotyped behaviour had 

ceased. 

DRI. In the DRI condition, reinforcement was 

administered for the successful completion of the 



Tabl e 1 

Subjects, stereotyped behaviours, settings and conditions. 

SUBJECT STEREOTYPED REINFORCER DRI TASKS 
BEHAVIOUR 

GRAHAM Manipulating Orange juice / Placing 
toys Social praise cylinders 

in container 

JAMES Head rocking/ Social praise Placing discs 
Eyebrow in container 
plucking 

BILLY Hand flapping Social praise Matching cards 

NICK Hand- clapping Social praise Placing pegs 
in pegboard 

DECLAN THirling Social praise Placing pegs 
in container 

FIRST EXPERIMENTAL 
CONDITION 

DRI 

DRI 

DRO 

DRI 

DRO · 

FIRST SETTING 

Quiet Room 

Quiet room 

Quiet room 

Classroom 

Classroom 

~ 
01 
Ol 
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incompatible behaviour. Physical, verbal and gestural 

prompts were administered to the subjects where necessary. 

Reinforcement. Rates of reinforcement were recorded 

for only one subject, James, in this experiment. Following 

this, the recording of reinforcement was introduced as a 

general procedure. 

~~~~~~~~~~~. It was found in the pre-baseline 

condition that the presence of a second person in the quiet 

room affected the rate of stereotyped behaviour of four of 

the subjects. Reliability measures were therefore taken in 

the quiet room on James 7 behaviour only. Similarly, 

reliability measures were calculated for reinforcement only 

for James. Following this, reliability checks on 

reinforcement were introduced as a general procedure. 

RESULTS 

Figures 1 and 2 show the percentage of intervals 

containing stereotyped behaviours recorded in each session 

for every subject in the baseline and the experimental 

conditions. Figure 1 also shows the percentage of intervals 

containing second-rank stereotyped behaviours (eyebrow 

plucking) recorded for James. Table 2 shows the mean 

percentage of intervals containing stereotyped behaviours 

recorded for each subject in the baseline and the 

experimental conditions and the mean number of reinforcers 

administered to James in each experimental condition. 

Appendix 1 shows the raw scores recorded in each session. 

For 3 subjects, Graham, James and Nick, DRI was 

introduced first. For Declan and Billy, DRO was introduced 

first. The first experimental condition was introduced in 
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the classroom f~r two subjects, Nick and Declan, and in the 

quiet room for Graham, James and Billy. The effectiveness of 

the experimental procedures did not appear to be influenced 

by either the order or the setting in which these were 

administered. 

No generalisation across settings occurred for any 

subject, i . e. behaviour in one setting appeared to be 

independent of behaviour in the other. 

Table 2 
\ 

Mean percentage of intervals containing stereotyped behaviour in each 
condition. 

SUBJECT 
SETTING 

GRAHAM 
Quiet room 
Classroom 

JAMES 
Quiet room 
Classroom 

BILLY 

NICK 

Quiet room 
Classroom 

Quiet room 
C1assroom 

DECLAN 
Quiet room 
Classroom 

Baseline 

BASELINE 

24.5 
39. J 

56.7 
70,2 

32.9 
27. J 

5.4 
45.2 

78.7 
72.0 

DRO DRI BASELINE 

0.0 46.7 
52. J 67.7 

1.3 61.5 
74.7 73.7 

0.6 J4 .9 
2.0 J3.3 

21.3 6.03 
1.7 28.8 

1.5 65.7 
74.3 71.9 

N . t d b d . l:~q . t· 1 b 1 . f o major ren S were 0 serve In In1 1a ase Ine or 
t'\ 

any subject. No consistent relationship between the 

frequency of the stereotyped behaviour and setting were 

found across SUbjects. Thus, for two subjects, Nick and 

Graham, the mean percentage of intervals containing 
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stereotyped behaviour was higher in the classroom than in 

the quiet room. For Billy and Declan, the opposite 

relationship was found and higher percentages were recorded 

in the quietroom. For James, head rocking was higher in the 

classroom and eyebrow plucking was higher in the quiet room. 

ORI 

In the ORI condition stereotyped behaviour was reduced 

to near-zero levels for all subjects. This reduction 

occurred rapidly following change from baseline to ORI for 

all subjects except Nick. Nick~s stereotyped behaviour 

stabilised at a zero level on the fourth session in this 

condition. This dramatic reduction in the levels of 

stereotyped behaviour was maintained throughout this 

condition for all subjects and no trends were present in the 

data recorded for any subject in this condition. 

Rates of reinforcement recorded for James showed that 

density of reinforcement was considerably higher under ORI 

than under DRO. The mean rate of reinforcement under DRO was 

3.1 reinforcements per session whereas under DRI the mean 

reinforcement rate was 35.9 per session. 

DRO 

In the ORO condition stereotyped behaviour was reduced 

to near-zero levels for one subject, Billy. For this subject 

reduction occurred rapidly following change from baseline to 

DRO. DRO produced a slight increase in stereotyped behaviour 

for all subjects other than Nick who showed a fourfold 

increase in the rates of stereotyped behaviour over the 

levels recorded in initial baseline. 
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Final Baseline --------------

When the baseline condition was re-introduced following 

DRI, the levels of stereotyped behaviour increased for all 

subjects. Recovery of baseline following DRI appears to be 

clear cut with Graham and James but was less clear with Nick 

and Declan. Recovery did not occur with Billy following 

either experimental condition. 

In the DRI condition no major response covariation 

effects occurred between the two stereotyped behaviours 

recorded for James. Minor increases in eyebrow plucking were 

seen as head rocking decreased in the other conditions. In 

the quiet room, the frequency of eyebrow plucking stabilised 

at a low level after the first three sessions. In the 

classroom, stability was achieved immediately and did not 

appear to vary across conditions. 

Reliability measures were taken on five occasions. 

Reliability scores for stereotyped behaviour ranged from 

86.7/. to 100% with a mean of 94.71. agreements across all 

subjects and conditions. Reinforcement administration 

received a score of 100%. 

The results of this experiment support previous 

findings that reinforcing a response specifically 

incompatible with an inappropriate behaviour results in a 

reduction of that behaviour (Brawleyet al., 1969; Flavell, 
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1973; Weisberg et al., 1973). This experiment also confirmed 

that an incompatible response which was not in the subject 7 s 

repertoire could be reinforced using a shaping procedure and 

could effectively compete with the reinforcement available 

for the stereotyped behaviour. 

The finding that no major response covariation effects 

occurred in the DRI condition for James suggests that where 

rapid response reduction occurs under this schedule, 

concomitant increases in other stereotyped behaviours do not 

occur. Such response covariation effects have been reported 

with other procedures effecting rapid response deceleration, 

notably punishment and overcorrection (e.g. Roberts et al., 

1979; Rollings & Baumeister, 1981). Such effects could 

function as limiting factors in the widespread use of these 

procedures (Maag, Wolchik, Rutherford & Parks, 1986). 

The issue of response covariation and DRI is further 

investigated in subsequent chapters by recording second-rank 

stereotyped behaviours for all subjects where appropriate. 

It is more difficult to draw firm conclusions 

concerning response covariation effects under DRO. In this 

experiment, DRO did not produce a reduction in stereotyped 

behaviour for James. Thus, no major response covariation 

effects were seen in this condition. It is not known whether 

increases in non-targeted stereotyped behaviour would result 

where DRO produces response suppression as this issue has 

not previously been addressed in the literature (Poling & 

Ryan, 1982). Response covariation effects with DRO are 

further investigated in Chapter 5. 

The finding that the DRO condition led to increases in 



the levels of stereotyped behaviour of four of the five 

subjects is disturbing. Similar results have been reported 

with DRO by Foxx and Azrin (1973) and by Harris and Wolchik 

(1979). These findings, although not clearly understood, 

represent a severe limiting factor in the widespread use of 

DRO (Poling & Ryan, 1982). 

The return to baseline following DRI led to recovery 

for all but one subject. This finding implies that the 

experimental procedure was responsible for the reductive 

effect noted. This finding also suggests, however, that the 

reductive effects of DRI may be specific to the treatment 

conditions and that generalisation may therefore need to be 

specifically programmed. This issue is further investigated 

in Chapter 5. 

Although the results of this experiment showed that DRI 

can lead to a dramatic reduction in stereotyped behaviour, 

the reasons for this were not clear. Possible explanations 

included the prompting procedure, the high densities of 

reinforcement available or the high degee of 

experimenter/subject interaction in the DRI condition. 

The prompting procedure involved in shaping the 

incompatible behaviour involved a sequence of verbal, 

gestural and, finally, physical prompts. It was possible 

that the physical contact itself could have served as a 

"brief immobilisation" - a procedure which has been shown to 

reduce stereotyped behaviour (Luiselli, 1981). The 

possibility that the physical prompts could physically 

prevent the occurrence of stereotyped behaviour led to this 

for m of prompting being abandoned in subsequent experiments 
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in this study. The effects of verbal and gestural prompting 

are investigated further in Chapters 7 and 8. 
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The data collected on rates of reinforcement with James 

showed that the density of reinforcement under DR! was quite 

high. The reductive effects of DR! could be due to this high 

reinforcement density. Rates of reinforcement were recorded 

for all subjects in subsequent experiments where possible. 

The effects of reinforcement density are further 

investigated in Chapter 6. 

It was noted in this experiment that the level of 

interaction between experimenter and subject was higher 

during DRI than during ORO. The reductive effects of DRI may 

have been due to the non-contingent reinforcement provided 

by this social interaction. This possibility is investigated 

further in Chapters 7 and 9. 

The present experiment showed that DR! could reduce 

stereotyped behaviour, even when the incompatible behaviour 

was not present initially in the subjects repertoire. 

Whether a similar effect would be obtained with 

self-injurious behaviour (SIB) was not known. This 

possibility is investigated in the next chapter. 
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CHAPTER 4 

EXPERIMENT 2: The use of a DRI schedule to reduce 

In the literature, the relationship between stereotyped 

behaviour and self-injurious behaviour (SIB) has never been 

clearly deliniated. To date, consensus as to the definition 

and classification of these two types of behaviour has not 

been achieved despite numerous review articles relating to 

each <Baumeister & Forehand, 1973; Baumeister & Rollings, 

1976; Baumeister, 1978; Horner & Barton, 1980; Lewis & 

Baumeister, 1982; Berkson, 1983; LaGrow & Repp, 1984; 

Murphy, 1985; Smith & Matson, 1985). In particular, 

consensus is lacking as to whether stereotyped behaviour is 

a response class which includes SIB, or whether SIB and 

stereotyped behaviour are members of different 

response-classes. In recent studies, SIB was treated as 

being in the same response class as stereotyped behaviour 

(Edelson, or 
1984),~as a separate response class <Wieseler et 

al., 1985). Elsewhere the relationship between the two was 

acknowledged to be inconclusive (Berkson, 1983). 

Establishing whether or not SIB should be included in 

the same response class as stereotyped behaviour depends on 

a consensus as to how both behaviours are defined. Although 

general consensus on the definition of stereotyped behaviour 

is lacking, consensus on the definition of SIB, however, 

appears to be closer. Most variation between definitions 

rests on the degree of injury involved. 



Although SIB has been defined as widely as; "any 

painful or destructive act committed by the patient against 

his own body" (Ballinger, 1971), most definitions specify 

tissue damage or physical harm as the key factor (e.g. 

Horner & Barton, 1980). One of the clearest definitions is 

that offered by Murphy and Wilson (1985). They defined SIB 

as follows: 

IIAny behaviour, initiated by the 
individual, which directly results in 
physical harm to that individual. 
Physical harm will be considered to 
include bruising, lacerations, bleeding 
(internal or external), bone fractures 
and breakages, and other tissue 
damage."(p. 15.) 

The factors which suggest the separation of stereotyped 

behaviour and SIB into two distinct response classes can be 

summarised under two headings as follows: 

~~~~~!~~~. As was noted in Chapter 1, stereotyped 

behaviour is frequently regarded as being "non-functional" 

in that contingent environmental reinforcement for the 

behaviour is, typically, not apparent (e.g. Reid et ale 

1981; Foxx & McMorrow, 1983). This is not always the case 

with SIB. In a recent study, Wieseler et al., (1985) found 

that stereotyped behaviour and SIB could be distinguished in 

that a greater percentage of SIB resulted in staff attention 

than did stereotyped behaviour. 

Prevalence. Most studies show a difference in 

prevalence between stereotyped behaviour and SIB with 

stereotyped behaviour typically occurring more often than 

SIB (e.g. Hill & B.uininks, 1982). While differences in 
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prevalence might . suggest the existence of two separate 

response classes, it is probable that the converse could 

also be argued. Thus, if SIB is regarded as a subclass of 

stereotyped behaviour (e.g. Edelson, 1984) then it could be 

expected to be found at a lower prevalence than the major 

class (stereotyped behaviour). 

~_§~~g~~_~~~2e~~~_~~~~~ 

The evidence for regarding stereotyped behaviour and 

SIB as members of a single response class is of two types: 

!~~~~e~~~~~_~££~~~~~~ There are numerous examples of 

the same therapeutic procedure being used successfully with 

both stereotyped behaviour and SIB. Examples include: 

electric shock (Corte, Montrose, Wolf & Locke, 1971; 

Baumeister & Forehand, 1972), overcorrection (Harris & 

Romanczyk, 1976; Azrin, Kaplan & Foxx, 1973), water mist 

(Dorsey, Iwata, Ong, & McSween, 1980; Bailey et al., 1983) 

and differential reinforcement (Young & Wincze, 1974; Repp, 

Barton & Brulle, 1983), among others. This finding has been 

used by some authors to suggest that stereotyped behaviour 

and SIB are, therefore, members of the same response class 

(cf. Edelson, 1984). This conclusion, however, seems 

unwieldy if applied more generally. For example, it seems, 

impractical to include as members of a single response class 

all behaviours with which DRO has been shown to be an 

effective reductive schedule. 

~~e~!!!!~~_~~!~~~. A factor common to both 

stereotyped behaviour and SIB is the repetitive, almost 

mechanical way in which both behaviours are emitted. This 

finding may provide the strongest evidence for regarding 
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both behaviours as members of a single response class. There 

may, however, be a difference in the classification of 

stereotyped behaviour and SIB due to the high frequency of 

repetition of the behaviour. As mentioned in Chapter 1, one 

of Berkson~s (1983) sugges~ions for classifying stereotyped 

behaviour was the repetitive nature of the behaviour. It is 

less clear whether a high frequency of repetition is a 

necessary factor in the definition of SIB. 

~~~g~~~~~-~£_§!~ 

There is considerable variation in the frequency of the 

SIB reported in the literature. Tarpley and Schroeder 

(1979), for example, have described a case in which the rate 

of SIB exceeds 5,000 responses per hour. In contrast, Azrin 

et ala (1975) include a case where the rate of SIB is 6 

responses per day and other authors, while not supplying 

figures, have described as SIB behaviours which appear to 

occur at rates of less than once a week (e.g. Zuk, 1960). 

There may be some difficulty in including in the same 

class as SIB behaviours which involve some form of 

self-injury but which occur at comparatively low rates. It 

is rare, for example, for low rates of attempted suicide or 

drug abuse to be classified as SIB (Viney, Westbrook & 

Preston, 1985; Warburton, 1985). It may also be true that 

l~w-rate self injury may be more common than high-rate SIB. 

The author 7 s own experience has been that self injury is 

most frequently seen as a low-rate behaviour which is 

related to identifiable antecedent events (e.g. temper 

tantrums, task refusal, etc). This is in contrast to a 

smaller number of cases where the self-injury is exhibited 
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at a higher rate and where antecedent events are more 

difficult to identify. This distinction also appears in the 

literature where some SIBs appear to be compulsive and 

repetitive, as in the Lesch-Nyhan syndrome (Lesch & Nyhan, 

1964), and others to reflect more environmental control 

(e.g. Wieseler et al., 1985). 

Thus, firm conclusions about the classification of SIB 

as a subclass of stereotyped behaviour may ultimately depend 

on a behavioural analysis of the SIB in question. It is 

important, therefore, that any intervention which appears 

effective in supressing one class of behaviour is not merely 

assumed to be similarly effective in supressing the other. 

For example, evidence that a particular schedule is 

effective in reducing stereotyped behaviour does not 

guarantee that the same schedule will be effective in 

reducing SIB. It is, unfortunately, rare to find a 

researcher experimentally checking the effects of a 

particular reductive procedure on both stereotyped behaviour 

and SIB. Given the present state of our knowledge about 

these behaviours, however, such a practice seems essential 

if firm conclusions are to be made concerning the reductive 

power of any procedure. 

DRI and SIB 

Despite the fact that DRI is rated by parents as the 

most acceptable means of treating SIB (Pickering & Morgan, 

1985), the most effective procedures to date for reducing 

SIB have proved to be, either, contingent electric shock, or 

some form of restraint (Murphy, 1985). There are a number of 

reports of success using DRO alone to reduce rates of SIB 
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(cf. Horner & Barton, 1980) but DRO is more commonly used in 

combination with other procedures (for a review see Poling & 

Ryan, 1982). There is a question as to whether alternative 

behaviour during DRO must be incompatible with SIB to be 

effective. Some studies have found little difference between 

reinforcing responses which were not incompatible with the 

SIB and reinforcing responses which were specifically 

incompatible with it (Lovaas et al., 1965; Peterson & 

Peterson, 1968). Others have suggested that the degree of 

incompatability may be the key variable in determining the 

success of a differential reinforcement procedure in the 

reduction of SIB (Young & Wincze, 1974; Tarpley & Schroeder, 

1979) • 

To date there have been no studies using DRI which 

investigated the reduction of SIB where the incompatible 

behaviour was not initially present in the subject's 

repertoire. One study, Tarpley and Schroeder (1979), while 

not using an incompatible behaviour which was initially 

~~~~~~ from the subjects's repertoire, reported that SIB 

could be suppressed by reinforcing an incompatible response 

which was initially present at a low rate. These authors 

used a prompting procedure to shape an incompatible 

behaviour ("ball trading") from a low .rate to a level at 

which it could compete with the reinforcement available for 

the SIB. This procedure resulted in greater response 

suppression than did DRO (Tarpley & Schroeder, 1979). 

In the present study, Experiment 1 has shown that DRI 

produced a significant reduction in stereotyped behaviour 

even when the incompatible behaviour was initially absent 



from the subject's repertoire. As was stated earlier, it is 

necessary to experimentally check the effects of any 

procedure on both SIB and stereotyped behaviour before firm 

conclusions can be made concerning the reductive power of 

that procedure. Thus, Experiment 2 was undertaken to 

investigate whether DR! would produce similar results with 

SIB to those achieved with stereotyped behaviour in 

Experiment 1. 

METHOD 

§~~1~~~ 

The subject was a 9-year-old severely-handicapped 
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Down's syndrome boy who displayed very high rates of 

self - injurious behaviour. This consisted of repeatedly 

striking the side of his face with the palm of his hand at a 

rate in excess of 60 per minute (face slapping). To prevent 

this the subject was restrained in arm splints and a plastic 

hel~et most of the time. This restraint had the effect of 

severely restricting the subject's repertoire and limiting 

the development of appropriate behaviours. 

§~~~~~g 

The setting in which the experiment was conducted was a 

small quiet room, measuring 3 by 2 m, located in the 

residential unit which the subject shared with a mixed group 

of 7 other mentally-handicapped persons. 

~~~~c~~~~ 

The materials used in shaping the incompatible 

behaviour consisted of a single, wooden 3.5-cm cubic block 

and a wooden box with 20-cm sides. Reinforcement consisted 
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of 2 s of 50-Hz vibration from a vibrating cushion (IIDCPm, 

Cyclo Massager", Niagara Therapy, U.K. Ltd., Denbigh, N. 

Wales>. The vibrating cushion was activated by a foot switch 

placed between the power supply and motor. 

A single-subject, ABAB design was used. Due to the 

possibility that the subject could injure himself during the 

unrestrained sessions, response latency was used as the 

dependent variable i.e. the time from the removal of the 

experimenter 7 s hand to the subject slapping his own face. 

Procedure 

E~~=~~~~~~~~. A short pre-baseline observation period 

lasting 3 days was used to decide on a task suitable as a 

target behaviour which would be incompatible with the SIB. 

As no such behaviour was found, either by observation or 

from consultations with the staff, it was decided to prompt 

the subject to place the wooden block into the wooden box. 

This behaviour was chosen because it was similar to the 

tasks which were taught in the day unit which the subject 

attended. The pre-baseline period was also used to determine 

the most effective reinforcer. Vibration by means of a 

cushion was decided upon after consultation with the staff. 

~~~~~~~~. Baseline sessions began with the subject 

wearing splints but with his helmet removed. Over his seat 

was placed a tray on which the wooden block and the wooden 

box were placed. The splint on the subject 7 s left arm was 

removed and his left hand was placed on the tray and the 

experimenter 7 s hand placed on top of it. The experimenter 7 s 



61 

hand was then removed and an electronic timer was started. 

The timer was stopped when the subject slapped his face with 

his hand and the session ended. 

DR!. This procedure was similar to that of the 

baseline with the following additions: When the splint was 

removed the subject was physically prompted to place a block 

into the box. This response was immediately reinforced and 

his hand was then placed back on the tray and restrained. 

The subject was then instructed to "Do it again," the 

experimenter 7 s hand was again removed and the timer started. 

It was stopped when the subject slapped his face. The 

session ended after one trial. 

RESULTS 

Figure 3 shows the latency in seconds plotted for . each 

session of one trial. Table 3 shows the mean latency in each 

baseline and experimental condition. Appendix 3 shows the 

raw scores recorded in each session. 

Table 3 
Mean latency in seconds in each condition. 

BASELINE DRI (I) BASELINE (II) DRI (II) 

0.429 3. )02 0.622 3.677 

In the first baseline condition, face slapping occurred 

immediately following restraint removal. All latencies 

recorded in this condition were less than 1 s and there was 

little variation between sessions. 

Once the first DRI condition was introduced, the ~ 

latency from restraint removal to the onset of face slapping 
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increased considerably. The mean latency in this condition 

was six times longer than that recorded in the previous 

baseline condition. There was considerable variation in the 

time taken to the onset of face slapping between sessions 

and in three sessions (Sessions 16, 21 and 22) latencies of 

more than 5 seconds were recorded. 
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When the second baseline condition was introduced, the 

latencies again dropped to less than 1 s and remained 

relatively constant across sessions. This condition produced 

very similar results to the first baseline condition. 

· In the final DRI condition, the latencies again showed 

a marked increase and once again the mean latency in this 

condition was almost six times longer than that recorded in 

the previous baseline condition •• Following the third 

session in this condition (Session 35), however, the 

latencies began to decrease again. At no stage, however, did 

the latencies decrease to the level of the baseline 

sessions. 

DISCUSSION 

The results of this experiment showed that when the 

subject~s hand was freed from restraint, face slapping 

occurred immediately in the baseline conditions whereas the 

DRI conditions produced a marked increase in latencies. In 

the final DRI condition, however, the latencies began to 

decrease although they did not reach baseline levels. 

Behavioural notes taken during the second DRI condition 

showed the subject~s general behaviour to have deteriorated 

towards the latter part of the recording period. This may 

have been related to a dental problem which was diagnosed 
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following the completion of the experiment. Thus, the 

somewhat surprising finding of shorter response latencies 

towards the end of the second DR! condition may be accounted 

for. 

The results of the present study are similar to others 

which suggest that the differential reinforcement of 

incompatible responses can reduce high rates of SIB (Young & 

Wincze, 1974; Tarpley & Schroeder, 1979). However, the 

present study also shows that DR! can function as a 

reductive schedule, even when no appropriate incompatible 

behaviours can be found in the subject~s repertoire. This 

finding is similar to that of Experiment 1 and may be of 

particular importance in the treatment of SIB in very 

severely and profoundly handicapped persons. 

Once workable intervals free of SIB have been 

established, a procedure similar to that used by Fenkel, 

Moss, Schofield and Simmonds (1976) could be used to enhance 

treatment gains. This procedure, by reinforcing gradually 

increasing intervals free of self-injury, results in the 

further reduction of SIB. 

It is important to emphasise that the use of the 

physical-prompting method ensured that results could not be 

attributed to physical restraint. Possible other 

explanations for the effectiveness of DRI are discussed in 

subsequent chapters. 

An important aspect of this experiment was the use of 

response latency as the dependent variable rather than the 

percentage of intervals containing the inappropriate 

behaviour which is the measure used in the other experiments 
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in this study. This decision was taken for ethical reasons 

as it was not felt justifiable to allow the subject to 

strike his face continuously in the baseline conditions. 

Surprisingly, this is not a common practice and many studies 

report procedures which permit quite high rates of SIB to 

occur during data collection (e.g. Favell, McSimsey & Jones, 

1978; Dorsey et al., 1980; Borreson, 1980) although this 

practice has been the subject of discussion (Noonan & 

Bickle, 1981). 

An issue which is common to both Experiment 1 and the 

present experiment is that the inappropriate behaviour, 

although showing a reduction under DRI, tended to return to 

the initial baseline levels during the final baselines. This 

implies that, although DRI appears to have a strong effect, 

the effect may last only as long as the schedule is in 

operation and that generalisation does not occur. The next 

chapter examines the question of generalisation in more 

detail. 



CHAPTER 5 

~!~~~!~~~!-~!-~~-!~~~~!!g~!!~~-!~!~-!~~-g~~~~~!!~~!!~~~~! 

!~~~!~~~!-~££~~!~-~~!~g-~~!. 

The eventual goal of any reductive intervention is 

to ensure the generalisation of the reductive effects. The 

generalisation effects of treatment interventions are 

typically not reported in the applied behavioural analysis 

literature (Kazdin, 1984). Baumeister (1978) has claimed in 

relation to stereotyped behaviour that "generalisation and 

durability of suppression effects generally have not been 

dealt with adequately" (p. 353). The same pointhas been made 

concerning self-injurious behaviour (Baumeister & Rollings, 

1976). More recent reviews (LaGrow & Repp, 1984; Smith & 

Matson, 1985) confirm that the majority of studies on 

stereotyped behaviour fail to report follow-up details. 

Where follow-up information has been reported, results 

appear to be variable. While a small number of studies have 

shown some spontaneous generalisation of treatment effects 

(e.g. Azrin et al., 1973; Azrin et al., 1975; McGonigle et 

al., 1982;), many studies have shown that treatment does not 

produce spontaneous generalisation unless specifically 

programmed (e.g. Luiselli, Helfen, Pemberton & Reisman, 

1977; Cavalier & Ferretti, 1980). 

Luiselli, Pollow, Colozzi and Teitelbaum (1981), using 

a DRO procedure, found that when they increased the DRO time 

spontaneous generalisation of appropriate behaviour occurred 

in the untreated responses of one subject. In the present 

study, however, Experiment 1 has shown that DRO alone did 
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not reduce stereotyped behaviour for the majority of the 

subjects. One possible explanation was that the stereotyped 

behaviour was emitted at too high a rate to contact the DRO 

contigency. Luiselli et ala (1977), using an overcorrection 

procedure, found that stereotyped behaviour could be 

suppressed long enough to allow contingent reinforcement to 

be provided for incompatible behaviour. There have been no 

long-term follow-up studies on the effects of a DRI schedule 

on its own. 

In the present study, Experiments 1 and 2 showed that 

initial baseline levels of responding tended to be 

recoverable in final baselines. This finding suggests that 

generalisation of the effects of the DRI schedule may have 

to be specifically programmed. Although it would be possible 

to programme generalisation based on the systematic fading 

of staff interaction, this may not occur as rapidly on a DRI 

schedule as it might on a schedule requiring less initial 

interaction such as DRO. 

In Experiment 1, it was found that baseline recovery 

did not occur in the DRO condition with the subject who 

showed initial response suppression on this schedule. It is 

possible that if initial response suppression could be 

obtained for all subjects, then suppression could be 

maintained on a DRO schedule alone. The work of Luiselli et 

ala (1977), using a concurrent schedule, suggests that by 

combining two procedures, stereotyped behaviour could be 

reduced sufficiently to permit a differential reinforcement 

procedure to be used. Experiment 3 was undertaken to 

determine whether a reduction in stereotyped behaviour could 



be obtained using a concurrent DRI DRO schedule and whether 

treatment gains could be maintained on a DRO schedule alone. 

METHOD 

§~~1~~!~ 

Three of the subjects from Experiment 1 were used in 

this experiment. They were Billy, James and Graham. The 

behaviours recorded in Experiment 1 were used in this 

experiment as the first-rank stereotyped behaviours. In 

addition, the second most frequently occurring behaviours 

were recorded as the second-rank stereotyped behaviours. 

Billy~s second-rank behaviour was body-rocking. This was 

defined as two or more consecutive front-to-back movements 

of at least 10 degrees, from the waist up. Graham~s 

second-rank behaviour was crotch-rubbing. This involved him 

placing both hands over his crotch and rubbing the area with 

a vigorous up and down motion. This behaviour usually lasted 

for less than five seconds at a time. As in Experiment 1, 

James~ .second-rank behaviour was eyebrow plucking. 

§~!!i~g 

The setting was the quiet room which had been used 

during Experiment 1 for Billy and Graham. The room was 

modified slightly by the construction of a small compartment 

containing a one-way screen to allow inter-rater agreement 

measures to be taken without influencing the subject's 

stereotyped behaviour. 
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~22~C~~~~ 

A Dragon 32 microcomputer (Dragon Data Ltd, Swansea, 

Wales) was used to signal and record reinforcement in the 

DRO conditions. A short BASIC programme was written for this 

purpose (See Appendix 10 for listing). 

~~~~g~ 

An A B B+C B design across subjects was used. Due to 

clinical considerations, it was decided to end the 

experiment on a treatment (B) rather than a baseline (A) 

condition. 

~~~~c~i~g 

The method of recording was the same as in Experiment 

1, i.e. 10-s momentary time sampling, except that the 

mirocomputer was used to signal and record reinforcement. 

The rates of reinforcement were recorded for each 

schedule in each experimental condition. 

~~~E~~~~_§E~~i!i~~~i~~ 

The same criteria were used for choosing tasks as in 

Experiment 1. At the time of the experiment both James and 

Graham were being taught a similar task in class. This was 

placing coloured plastic shapes with a radius of 2 cm into a 

plastic box with 20-cm sides. In order to foster 

generalisation to the classroom, this behaviour was chosen 

as the incompatible behaviour for both sUbjects. One of 

Billy~s classroom tasks involved the construction of 

geometric shapes using interconnecting plastic bricks 

(Lego). In the modified version, the experimenter 

constructed a shape using bricks of various lengths (e.g. 
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1.5, 3, and 8 cm). Billy was then requested to copy this 

shape as the incompatible response. 

Procedure 

Procedural details are the same as those described in 

Chapter 2 with the following exceptions: 

~~~=~~~~~~~~. The pre-baseline period was used to 

decide on second-rank behaviours for Billy and Graham and to 

ensure that the reinforcers which were used in Experiment 1 

could still be used in this experiment. 

As Billy~s 1st-rank stereotyped behaviour occurred at a 

lower rate than in Experiment 1, it was decided to 

investigate whether a low rate response could be further 

reduced. 

Social praise (e.g. "Well done, Billy") was found to be 

still the best available reinforcer for Billy and James. 

Graham was found to be working for social praise alone by 

this time and no longer needed this to be combined with 

orange juice. 

ORO. In the ORO-only condition, reinforcement was 

administered contingent on a 10-s absence of the stereotyped 

behaviour. If the stereotyped behaviour was observed at any 

time during this period, the 10-s interval was reset and 

timing recommenced when the stereotyped behaviour had 

ceased. 

Concurrent ORO DRI. Under the concurrent DRO ORI 

schedule, reinforcement was available for a 10-s absence of 

stereotyped behaviour ~~~ for the successful completion of 

the incompatible behaviour. Verbal and gestural prompts were 

administered to the subjects where necessary. 
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Using the microcomputer, separate recordings were made 

of reinforcement delivered for a 10-s absence of stereotyped 

behaviour (DRO) and for incompatible behaviour (DR!). 

Re!!~bi!!!~. Reliability measures were recorded in 

each condition. Scores for combined reinforcement 

administration were also recorded in the experimental 

conditions. This was achieved by the rater recording a tick 

each time the phrase "Well done,--" was heard. 

RESULTS 

Figure 4 shows the percentage of intervals containing 

stereotyped behaviour recorded in each session for every 

subject in the baseline and experimental conditions. Table 4 

shows the mean percentage of intervals containing 

stereotyped behaviour recorded in each condition. Table 5 

shows the mean number of reinforcers administered in each 

intervention condition. Appendix 4 shows the raw scores 

recorded in each session. 

Table 4 

Mean percentage of intervals containing stereotyped behaviour for 
all subjects in each condition. 

SUBJECT 

GRAHAN 

JAMES , 

BILLY 

Baseline 

BASELINE 
1st 2nd 
Rank Rank 

L. 9.6 J8.6 

86.9 3.9 

12.0 2L..L. 

DRO(I) 
1st 2nd 
Rank Rank 

35.6 9.0 

82. I 2.5 

3.3 8.9 

DRO & DR! DRO(ll) 
1st 2nd 1st 2nd 
Rank Rank Rank Rank 

2.08 O.L. 60.0 1.8 

22.0 0 81.0 1.8 

0 0.7 2. I 1.7 

No major trends in first-rank stereotyped behaviours 

were observed in the baseline for James or Billy. A slight 

overall increasing trend was noted for Graham. No major 
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trends in second~rank stereotyped behaviour were observed in 

baseline for James or Graham. A slight overall increasing 

trend was noted for Billy. Thus, for both Billy and Graham 

the trends noted meant that the last three datum points were 

not within twenty percent of the mean of all datum points in 

this setting. Although this was one of the requirements for 

baseline stability mentioned in Chapter 2, it was decided to 

regard these baselines as stable for the purposes of this 

experiment. This decision was taken because the trends were 

very slight and were increasing prior to a reductive 

intervention condition. 

The initial DRO produced a significant reduction in 

first-rank stereotyped behaviour of Billy. For the other two 

subjects, the initial DRO condition produced only a slight 

overall decrease in first-rank stereotyped behaviour. For 

Graham, an initial decrease in levels of stereotyped 

behaviour was followed by a gradual increase in the 

behaviour. Second-rank stereotyped behaviours were reduced 

only for Billy. For Graham and James, DRO did not produce a 

significant change in second-rank behaviour. 

Concurrent DRO DR! 

The concurrent schedules produced significant 

reductions in the first-rank stereotyped behaviour of James 

and Graham compared with the baseline conditions. For Billy, 

the near-zero reductions obtained in the DRO condition were 

maintained in this condition. The concurrent schedules 

reduced Graham~s first-rank behaviour to near-zero levels 



and James' to less than 5'l. of the levels recorded in 

baseline. 

The concurrent schedules resulted in near-zero levels 

of second-rank stereotyped behaviour for all subjects~ 

For Billy and Graham, the response suppression which 

had been achieved in the concurrent schedule was not 

maintained in the final DRO condition. For these subjects, 

there was less than a 107. difference between the levels ; of 

first-rank stereotyped behaviour recorded in this condition 

and the levels recorded in the initial DRO condition. For 

Billy, the reduction in first-rank stereotyped behaviour 

which had been achieved in the initial DRO, and maintained 

in the concurrent schedule condition, was also maintained in 

this condition in all SUbjects. 

The final DRO condition maintained the near-zero levels 

of second-rank behaviour which had been obtained in the 

concurrent schedule condition. 

Table 5 

Mean number of reinforcers administered per session in each 
intervention condition. 

SUBJECT DRO (I) CONCURRENT 
DRO DRI 

GRAHAM 9.85 27. 12 22.37 

JAMES 2.75 14.20 4 ).60 

BILLY 23.89 28.0 15.56 

Reinforcement 

DRO (II) 

4.50 

3.65 

26.50 

The mean number of reinforcers administered per session 

was higher in the concurrent schedule than in either of the 
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ORO-only conditions (Table 5). Where ORO produced the 

initial response reduction (Billy), reinforcement rates were 

higher in ORO than in ORI. For Graham and James, 

reinforcement rates were higher in DRI than in the DRO only 

conditions. In the concurrent schedule, however, the 

addition of the DRI schedule led to considerable increases 

in the rates of reinforcement administered in ORO. Thus, not 

only were high reinforcement densities recorded in DRI but 

DRI also led to an increase in reinforcement rates in DRO. 

B~!~~~~!!~~ 

Reliability ratings for stereotyped behaviour were 

recorded on 13 occasions and scores ranged from 93.37. to 

1007. with a mean of 97.77. across all subjects and 

conditions. Ratings for reinforcement administration were 

recorded on seven occasions and scores ranged from BO.57. to 

1007. with a mean of 94.B7.. 

DISCUSSION 

The main findings from this experiment were that DRO 

when used alone produced a significant reduction only in the 

stereotyped behaviour of the subject with the highest level 

of functioning (Billy). This finding was similar to that of 

Experiment 1 and provides further evidence indicating that 

the subject 7 s level of mental handicap may be a factor in 

the effectiveness of DRO as a reductive schedule but does 

not seem to be relevant to the effectiveness of DRI. 

When a concurrent DRO DRI schedule was used, 

significant reductions in the stereotyped behaviour of the 

other subjects occurred. These reductions, however, were not 
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maintained when ~he DRO only condition was re-introduced. 

Experiments 1 and 2 of the present study showed that 

the effects of DRI do not generalise into the final 

baseline. The present experiment examined the possibility 

that generalisation effects would be enhanced if the initial 

reductions could be attained using a concurrent schedule. 

The results suggest that, although the reductive effects of 

the concurrent schedules are as effective as those achieved 

using a DRI schedule, generalisation does not appear to be 

enhanced using the concurrent schedule. Thus, it appears 

that generalisation may have to be specifically programmed 

following DRI. 

The results of this experiment are consistent with 

other studies which have found that although gains may be 

made in the treatment environment, these gains typically do 

not spontaneously generalise beyond the treatment situation 

(e.g. Lovaas, Kogel, Simmonds & Long, 1973; Stokes & Baer, 

1977; Wahler, 1969; Walker & Buckley, 1972; Kazdin, 1984). A 

number of techniques for producing generalisation have been 

suggested (e.g. Stokes & Baer, 1977; Repp & Deitz, 1979; 

Kazdin, 1984) and their relevance to DRI will be discussed 

in more detail in Chapter 10. 

In the present experiment, no major response 

covariation effects were noted for any subject. These 

results thus provide further evidence that response 

substitution is not a factor of importance with DRI 

schedules. 

The prompting procedure used in this experiment did not 

include physical prompting <Foxen & McBrien (1981). 



Therefore treatment gains could not be attributed to 

physical restraint. This is an important findIng as this 

variable was not controlled for in Experiment 1. 

In the present study, the density of reinforcement has 

been found to be high in the DR! schedule. In this 

experiment it was found that DRI can also function to 

increase the reinforcement available under a ORO schedule. 

It is not known whether the reductive effectiveness of DRI 

was due to the high densities of reinforcement associated 

with DRI. This possibility is investigated in the next 

chapter. 
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Although a number of successful treatment interventions 

have been reported relating to both stereotyped and 

self-injurious behaviour, few researchers have undertaken a 

component analysis of successful treatments. Component 

analysis refers to the recognition of treatments as 

"complicated events consisting of a number of components" 

(Baumeister, 1978 p.376) and the attempt to disentangle the 

relative contribution of each major component to the 

effectiveness of the treatment (Whitman et al., 1983). Such 

an analysis should assist in the development of a more 

efficient technology by eliminating unnecessary components 

(cf. Baumeister, 1978; Horner & Barton, 1980; Whitman et 

al., 1983). To date, the literature does not contain a 

component analysis of DR!. In the present study, Experiment 

1 showed that DRI produced a significant reduction in 

stereotyped behaviour and Experiment 2 showed similar 

results with self-injurious behaviour. It was not known, 

however, which components of the DRI schedule were 

responsible for this response suppression. Experiments 2 and 

3 suggested that these results were not due to response 

prevention alone as physical prompting had not been used. 

These experiments also showed that DRI produced very high 

rates of reinforcement. This experiment was designed to 

investigate whether density of reinforcement alone could 

explain the reductive powers of DRI. This experiment is the 



first attempt to . subject a DRI schedule to a component 

analysis. 

METHOD 

§~~J~~~ 
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One subject, James, previously a subject in Experiments 

1 and 3, was chosen as the subject for this experiment 

because of his persistent high rates of stereotyped 

behaviour. 

§~~~~~g 

The setting was the quiet room used for James in 

Experiment 1. 

~ee~~~~~ 

A 9-v doorbell (Bosch, design no. 903241/2) in circuit 

with an independent battery (Ever Ready PP3B) and activated 

by a hand-held switch was used to signal reinforcement in 

the DRI condition. This signal was recorded using a 6-v tape 

recorder (Sharp, model no. RD-610E) .• 

Q~~~g~ 

This experiment sought to compare the effects of a DRI 

schedule to a matched reinforcement-only, variable-time (VT) 

schedule. The design used was similar to an 

alternating-treatments design (Barlow & Hayes, 1979) with 

the addition of a yoked-control procedure. Yoked control 

means that one reinforcement treatment (VT) was matched to 

the reinforcement on the other (DRI) on a session-by-session 

basis. Thus, a session of VT always followed a DRI session. 

To control for treatment interaction effects, schedule 
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administration was randomly allocated_by the spin of a coin. 

The results of this allocation are shown in Table b. Each 

session began with a 5-min baseline period which was 

followed immediately by a 5-min DR! period. This was 

followed in turn by a variable number of experimental 

periods and ended with a 5-min VT period, i.e. a number of 

non-recorded DR! and VT periods were randomly interposed 

before and after the recorded VT periods. The variation in 

the number of periods depended on the random allocation of 

experimental conditions in Table 6. Although all periods in 

Table 6 were administered,only the baseline and yoked DRI/VT 

periods were recorded. The recorded session sequence was 

thus: baseline, DRI, VT. 

Table 6 

Order of the experimental conditions. 
Each recorded DRI/VT sequence ~as 
preceded by a baseline condition. 
Recorded sessions are underlined. 
Sequence reads across the page. 

BL DRI VT VT VT VT 

BL DRI DRI VT BL DRI 

VT VT YT YT BL DRI DRI 

VT VT VT BL DRI 

VT VT BL DRI VT 

BL DRI VT BL DRI VT 

Note: BL: Baseline 
DRI: Differential reinforcement 

of incompatible behaviour 
schedule 

VT: Variable time schedule 
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Recording was the same as in Experiment 1 (10-s 

momentary time sampling) with the exception that the time of 

delivery of reinforcement in the DRI condition was signaled 

by a bell and recorded on tape. The number of reinforcers 

delivered in the DRI and VT conditions was also recorded. 

Procedure 

Procedural details are the same as those described in 

Chapter 2 with the following exceptions: 

~~~=~~~~~~~~. The pre-baseline period was used to 

decide if the first and second-rank behaviours used for 

James in the previous experiments were appropriate. It was 

found that the same behaviours were appropriate thus, James' 

first-rank behaviour was head-rocking and his second-rank 

behaviour was eyebrow-plucking. 

Social praise (IiWell done, James ll
) was found to be 

still the most effective available reinforcer for James. 

to that of Experiment 1 with the exception that 

reinforcement was marked by a bell. This sound was recorded 

for use in the VT condition. In addition, as in Experiment 

2, physical prompting was not used. In the VT condition, the 

tape recording taken in the preceding DRI session was played 

through earphones to the experimenter. At the sound of the 

bell, a reinforcer was presented to the subject irrespective 

of the behaviour. Thus, the spacing of reinforcers in time 

was the same as that in the preceding DRI session. 

~~~~~~~~~~~. Reliability measures were taken on the 

first-rank behaviour (head rocking) in each condition. 



Scores for reinforcement administration were also recorded 

in the DRI condition in the same manner as in Experiment 3. 

Reliability measurements were taken in the manner described 

in Chapter 2. 

RESULTS 

Figure 5 shows the percentage of intervals containing 

stereotyped behaviour recorded in each session. Table 7 

shows the mean percentage of intervals containing 

stereotyped behaviour recorded in each condition. Appendix 6 

contains the raw scores recorded in each session. 

Table 7 

Mean percentage of intervals containing stereotyped behaviour. 

BASELINE 

) s t 2nd 
Rank Rank 

72.0 3.0 

Baseline 

Dl<l 

) s t 2nd 
Rank Rank 

9.3 1.0 

VT 

1st 2nd 
Rank Rank 

91.7 0.0 

The baseline level of first-rank stereotyped behaviour 

<head rocking) began low and increased to an asymptote by 

Session 5. An exception to this was the percentage for 

Session 6. 

The second-rank behaviour (eyebrow plucking) remained 

low during the baseline with the exception of Session 6 in 

which a slight response covariation effect occurred where 

low rates of head rocking were accompanied by small 

increases in eyebrow plucking. 

DRI 

The DRI condition produced an immediate reduction in 

BO 
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Figure 5. The percentage of intervals containing 
the two stereotyped behaviours recorded for James. 
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head rocking. A ~light overall recovery was, however, 

noticeable and accelerated after Session 8. Therefore, the 

experiment was discontinued after Session 10 due to the risk 

that DRI would lose its reductive effect. 

The percentage of intervals containing eyebrow 

plucking remained low during this condition and no response 

covariation effects were noted for DRI. The mean number of 

reinforcers administered per period in this condition was 

48.3. 

VT 

In the VT condition, rocking occurred immediately at a 

high rate which was well above the mean baseline rate. This 

rate was maintained throughout the experiment although in 

the final four sessions levels were below those of baseline. 

The mean percentage of intervals containing plucking 

was zero. 

~~!.!.~~~!.!.~ 

Reliability scores for head rocking ranged from 907- to 

1007- with a mean of 96.77- Reinforcement administration 

achieved a score of 1007-

DISCUSSION 

The results of this experiment suggest that the DRI 

schedule produces greater response suppression than a 

matched, reinforcement-only procedure. The reinforcement 

only (VT) procedure was shown to lead to very high levels of 

stereotyped behaviour. This result may have been due to 

reinforcement being provided while the subject was engaging 

in stereotyped behaviour. This may also explain why DRI 
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became less effe~tive as the experiment progressed. As · soon~ 

this became apparent then the experiment was discontinued 

for ethical reasons due to the possibility of further VT 

sessions providing reinforcement for stereotyped behaviour 

thus negating the reductive effects of DRI. 

It was noted that baseline levels of head rocking began 

low but showed a steady increase to an asymptote by Session 

5. In the context of the baseline levels taken in earlier 

experiments with James, this initial low level is surprising 

and may be due to a slight interaction effect between 

baseline and DRI. It was also noted that the levels of head 

rocking recorded in Session 6 were unusually low in 

comparison with the levels throughout the baseline 

condition. 

The behavioural notes taken for this Session 6 showed 

that James was reported by staff to be feeling unwell on the 

day of the session. It may be that this had an effect on his 

baseline scores for that day. It is interesting to note, 

however, that the experimental sessions administered on the 

same day do not seem to be affected. 

The main finding of this experiment was that DRI was 

clearly superior to VT as a reductive procedure. This 

finding suggests that high densities of contingent 

reinforcement alone cannot explain the reductive powers of 

DRI. Tarpley and Schroeder (1979) found that DRI was more 

effective as a reductive procedure than DRO. The procedure 

used in that study, however, resulted in DRO yielding a 

higher rate of reinforcement than DRI. Thus, the most 

effective reductive schedule, DRI, was not associated with 



the highest density of reinforcement. This finding is in 

line with the results of the present experiment in 

suggesting that the rate of contingent reinforcement alone 

does not provide an adequate explanation for the reductive 

effects of DR!. 

The results of the present experiment confirm those of 

the earlier experiments of this study which suggested that 

response covariation effects do not occur with DR!. 

83 

The major conclusion from this experiment is that 

further component analysis is necessary to provide an 

adequate explanation for the reductive effects of DRI. In 

addition to high contingent reinforcement densities, DRI may 

also contain high rates of prompting and interaction between 

the subject and experimenter. It is possible that these 

factors may provide sufficiently high rates of 

non-contingent reinforcement to account for the reductive 

effects of DRI. The next experiment investigates the 

contribution of these variables. 
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CHAPTER 7 

This experiment undertook a further component analysis 

of a DRI schedule. Experiment 4 showad that the reductive 

powers of DRI cannot be attributed to high reinforcement 

densities alone. In addition to contingent reinforcement~ 

the DRI schedule also includes a prompting component and a 

non-contingent social-interaction component. This experiment 

compared a DRI schedule with a combined prompting and 

interaction procedure in order to check whether either of 

these components might be responsible for the reductive 

effect of the DRI schedule. Thus, this experiment was 

designed to provide information as to whether further 

investigation into the effects of prompting or 

social-interaction was necessary. If the combined procedure 

was not found to have a major effect on stereotyped 

behaviour, then it could be assumed that another, as yet, 

untested component was responsible for the reductive powers 

of DRI. Only if no major differences were found between DRI 

and the combined prompting and interaction procedures would 

it be necessary to further break down the combined procedure 

into separate components. 

METHOD 

The general methodology was similar to that described 

in Chapter 2. Departures from this general method will be 

described under the appropriate heading below. 
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§~~d~~~~ 

Two of the subjects from Experiment 1 were used in this 

experiment. They were Nick and Declan. The first-rank 

stereotyped behaviours recorded in Experiment 1 were also 

used in this experiment. For Nick this was hand-clapping and 

for Declan this was twirling a feather in his hands. (See 

Chapter 3 for a more detailed description of these 

behaviours). In addition, the second most frequently 

occurring ("second-rank") stereotyped behaviours were also 

recorded. Nick~s second-rank behavio~r consisted of mouthing 

his fingers. Declan~s second-rank behaviour was 

inappropriate masturbation in class. This consisted of a 

vigorous rubbing of his genital area through his trousers 

with his right hand. 

§~~!!.!:!9 

The setting was the quiet room that had been used 

previously during Experiment 1 with these two subjects. 

~ee~~~~~~ 

A square peg board with 21-cm sides and containing 64 

holes was used in the DRI condition. As in Experiment 1, for 

both the subjects, the incompatible behaviour consisted of 

placing different coloured pegs measuring 2 cm into circular 

holes in the peg board. 

Q~~!.9~ 

A yoked-comparison BC design was used. The effects of 

DRI (C) alone had previously been established with these 

subjects. Establishing further baseline levels was not 
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considered necessary as the central issue was the reductive 

power of one treatment as compared to another, irrespective 

of levels of responding in the absence of B or C. 

The method of recording was the same as in Experiment 1 

(i.e. 10-s momentary time sampling). The rate of 

reinforcement was also recorded in the DRI condition for 

each subject. 

Procedure 

The procedural details were similar to those described 

in Chapter 2, General Methodology, with the following 

exceptions: 

Pre-baseline. It was found that the most frequently 

occurring stereotyped behaviour for both subjects was the 

same as that noted in the pre-baseline condition for 

Experiment 1 so the same first-rank stereotyped behaviours 

were used. Second-rank stereotyped behaviours were 

determined by rank ordering all of the stereotyped 

behaviours which each subject showed and recording the 

second most frequently occurring stereotyped behaviour. 

Intervention. The DRI condition was the same as that 

described in Experiment 1. In the combined interaction and 

prompting procedure the experimenter interacted with the 

subjects in the same manner as in the DRI condition. Verbal 

and gestural prompts were used where necessary to ensure 

that the task was completed. In the combined condition, 

however, the incompatible behaviour was not reinforced. 

~~~~~~~~~~y. In Experiment 1 it had been found that 
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the presence of a second person in the quiet room affected 

the rate of stereotyped behaviour of Nick and Declan. In the 

present experiment, pre-baseline observations confirmed that 

this was still the case. For admini.strative reasons it was 

not possible, either to modify the setting to conceal the 

second rater, or to use another setting. Therefore, no 

reliability measurements were calculated in this 

e>~ per i ment • 

RESULTS 

Figure 6 shows the percentage of intervals containing 

the stereotyped behaviours recorded in each session for both 

subjects in each experimental condition. Table 8 shows the 

mean percentage of intervals containing stereotyped 

behaviour recorded in each condition for each subject. 

Appendix 7 shows the raw scores recorded in each session. 

Table 8 

Mean percentage of intervals containing two stereotyped behaviour~ 
recorded in each condition. 

SUBJECT STEREOTYPED PROMPTING DR1 
BEHAVIOUR E:. INTERACTION 

NICK Clapping 6.1 1.0 

Mouthing 1.0 0.0 

DECLAN Twirling 0.3 2.2 

Rubbing 5.0 0.0 

Combined Procedure 

The combined prompting and social-interaction condition 

led to low rates of first-rank stereotyped behaviour for 

both subjects. The mean level recorded for Nick (b.1/') was 
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Figure 6. The percentage of intervals containing 
the two sterotyped behaviours recorded for Nick 
and Declan. 
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higher than the mean level recorded for Declan (0.3%). The 

levels of second-rank behaviours were also low with the mean 

levels recorded for Declan (5%) higher than the mean level 

recorded for Nick (1.6%). 

DRI 

For both subjects the DRI condition led to very low 

levels of stereotyped behaviour. The mean level was less 

than 3% of intervals for either subject with either 

stereotyped behaviour. 

As in previous experiments in this study, no major 

response covariation effects were noted with DRI and a low 

level of first-rank stereotyped behaviour was not found to 

lead to an increase in second-rank stereotyped behaviours 

for either subject. 

DISCUSSION 

The results of this experiment show that there was 

little difference between the levels of stereotyped 

behaviour recorded in a combined prompting and 

social-interaction condition and the behaviour recorded in a 

DRI condition. Overall, the levels differed by less than 6% 

between these two conditions and the levels of stereotyped 

behaviour did not rise above 7% of intervals in either 

condition. 

The baseline levels for hand clapping recorded for Nick 

in Experiment 1 do not differ significantly from the levels 

recorded in either treatment condition in the present 

experiment. In Declan 7 s case, however, the baseline levels 

recorded in Experiment 1 (78%) . were markedly higher than the 



levels recorded in the present experiment. 

The finding that the DR! condition produced near-zero 

levels of stereotyped behaviour is consistent with the 

results of the earlier experiments in the present study. 

This finding, combined with the finding that response 

covariation effects do not occur with DR!, provides further 

evidence that DR! is an effective reductive schedule for use 

with stereotyped behaviour. The finding that the combined 

prompting and social-interaction procedure also led to low 

levels of stereotyped beha~iour is of major interest and 

suggests that the effects of DR! may in large part be due to 

these variables. Thus, the effects of DR! may be due to the 

prompting procedure used, the non-contingent 

social-interaction between experimenter and subject~ or a 

combination of these components. 

Davenport and Berkson (1963) reported that the presence 

or absence of the experimenter from the experimental room 

was a critical variable effecting whether or not the 

presence of objects had a reductive effect on levels of 

stereotyped behaviour. This suggests that the 

experimenter/subject interaction may be of prime importance. 

Tarpley and Schroeder (1979) also suggested that 

interactions between experimenter and subject may have been 

a key variable explaining the superiority of DR! over DRO in 

the reduction of self-injurious behaviour. 

On the other hand, however, the effects of prompting on 

DR! have not been fully investigated. Luiselli (1981) has 

suggested that physical prompting may serve as a "brief 

immobilization", a procedure which has been shown to reduce 

89 



self-stimulation (Luiselli, 1981). It is not known, however, 

whether verbal or gestural prompting has similar effects. 

The present experiment could not determine which 

component had the major effect so further experimentation 

was necessary to isolate the key variables responsible for 

the reductive powers of DRI. The findings of the present 

experiment suggested that a further component analysis of 

DRI separating the variables of prompting and 

social-interaction was justified. This further component 

analysis of DRI was investigated in the next experiment. 
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CHAPTER 8 

~~~~~!~~~!_~!_~_~~~~~~!~~~_~~!~~~~_~~!_~~~_~_~~~~e!!~9 

e~~~~~~~~_!~~~~e~~~!!~9_9~~!~~~!_~~~_~~~~~!_e~~~2!~. 

Experiment 5 suggested that one explanation for the 

reductive power of DRI might be the prompting procedure used 

to shape the incompatible behaviour. It was not possible 

from Experiment 5 to determine whether the effects of DRI 

were due to the prompting component, the non-contingent 

social-interaction between experimenter and subject, or an 

interaction between these variables. The present experiment 

was designed to test the hypothesis that the prompting 

procedure was the major component responsible for the 

reductive effects of DRI. 

METHOD 

As in the previous experiment, the general methodology 

was similar to that described in Chapter 2. Departures from 

these general methods will be described separately under the 

appropriate headings below. 

§~~l~~!· 

Andrew was an 8-year-old, severely-mentally-handicapped 

boy, diagnosed as suffering from Apert~s syndrome, a 

clinical syndrome characterised by inadequate development of 

the limb buds and disproportionate growth of the head. 

Andrew showed a common characteristic of this syndrome in 

that his fingers were not fully separated and each hand 

contained a thumb and two short, thick, finger-like 

appendages. Despite this abnormality, however, Andrew~s fine 
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moto~ cont~ol was quite good and he could pick up small 

objects and feed himself using a spoon or fo~k. And~ew had 

some exp~essive language consisting la~gely of single wo~ds 

and some echolalia. At the time of the expe~iment, And~ew 

was begining to formulate two-wo~d sentences, although these 

were quite ~a~e. And~ew~s ste~eotyped behaviour consisted of 

a repetitive turning ("twi~ling") of objects in his 

"fingers". This twirling behaviou~ interfered g~eatly with 

the acquisition of new skills because Andrew, if left 

unsupe~vised, would constantly twirl the mate~ials o~ toys. 

§~tt~~g· 

The setting was the class~oom which And~ew sha~ed with 

4 other seve~ely-mentally-handicaped child~en. The room 

measu~ed 5 by 4.5 m and contained two tables. One of these 

was a ~ed, cent~al table with a diamete~ of 1 m which was 

used for g~oup activities and the othe~ was a b~own co~ne~ 

table, " measuring 1 m by 60 cm, which was used for individual 

wo~k. 

~~~~!:~!!:!~. 

A ~ectangula~ pegboa~d measu~ing 50 by 25 cm was used 

in all conditions. Fo~ And~ew, the chosen incompatible 

behaviou~ consisted of placing different colou~ed 

~ectangular pegs, measu~ing 12.5 by 3.5 cm, into app~opriate 

holes in this pegboa~d. These holes we~e cut with both 

vertical and horizontal o~ientations. 
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An alternating-treatments design was used, <Barlow and 

Hayes, 1979). This consisted of three phases. The first was 

a baseline condition in which the stereotyped behaviour was 

recorded in two settings. The second was the administration 

of the two treatments (DRI and prompting). The third was a 

treatment phase where the most successful treatment from the 

second phase was administered. 

The method of recording was the same as in Experiment 1 

(i.e. 10- s momentary time-sampling). 

Procedure. 

The procedural details were the same as those described 

in Chapter 2, with the following exceptions. 

Pre-baseline. It was found that Andrew 7 s most 

frequently occurring stereotyped behaviour was a repetitive 

turning of objects. This was operationally defined as "any 

repetitive (two or more times) turning of an object while 

that object was being held in the subject 7 s hands". To 

facilitate recording, it was decided that the only objects 

available to Andrew which he could twirl would be the pegs 

of the peg board. It was thus decided that the pegboard and 

pegs would be available in all phases of the experiment, 

including the base-line. Pre-baseline observations also 

showed that Andrew did not have an additional high-rate 

stereotyped behaviour. For this reason, no measures of 

second-rank stereotyped behaviour were recorded in this 

experiment. 
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Information . from unit staff had suggested that social 

praise was the strongest reinforcer for Andrew. It was 

discovered in the pre-baseline, however, that social praise 

administered by the author was not as powerful a reinforcer 

as the administration of social praise by the teacher in the 

classroom. For this reason, it was decided that the teacher 

should function as the agent under the supervision of the 

experimenter. 

~~~~~~~~. The alternating-treatments design requires 

that treatments be counterbalanced across settings to 

control for the possible effect of a particular setting on 

an experimental treatment. It was planned to use two 

settings within the classroom so baseline data were also 

taken in these two settings. Baseline recordings were thus 

taken on the level of stereotyped behaviour in two settings 

while Andrew was twirling the pegs of the pegboard. The 

first was the large red central table which was shared with 

4 other mentally handicapped students. The second was the 

smaller corner table at which Andrew sat on his own. It had 

been establshed in the pre-baseline that Andrew could 

readily distinguish these two settings. This was done by 

asking him to point to each in turn. 

~~~~~~~~~~g=~~~~~~~~~~. In the DRI condition Andrew 

was requested to put one of the pegs in the appropriate slot 

in the peg board. Successful completion of this request 

resulted in social reinforcement being delivered ("Good boy, 

Andrew"). Where necessary, Andrew was verbally and then 

gesturally prompted to complete the target behaviour. 

Physical prompting was not used. 
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In the prompting condition Andrew was requested to 

place a peg in the appropriate place in the peg board. 

Successful completion of the target behaviour did not result 

in reinforcement. Where ne~essary, Andrew was verbally and 

then gesturally prompted to complete the target behaviour. 

Other than these prompts, however, no form of interaction 

between the agent and subject occured. There was no physical 

contact, eye contact was kept to a minimum and there was no 

verbal contact other than the verbal request or verbal 

prompt to complete the target behaviour. 

~~~~!_Q~!. The final phase of the experiment 

consisted of administering the most successful treatment 

intervention. As DRI proved to be the most effective 

reductive treatment in the alternating-treatments phase, it 

was therefore used in this phase. The final phase was 

included for clinical rather than research reasons <Barlow 

and Hayes, 1979), i.e. the subject should be left in the 

condition most likely to reduce the inappropriate behaviour. 

In this condition, DRI was administered in exactly the same 

way as in the previous phase. 

RESULTS. 

Figure 7 shows the percentage of intervals containing 

the stereotyped twirling behaviour recorded in each session. 

Table 9 shows the mean percentage of intervals containing 

the stereotyped behaviour recorded in each condition. 

Appendix 8 shows the raw scores recorded in each session. 

Baseline 

Overall, the percentage of intervals containing 



stereotyped behaviour recorded in both baseline conditions 

<central table, corner table> was high, i.e. between 80 and 

100'l.. The mean percentage of intervals was remarkably 

similar and differed by less than 1'l. between these 

conditions. This suggests that the close presence of other 

mentally-handicapped students was not a relevant variable 

affecting Andrew~s levels of stereotyped behaviour. 

Table 9 

Mean percentage of intervals containing stereotyped hehaviour. 

BASELINE ALTERNATING TREATMENTS 

INDIVIDUAL GROUP DRI PROMPTING 

9 1.67 92.32 18 45.98 

~~~~c~~~!~g_!c~~~~~~~~ 

DRI ONLY 

DR! 
12.5 

Q~!. DRI produced a significant reduction in Andrew 7 s 

stereotyped behaviour when compared to baseline levels. This 

reduction occurred as soon as the change from the baseline 

to the alternating treatments phase was introduced and 

remained constant throughout this condition. The levels of 

stereotyped behaviour recorded in this condition were less 

than 257. of those recorded in either of the baseline 

conditions. 

~~~~~t~~9. The prompting procedure also produced 

reductions in stereotyped behaviour, although these were not 

as great as those achieved under DRI. As in the DRI 

condition the reductions occurred as soon as the 

alternating-treatments phase was introduced and remained 

relatively constant throughout the prompting condition. 

Levels of stereotyped behaviour were about 507. of those 
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recorded in baseline. 

Final DRI 

As soon as the change from the alternating treatments 

phase to the DRI-only condition was introduced, the level of 

Andrew~s stereotyped behaviour reduced to zero (Session 13). 

This reduction did not persist, however, and the level of 

stereotyped behaviour showed a steady increase for the next 

three sessions. Therefore, the final phase was discontinued 

after only 4 sessions in case the level of stereotyped 

behaviour continued to increase. 

Three reliability checks were carried out using the 

agent as the first observer and the experimenter as the 

second observer. Reliability ratings ranged from 83'l. to 97Z 

with a mean of 89Z. 

DISCUSSION. 

The results of the present experiment suggest that the 

prompting procedure used "in DRI has, in and of itself, some 

reductive effect on the level of stereotyped behaviour. In 

the present experiment, prompting led to a 50Z reduction in 

the level of stereotyped responding when compared with 

baseline levels. In Experiment 5, however, the combined 

prompting and social-interaction procedure resulted in 

near-zero levels of stereotyped behaviour. 

When taken together with the results of Experiment 5, 

therefore, the results of the present experiment suggest 

that, although prompting plays some part in the reductive 

effectiveness of DRI, a further variable, probably 



social-interaction, may also be responsible for the 

reductive effects of this schedule. The effects of 

social-interaction alone will be investigated in the next 

experiment. 
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The finding that the prompting procedure has some 

effect on levels of stereotyped behaviour is itself of major 

interest. Although the effects of physical prompting have 

been researched (Luiselli, 1981), the effects of verbal and 

gestural prompting alone have not previously been 

investigated. The results of the present experiment suggest 

that the effects of verbal and gestural prompting may need 

to be controlled for in comparative studies which include a 

DR! schedule. 

There are a number of studies in which DR! proved to be 

a successfull reductive schedule when a prompting procedure 

was included (e.g. Flavell, 1973; Weiseberg et al., 1973). 

Other studies have been reported where a prompting procedure 

was not used and where DR! was not shown to be a successful 

procedure (e.g. Borreson, 1980). Although it may be tempting 

to conclude that the use of prompting is a key variable in 

whether or not DR! will be successful, some other studies do 

not support this interpretation. Baumeister and Forehand 

(1971), for example, reported a successful DR! procedure 

which did not include a prompting procedure. 

The effects of prompting are clearly complex and 

further experimentation is necessary to determine the 

effects which various types of prompting will have on a 

reductive intervention. For the purposes of the present 

study, however, it is clear that prompting alone cannot 
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explain the reductive powers of DRI. 

A further issue of interest in the present experiment 

is that, although DR! reduced stereotyped behaviour in the 

alternating-treatments phase, it appeared to lose its 

effectiveness in the final phase of this experiment. It is 

possible that reinforcer satiation was occurring as 

alternative methods of obtaining the same reinforcer (social 

praise) were always available to the subject. A further 

possible explanation is that DRI is only effective when used 

alternatively with another procedure. While this would 

explain the fact that DR! appeared to be effective in the 

alternating-treatments condition but not in the final phase 

of the experiment, previous experiments, both in the present 

study and in the literature, suggest that DR! can be 

effective alone as a reductive schedule. Thus, this final 

interpretation seems unlikely to be correct. 

Overall, the conclusion from this experiment is that 

the reductive powers of DR! cannot be fully explained by the 

prompting component. This implies that the non-contingent 

social-interaction between experimenter and subject may be 

an important variable in accounting for this reductive 

effect. The influence of non-contingent social interaction 

was further investigated in the next experiment and is 

reported in the next chapter. 
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The results of the last two experiments suggested that 

social interaction plays an important part in the reductive 

effectiveness of the DRI schedule. The results of Experiment 

5 indicated that a combined prompting and social interaction 

procedure resulted in similar reductions in stereotyped 

behaviour to that on the DRI schedule alone. The results of 

Experiment 6 suggested that, although prompting does play 

some part in this reductive effect, the obtained reduction 

in stereotyped behaviour was not as great as under the 

combined social-interaction and prompting procedure used in 

Experiment 5. The hypothesis that social-interaction alone 

played a major role in the reductive effectiveness of DRI 

was investigated in the present experiment. 

METHOD. 

§~~1~~!· 

Mary was an 18-year-old, moderately-mentally-

handicapped young woman, who~ at the time of the experiment, 

was attending an adult training centre. The cause of her 

mental handicap was not known. Mary~s self-care skills were 

good and she was reported to be able to feed and wash 

herself independently and to care for herself at the toilet. 

Her social contact was poor, however, and when with other 

people her speech tended to consist of a stereotyped 

repetition of various phrases (e.g."The bus is coming soon~ 
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the bus, the bus ••• "). Mary~s use of stereotyped speech was 

regarded by the training centre staff as being a learnt 

social response rather than a manifestation of linguistic 

inability. This view was supported by reports that in 

non-social contexts it was noted that Mary used expressive 

language quite well and that she could formulate sentences 

that were both contextually and gramatically correct. Mary~s 

stereotyped speech was a particular problem in the classroom 

situation where attempts to teach her appropriate skills 

were constantly interupted by her stereotyped utterances. 

The frequency of these utterances was the dependent variable 

in this experiment. 

§~~~!.!:!g. 

The setting used was the classroom which Mary shared 

with 6 other mentally-handicapped trainees. The room 

measured 6 m by 3.5 m and contained 6 rectangUlar tables. 

Four of these tables were combined to make a large area~ 

measuring 1 by 1.2 m, designed for group work. The other 

tables were used for individual work. 

~e.e.~~~~~~. 

Twenty white cards measuring 10 by 13 cm were combined 

to form a booklet, each page of which contained a random 

number of dots between 1 and 7. Fourteen yellow 2-cm cubes 

were also placed in front of the subject and Mary was 

required to open a page of the booklet and to place in a row 

in front of her the same number of yellow cubes as the 

number of dots on the page. Mary was required to count aloud 

the number of cubes as she placed them. 
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An alternating-treatments design was used (Barlow and 

Hayes, 1979). As in the previous experiment, the first phase 

consisted of a baseline condition in which the stereotyped 

behaviour was recorded in two settings. The second phase was 

the administration of the two treatments (interaction and 

DRI). Unlike the last experiment, however, a final single 

treatment phase was not administered. 

Unlike in the previous experiments in this study, a 

momentary time-sampling recording procedure was not used. A 

decision as to whether or not a particular verbalisation 

could be regarded as stereotyped depended on the context in 

which it was emitted. It was not possible to make this 

decision solely with the contextual information available 

between any two 10-s time intervals. Thus, this decision was 

made in the wider context of the entire session and 

recordings were made of the total number of stereotyped 

utterances emitted in a 5-minute period. 

Procedure. 

The procedural details were the same as those described 

in Chapter 2~ with the following exceptions: 

Pre-baseline. It was discovered in the pre-baseline 

period that social praise was the strongest reinforcer for 

Mary. As in the last experiment, however, it was found that 

social praise administered by the author was not as powerful 

a reinforcer as the administration of social praise by the 



teacher in the classroom. Therefore, it was decided that the 

teacher would act as agent under the supervision of the 

experimenter, as in the last experiment. 

It was found that Mary did not have any high rate 

stereotyped behaviour other than stereotyped utterances and, 

therefore, no measures of second-rank stereotyped behaviours 

were recorded in this experiment. Much of the pre-baseline 

period was spent in compiling an acceptable working 

definition of what constituted a stereotyped utterance. 

There were three features to Mary~s stereotyped speech. 

Firstly, Mary tended to ask questions continuously even when 

given an answer. Secondly, she also had a tendency to call 

the teacher~s name even though the teacher was attending to 

her at the time. Thirdly, Mary frequently used repetitive, 

out-of-context statements (e.g. "Mary go on holidays 

tomorrow") during a teaching session. Compiling an 

operational definition of stereotyped behaviour which 

included these three elements proved to be difficult. It was 

therefore decided to define the stereotyped behaviour by 

exclusjon. Thus, appropriate vocalisations during classroom 

activity were defined and any utterance which did not fall 

into this category was regarded as stereotyped. Appropriate 

in-class vocalisations were listed as follows: 1) Counting; 

2) a direct request to the teacher relevant to the task in 

hand; 3) calling the teacher~s name once (if the teacher~s 

name was called more than once it was regarded as a 

stereotyped utterance; 4) calling the name of another 

student in class once (if the other student 7 s name was 

called more than once this was regarded as a stereotyped 



104 

utterance). Any vocalisations other than these were regarded 

as stereotyped utterances. Vocalisations not separated by a 

2-s interval were regarded as single utterances. 

Vocalisations separated by more than 2 s were regarded as 

separate utterances for the purposes of recording. 

Baseline. In the baseline condition data were 

r ecorded in the two settings in which the subsequent 

treatments would be counterbalanced. Setting 1 was the large 

table where Mary worked in the company of 4 other trainees. 

Setting 2 was the small rectangular table where Mary worked 

alone. Sessions were counterbalanced alternately during 

baseline. Thus, an individual session was followed by a 

group session which was in turn followed by an individual 

session, and so on. 

DRI. Before each DRI session commenced, the agent 

said to the subject, III"m going to work with you for the 

next 5 minutes and when you"re good, 1"11 tell you you"re 

good". This instruction was different to the one given in 

the interaction-only condition and was to ensure that the 

subject could differentiate the two experimental conditions 

involved. The subject was then instructed to open the first 

page of the booklet containing illustrations of dots from 1 

to 7. Mary was then instructed to place the same number of 

yellow blocks in a row in front of her and to count aloud as 

she did so. Verbal and gestural prompts were given when 

necessary. When this task was completed Mary was rewarded 

with social praise: IIThat"s very good, Maryll. The agent then 

opened another page of the booklet and instructed her to 

repeat the exercise. This continued until a 5-minute period 



had elapsed. Each DRI session was tape recorded for use in 

the next social-interaction phase. 

~~~~~~=~~~~~~~~~~~. At the begining of each 

social-interaction condition the agent said to the subject: 
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"I"m going to work with you now for the ne>:t 5 minutes". The 

agent then opened a page in the booklet and instructed the 

subject in the same manner as in a DRI session. The tape 

recording of the previous DRI session was played to the 

agent through an earphone. This was thus audible only to the 

agent. 

In the interaction condition the agent matched these 

vocalisations with vocalisations of the same length and 

voice tone as in the previous DRI session. As in the DRI 

session, the agent only gave the subject full eye contact 

when speaking to her. In the DRI sessions, the agent spoke 

either to reinforce the subject, or to provide task 

instruction, or to verbally prompt the subject. 

To control for the fact that one type of vocalisation 

might have a particular effect on the stereotyped behaviour, 

it was decided to standardise the agent"s vocalisations in 

the interaction condition. To achieve this, the agent read 

short sections from a classroom story book (Crosher, 1974) 

irrespective of the type of vocalisation used in the matched 

DRI session. Thus, the agent"s vocalisations were matched 

for number and duration, the length of the intervening 

silences~ the degree of eye contact, but not for the content 

of the verbalisations. 

Due to the fact that a DRI session was always followed 

by an interaction session, the counterbalancing of 
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treatments acros~ settings could not be done in a simple 

alternating manner as in the baseline. To ensure that each 

experimental treatment did not always occur in the same 

setting~ settings were counterbalanced, both within and 

between experimental conditions (individual; group/group; 

individual/individual; group/group, etc.) 

RESULTS 

Figure 8 shows the number of stereotyped utterances 

recorded in each session. Table 10 shows the mean number of 

stereotyped utterances recorded in each condition. Appendix 

9 contains the raw scores recorded in each session. 

Table10 

}1ean number of stereotyped utterances recorded ]11 each session. 

B/\SELINE ALTERNATING TRE/\TMENTS 

INDIVIDUAL GROUP INTER/\CTION DRI 
26.5 31. 67 8.83 10.14 

Baseline 

There were no major differences between baseline 

measures taken in either setting and the mean utterances per 

session differed by less than six between the two settings. 

This difference is accounted for by the unusually high 

levels of stereotyped speech in Session 6. 

DRI 

The number of stereotyped utterances occuring during 

DRI ranged from 5 to 20 with a mean of 10.4. This is more 

than a 50X reduction from the number of utterances recorded 

during baseline. 
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Social-Interaction 

In the social-interaction condition the number of 

stereotyped utterances ranged from 2 to 18 with a mean of 

8.83. As in the DRI condition, this is a reduction of more 

than 501. from the number of stereotyped utterances recorded 

during the baseline. 

DISCUSSION. 

The results of this experiment were that the mean 

number of stereotyped utterances differed by less than 2 

between the DRI condition and the social-interaction 

condition. Thus, the overall conclusion from this experiment 

is that both the DRI schedule procedure and the 

interaction-only procedure produced a marked reduction in 

the number of stereotyped utterances produced by the 

subject. The similarity in the number of stereotyped 

utterances emitted during these two procedures suggests that 

the reductive effects of DRI may be due to the social 

interaction between experimenter and subject which forms a 

necessary part of the DRI schedule. This conclusion is 

strengthened by the results of Experiment 5 which found 

little difference between DRI and a combined prompting and 

interaction procedure. 

Tarpley and Schroeder (1979) found DRI to be superior 

to DRO in reducing rates of stereotyped behaviour and 

suggested that this superiority may have been due to the 

greater social attention paid to the subject in the DRI 

condition. Similarily, Davenport and Berkson (1963) 

suggested that the presence or absence of the experimenter 



from the experimental room had an effect on the rates of 

stereotyped behaviour being emitted during spontaneous toy 

play. 
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The suggestion that the reductive powers of DRI may be 

due in large part to the effects of social interaction will 

need further replication and extension before it can be 

adopted as a general explanation. If future research 

supports this finding, however, it should not be taken as a 

suggestion that social interaction will be as valuable a 

tool in the supression of stereotyped behaviour as DRI. This 

is primarily due to the fact that, although social 

interaction alone may have a reductive effect on stereotyped 

behaviour, it does not teach the subject any new behaviour. 

Any reduction of stereotyped responding produced by social 

interaction alone may be, therefore, dependent on the 

physical presence of another person. It is, therefore, 

unlikely that this reduction will generalise beyond the 

situation where the social interaction occurs. The relative 

contribution of social interaction in the reduction of 

stereotyped behaviour is further discussed in the final 

chapter. 
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CHAPTER 10 

GENERAL DISCUSSION 

Overview of Results 

The results of this study suggest that the DRI schedule 

can function as an effective reductive schedule even when an 

appropriate incompatible behaviour is not previously present 

in the subject~s repertoire. This appears to be true both 

with stereotyped behaviour (Experiment 1) and with 

self-injurious behaviour (Experiment 2). The results also 

suggest that when a DRI schedule is used, decreases in one 

form of stereotyped behaviour do not lead to concommitant 

increases in other forms of stereotyped behaviour 

(Experiments 1, 3, 4 and 6). The component analysis of the 

DRI schedules suggests that the reductive effects of this 

schedule are not due to high reinforcement densities 

(Experiment 4). Where prompting is used within DRI, it 

appears that the prompting procedure itself may be 

responsible for some, but not all, of the reductive power of 

DRI (Experiments 5 and 6). The non-contingent social 

interaction between experimenter and subject in the DRI 

procedure appears to have a major effect in the reductive 

powers of DRI (Experiments 5 and 7). Spontaneous 

generalisation of treatment effects do not occur with DRI, 

even when a concurrent DR! DRO schedule is used, thus 

suggesting that generalisation may need to be specifically 

programmed following DR! (Experiment 3). 
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~e~~_~f_~~~~~2~!~~~~_~~~~~~~~~ 

The incompatability of the alternative appropriate 

behaviour is one of the central features of DRI. The 

comparative superiority of the DRI schedule over the ORA 

schedule has been attributed to this response 

incompatability (e.g. Young & Wincze, 1974). It has been 

traditionally assumed that DRI could only be successful if 

the incompatible behaviour was already present in the 

subject's repertoire. A number of researchers have suggested 

that because severely mentally-handicapped subjects exhibit 

few appropriate adaptive behaviours, reinforcement-based 

procedures should be augmented with punishment procedures 

(Foxx & Azrin, 1973; O'Brien, 1981). In this context, Horner 

and Barton (1980) suggest that a potential limitation of DRI 

is the possibility that unless the incompatible behaviour is 

emitted at a high rate then the contingent reinforcement 

available for incompatible behaviour may be unable to 

compete with that available for the inappropriate behaviour. 

The present study found that even the total absence of the 

inappropriate behaviour from the subject's repertoire does 

not prevent DRI being used successfully providing a 

prompting procedure is used to shape the incompatible 

behaviour. This finding suggests that DRI can successfully 

be used in situations where previously a punishment 

procedure would have been considered necessary. 

~~~e£~~~_~~~~~~~~~£~ 

Changes in nontarget behaviours following the 

manipulation of target behaviours (response covariation) 

have been investigated by a number of researchers. Decreases 
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in nontargeted stereotyped behaviour following successful 

reduction of targeted stereotyped behaviour have been 

reported with overcorrection (Epstein, Doke, Sajwaj, Sorrell 

& Rimmer, 1974; Ollendick & Matson, 1978), DRL schedules 

(Singh et al., 1981) and with sensory extinction (Maag, 

Wolchik, Rutherford & Parks, 1986). Although non-contingent 

decreases in stereotyped behaviour can be considered an 

advantageous side effect of the reductive procedures used, 

some researchers have reported non-contingent !~~~~~~~~ in 

inappropriate behaviour following reductive procedures 

(Roberts et al., 1979; Roll"ings & Baumeister, 1981; Maag, 

Wolchik, Rutherford & Parks, 1986). 

Roberts et al. (1979) found that response covariation 

effects varied between subjects undergoing an overcorrection 

procedure to reduce stereotyped behaviour. Rollings and 

Baumeister (1981), using a punishment procedure, found 

marked increases in non- target stereotyped behaviour as the 

target behaviour was reduced. Similarly, Maag, Wolchik, 

Rutherford and Parks (1986) noted that when stereotyped hand 

clapping and gazing were suppressed using sensory 

extinction~ a slight increase was noted in the head waving 

of one subject. 

Response covariation effects under DRI have not 

previously been investigated. In the present study, response 

covariation effects were assessed by recording both the most 

frequent stereotyped behaviour (1st rank) and the next most 

frequent (2nd rank) in the baseline and experimental 

conditions. The results suggest that, when a DRI schedule is 

used, decreases in one form of stereotyped behaviour do not 
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lead to concommitant increases in other forms of stereotyped 

behaviour. 

A factor of particular interest in explaining response 

covariation may be what Terrace (1974) describes as 

"emotional" behaviour which may accompany attempts to reduce 

inappropriate behaviour. It appears that such emotional 

behaviour may be responsible for response covariation 

effects, especially with punishment procedures. In the early 

work on errorless discrimination learning, Terrace (1966) 

reported that pigeons developed emotional responses only 

when they made errors in learning. These responses were not 

found using errorless learning procedures. A number of 

studies have since replicated these findings with both 

animal and human subjects (e.g. Hamblin, Buckholdt, 

Ferritor, Kozloff ~ Blackwell, 1971; Terrace, 1974; O~Brien, 

1978). The results of the present study suggest that DRI 

does not lead to response covariation effects and this may 

be related to the emphasis on errorless learning which 

characterised the DRI procedure. The present study suggests 

the possibility that reductive procedures which do not 

involve any form of punishment, error, or response cost may 

be free from response covariation effects. Further research 

is necessary to confirm this. 

~~~~~~~~~-~~~~~~~~ 

The use of component analysis in applied psychology is 

a relatively new phenomenon. The present study is the first 

attempt to subject a differential reinforcement schedule to 

such an analysis and has suggested that with a DRI schedule 

the effects of noncontingent reinforcement are at least as 
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important as the -effects of contingent reinforcement, and 

possibly more so. 

Interest in the use of component analysis stems from the 

awareness that what used to be regarded as single procedures 

are, in fact, often "complex treatment packages" (Whitman, 

Sciback & Reid, 1983). With this awareness came an 

understanding of the necessity to determine as precisely as 

possible the nature of behavioural control provided by each 

procedure. It was thus regarded as necessary to eliminate 

aspects of the procedure which could be unnecessary or 

perhaps even detrimental to successful application 

(Baumeister, 1978; Horner & Barton, 1980; Whitman et al., 

1983). 

It is now 20 years since Azrin and Holz (1966) pointed 

out that the effectiveness of timeout procedures could be 

due to a host of possible variables. (e.g. the removal of 

positive reinforcement, the presence of conditioned 

punishers, the duration of timeout, the density of 

reinforcement prior to timeout, etc.) Although a similar 

list could probably be compiled for most treatment 

procedures used with stereotyped behaviour, it is rare to 

find this fact even acknowledged. Until such time as these 

procedures are subjected to a component analysis, it is 

possible that they are not being applied as efficiently as 

possible in terms of the minimum expenditure of time and 

effort necessary to obtain maximum reductive effectiveness. 

Generalisation and Maintenance 

The term generalisation has been applied to the 

occurrence of relevant behaviour under non-training 
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conditions (Stokes & Baer, 1977). In this context, however, 

there is some confusion between the terms generalisation and 

maintenance and many authors have commented on the 

traditional looseness in the application of these terms 

(Whitman et al., 1983; Kazdin, 1984). McCoy and Buckhalt 

(1981) present a categorisation of generalisation which 

helps to clarify these issues. They divide generalisation 

into 3 categories: 1) The concurrent occurrence of trained 

behaviours under non-trained conditions, identifed as 

tlgeneralisation across settings"; 2) the persistence of 

trained behaviours after training procedures are removed, 

identified as "generalisation across time or maintenance 

effects"; and 3) the concurrent emergence of untrained 

behaviours, identified as Itgeneralisation across responses". 

While each of the above categories is important in the 

aquisition of new skills, Category 2, mainten~nce effects, 

is probably the category of greatest interest in the 

reduction of inappropriate behaviour. As was mentioned in 

Chapter 5, the literature on the generalisation of treatment 

effects in reducing stereotyped behaviour suggests that, 

although gains may be made in the treatment environment, 

these gains typically do not generalise beyond the treatment 

situation <Lovaas et al., 1973; Stokes & Baer, 1977; Wahler, 

1969; Walker & Buckley, 1972). In the present study, the 

results of Experiment 3 conform to this general finding and 

suggest that if the treatment effects of DRI are to 

generalise beyond the therapy situation then generalisation 

will have to be specifically programmed. 

Although a number of training strategies for producing 
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generalisation have been suggested by past research (Stokes 

& Baer, 1977; Kazdin, 1984), these strategies can generally 

be classified under one of two broad approaches (Whitman et 

al., 1983). The first approach involves approximating within 

the training situations the conditions that are likely to be 

present in the natural environment during maintenance. The 

second approach involves a systematic replication and 

extension of the training programme in different settings 

using different materials and teachers. 

Despite these many suggestions, the literature on 

differential reinforcement contains few ~~2~~~~~~~~~~Y 

validated guidelines for programming generalisation. A 

number of general suggestions, however, appear to be 

relevant to DR!. 

Repp and Deitz (1979) suggest that a programme for 

..... carefully thinning out the schedule ..... (p.224) should 

be written to enable the programme to be phased out and to 

come under the control of natural contingencies in the 

environment. "Thinning out" a DR! schedule would most likely 

involve a gradual reduction in rates of reinforcement. The 

necessity of carefully investigating the means of reducing 

reinforcement, however, is of prime importance (Tierney & 

Smith, 1986). Using mentally-handicapped children as 

subjects, Tierney & Smith (1985) demonstrated that 

responding in extinction on a partial reinforcement schedule 

was more likely if initial response aquisition was 

programmed using a partial schedule than if a continuous 

reinforcement schedule was used. This suggests that with DR! 

schedules, attempts to rapidly reduce inappropriate 
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responding by reinforcing incompatible behaviour on a 

continuous reinforcement schedule may need to be balanced 

against subsequent difficulties in programming 

generalisation. It is possible that generalisation would be 

enhanced if an inital reduction was obtained by using a 

partial reinforcement schedule. In this case, however, it is 

probable that initial response suppression would not be as 

rapid. 

Further research in this area is greatly needed as 

schedule "thinning", although of vital importance to the 

programming of generalisation, is still somewhat an ad hoc 

affair. 

A related area of interest is that of maintaining 

behaviour by gradually increasing the delay between 

reinforcement and the target behaviour. In general, delayed 

reinforcement is not an effective method for changing 

behaviour initially (Kazdin, 1984), but may be of 

considerable use in maintaining treatment gains. Although 

this technique has shown quite promising results in the 

maintenance of appropriate behaviour (e.g. Fowler & Baer, 

1981), there have been no studies which investigated the use 

of delayed reinforcement in the suppression of stereotyped 

behaviour. 

Research into this aspect of DRI schedules and 

stereotyped behaviour might prove of use in maintaining 

treatment gains. 

Another possible method of achieving generalisation 

using DRI schedules is to reinforce a number of incompatible 

behaviours in a subject displaying stereotyped behaviour. 



This would maximise the possibility of naturally occuring 

reinforcers effectively competing with the reinforcement 

available for the stereotyped behaviour. 

It is difficult to overemphasise the importance of 

carefully controlled research into the generalisation of 

treatment gains in this area. Unless DRI can be shown to 

produce lasting gains in the reduction of stereotyped 

behaviours, the utility of this schedule as a clinical tool 

is severely limited. It can be reasonably argued that 

generalisation is the "most important yardstick by which to 

measure any reductive procedure. Applied behavioural 

analysis does not need another procedure which is capable 

only of producing dramatic but transient effects. 

~~~!~!~g~~~!-!~~~~~ 

As was mentioned in Chapter 1, the bulk of research 
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work carried out on stereotyped behaviour has been concerned 

with treatment issues, usually within the behavioural 

perspective. Aetiological theories remain largely 

speculative and impressionistic (Baumeister, 1978). The 

present study can be construed as being within this general 

trend of treatment-oriented research. It is important to 

stress that, although stereotyped behaviour can be shown to 

decline when incompatible responses are reinforced, this 

finding does not necessarily imply that low rates of 

reinforcement were responsible for the acquistion of the 

behaviour. The present study was not designed to provide any 

information concerning aetiological issues and no general 

conclusions concerning aetiology can be drawn from the 

results. Nevertheless some of the data may relate to 
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specific aetiological issues. 

The theory that stereotyped behaviour serves some form 

of stimulus filtration function has been suggested by some 

researchers (e.g. Hutt & Hutt, 1965; Baumeister & Forehand, 

1973). This theory would suggest that rates of stereotyped 

behaviour would differ as a function of differing levels of , 

environmental stimulation. It was noted in Experiment 1 that 

for one subject (Nick) baseline levels of stereotyped 

behaviour taken in the quiet room were considerably lower 

than baselines taken in the classroom. Given the higher 

levels of overall environmental stimulation present in the 

classroom, the corresponding high levels of stereotyped 

behaviour could be taken to support the stimulus filtration 

theory. Other subjects, however, did not show a difference 

in overall levels of stereotyped behavour between the two 

conditions. The reasons why rates of stereotyped behaviour 

should vary between subjects in the same environment has not 

been adequately explained by the proponents of the stimulus 

filtration theory. Even if stimulus filtration can be 

accepted as an explanation for the responses of ~~~~ 

subjects, it is clear that it cannot be accepted as a 

general explanation for the acquisition of stereotyped 

behaviour. 

Similarily, although DRI can be shown to be an 

effective reductive procedure with both stereotyped 

behaviour and SIB (Experiments 1 and 2), this does not 

necessarily imply that both behaviours are members of the 

same response class or share a common aetiology. 

There is a great need for research specifically 
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designed to further our understanding of aetiological 

factors in stereotyped behaviour. After over 40 years of 

systematic inquiry into stereotyped behaviour we are still 

unable to predict which members of specific at-risk 

populations (e.g. blind, severely-handicapped, etc.) will 

develop stereotyped behaviours and which will not. 

In particular, longitudinal and group designs are 

necessary to identify causal factors and to develop 

preventative techniques. At present there are no generally 

accepted techniques for the prevention of stereotyped 

behaviour. 

A number of general methodological issues arise which 

are of specific relevance to research into stereotyped 

behaviour. 

Ethical considerations must take prime importance not 

only in research involving obvious damage to the subjects 

but in any research evaluation which contains the 

possibility that either the witholding of intervention, or 

the intervention itself could adversely effect the subject. 

In the present study, a number of ethical issues were 

considered both before and during data recording. It was 

initially decided that subjects displaying behaviour which 

could in any way be classified as self-injurious would not 

share the same experimental design as subjects whose 

stereotyped behaviour was not self-injurious. For this 

reason a single-subject design incorporating response 

latency as the dependent measure was used in Experiment 

rather than include this subject in another experiment. It 
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was felt that any experimental design involving the 

witholding of treatment (e.g. the ABA design used in 

Experiment 1 of this study) was ethically unacceptable in 

cases of self-injury. There are, however, many reports of 

similar procedures being used with subjects displaying such 

behaviour (e.g. Favell et al., 1978; Dorsey et al., 1980; 

Borreson, 1980) , although this practice has more recently 

been the subject of discussion (Noonan & Bickel, 1981). In 

addition, the proposed design called for an extended 

baseline in some cases (e.g. 23 pre-treatment baseline 

sessions for Declan in Experiment 1). The witholding of 

treatment for this duration in cases of self-injury was felt 

to be unacceptable. 

In general, in research into stereotyped behaviour 

there may be a need to move away from reversal designs 

towards multiple-baseline ones. This may be particularly 

important in research investigating generalisation and 

maintenance effects. Multiple-baseline designs, particularly 

across situations and behaviours, can provide detailed 

information on the generalisation of treatment effects, 

whereas reversal designs can only provide this information 

if yoked comparisons or across-subject replications are 

incorporated (Hersen & Barlow, 1976; Kazdin, 1982). 

Finally, if component analysis is to play an increasing 

part in the analysis of treatment effectiveness, then an 

increasing use of alternating-treatment designs (Barlow & 

Hayes, 1979) will be necessary. Modification of the original 

alternating design to incorporate within-subject controls 

for variables which could affect treatment delivery (as in 
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Experiments 6 and 7) may be necessary. Group designs could 

also playa part in component analysis. However, lack 'of 

sufficient subject numbers and matching difficulties are 

likely to limit their utility. 

Research into stereotyped behaviour must involve 

continuous flexibility and change as the research develops. 

A difficulty with group experimental designs is that once a 

research investigation is initiated, the need for a change 

in design usually requires the investigation to be restarted 

due to the inherent inflexibility of such designs 

(Kerlinger, 1973). One major advantage with single-case 

research is the abilty to make alterations in design mid-way 

through data collection. Often this can be achieved without 

the necessity of restarting an investigation, or of 

abandoning data already collected (Sidman, 1960; Hersen & 

Barlow, 1976). This is particularly important in clinical 

research. 

Future research directions. 

A number of directions for future research have been 

discussed in this chapter. These include: 1) The need for a 

careful analysis of response covariation in future treatment 

research; 2) the need for component analyses of 

interventions found to be successful; 3) the need for 

research specifically designed to investigate generalisation 

and maintenance effects; 4) the need for research 

specifically designed to investigate aetiological issues; 

and 5) research on the prevention of stereotyped behaviour. 

In addition to the above, there is also a need for 

future research to investigate some wider issues in the 
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treatment of ste~eotyped behaviour. One area is the question 

of whether or not total suppression of stereotyped 

responding is appropriate (LaGrow & Repp, 1984). It may be 

that~ for some subjects, stereotyped behaviour represents a 

quite adaptive response which provides some form of 

stimulation in an otherwise unstimulating environment. 

LaGrow and Repp (1984) have suggested that, rather than 

attempting to eliminate stereotyped responding for all 

persons, these individuals should first be taught to 

discriminate between free periods, learning periods, and 

social periods, with stereotyped behaviour considered 

inappropriate in the latter two. There appears to be much 

merit in this suggestion and research in this area would be 

of considerable practical interest. 

Another issue which requires further investigation is 

the relationship between treatment effectiveness and I.Q. 

There appears to be a negative correlation between 

stereotyped behaviour and I.Q. (Baumeister & Forehand, 

1973). However, the assumption that treatment effectiveness 

declines as a function of I.Q. has not been fully 

investigated despite the intuitive appeal of this 

suggestion. In the present study~ it was noted in 

Experiments 1 and 3, that DRO-only proved effective for one 

subject~ Billy, the subject with the highest level of 

functioning in these experiments. The possible contribution 

to treatment effectiveness of verbal behaviour and the 

ability to "understand" reinforcement contingencies requires 

detailed investigation. At present only a small amount of 

research has addressed these issues (cf. Lowe, 1979; Lowe et 
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al., 1983) 

Stereotyped behaviour can be found in subjects across 

a wide range of functioning levels. We do not, as yet, know 

which treatments, if any, are more likely to prove effective 

across this wide range. It is possible that evidence on this 

issue could be obtained using secondary research methods, 

possibly those of meta-analysis (Glass, McGraw & Smith, 

1981; Strube & Hartmann, 1983.) The meta-analysis approach 

involves the analysis of treatment effects by making 

statistical comparisons across published treatment studies 

(Glass et al., 1981). To date only one such study, Smith and 

Matson, 1985, has been undertaken with stereotyped 

behaviour. 

Finally, research is needed into the perceptions of 

stereotyped behaviours held by the community-at-large. 

Although it may be supposed that such community perceptions 

are negative, this view appears to be based more on "common 

sense" assumptions than on scientific investigation. 

If modification of stereotyped behaviour proves 

impossible, then, for some individuals, community 

integration may depend on the modification of community 

attitudes towards the stereotyped behaviour. Although 

research into the modification of negative perceptions 

towards mentally-handicapped people appears quite promising 

(cf. McConkey & McCormack, 1983), it is necessary as a first 

step to investigate the existing community attitudes. This 

first step in investigating attitudes towards stereotyped 

behaviour has yet to be taken. 
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Conclusions 

In 1944, when Levy published what has come to be 

regarded as the first systematic investigation into the 

topic (Berkson, 1983), stereotyped behaviour probably 

represented the most frequently occuring inappropriate 

behaviour shown by mentally-handicapped people. After over 

40 years and the publication of hundreds of research 

studies, stereotyped behaviour still represents the most 

frequently occuring inappropriate behaviour shown by 

mentally-handicapped people. Although a lasting solution to 

the reduction of this behaviour has yet to be found, over 

these years many treatment approaches have been developed 

and our understanding of the factors which maintain this 

behaviour is increasing. Despite this, much research needs 

to be done before a lasting solution to this problem is 

found. 

If any treatment is to provide this solution, then it 

must be both effective and acceptable to clients, parents 

and institutional staff. This implies that any successful 

treatment will probably have to contain three elements. 

Firstly, to be widely acceptable, a successful treatment 

will probably be based on reinforcement rather than 

punishment principles (Pickering & Morgan, 1985). Secondly, 

for any treatment to be regarded as truly effective, the 

beneficial effects of that treatment will have to be shown 

to generalise over time (Kazdin, 1984). Finally, it is 

likely that a procedure which appears to be effective will 

need to be subjected to a component analysis to maximise the 

reductive effect with the minimum use of resources (Whitman 
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et al., 1983). 

The available information to date concerning the DR! 

schedule does not suggest that this schedule will ultimately 

provide this solution. Although DR! has high public 

acceptability and is clearly based on reinforcement 

principles, a number of problems remain. Firstly, as 

outlined in Chapter 1, research on the effectiveness of DRI 

has suggested that results are variable. Secondly, the 

results of the present study suggest that non-contingent, 

and hence uncontrolled, factors may playa large part in the 

success of DR!. Finally, and perhaps most importantly, the 

present study suggests that the treatment effects of DR! do 

not generalise to non-treatment conditions. 

It is possible that future research may provide 

solutions to these issues and that these difficulties with 

DR! may be overcome. Until this research is completed, 

however, it is unlikely that DR! will provide a lasting 

solution to the problem of stereotyped behaviour. 
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APPENDIX I 

Percentage of intervals containing stereotyped behaviour in each 
session. 

EXPERIMENT: 

SUBJECT: 

SETTING: 

BEHAVIOUR: 

SESSION BASELINE SESSION 
NO. NO. 

] 13.3 22 

2 73.3 23 

3 63.3 24 

4 86.7 25 

5 73.3 26 

6 90 27 

7 90 28 

8 86.7 29 

9 76.7 30 

)0 63.3 3 I 

I] ]00 ~x 

-
12 20 x 

13 63.3 

14 80 

]5 86.7 

16 73.3 

17 46.7 

18 96.7 

19 66.7 

20 66.7 

2 ] 56.7 

I: x =],473.4 
- 70.16 x c: 

= 
:c 

I 

JAMES 

CLASSROOM 

HEAD ROCKING (1st Rank Stereotyped 
Behaviour) 

DRO SESSION FINAL 
NO. BASELINE 

20 32 83.3 

86.7 33 70 

66.7 34 63.3 

76.7 35 73.3 

73.3 36 70 

90 37 80 

83.3 38 80 

80 39 76.7 

93.3 40 63.3 

76.7 4 ) 76.7 

746.7 ~ x c: 736.6 
-

74.67 x = 73.66 
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APPENDIX I (Cont inued) 

Percentage of intervals containing stereotyped behaviour in each 
session. 

EXPERIMENT: 

SUBJECT: 

SETTING: 

BEHAVIOUR: 

~ESSION BASELINE SESSION 
NO. NO. 

1 13.3 14 

2 83.3 15 

3 80 16 

4 63.3 17 

5 86.7 18 

6 13.3 19 

7 36. 7 20 

8 13.3 2 I 

9 50 22 

10 23.3 23 

1 I 86.7 ~ x 

-
12 96.7 x 

13 90 

~ x = 736.6 
-
x = 56.66 

= 

:= 

I 

JAMES 

QUIETROOM 

HEAD ROCKING (1st Rank Stereotyped 
Behaviour) 

DRI SESSION FINAL 
NO. BASELINE 

0 24 76.7 

3.3 25 80 

3.3 26 56.7 

0 27 70 

6.7 28 80 

0 29 6.7 

0 -30 86.7 

0 3 I 100 

0 32 73.3 

0 33 93.3 

13.3 34 76.7 

1. 33 35 83.3 

36 40 

37 56.7 

38 33.3 

39 0 

40 96.7 

4 I 16.7 

~ x = 1,106.8 
-
x := 61.48 
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APPENDIX I (Continued) 

Percentage of intervals containing stereotyped behaviour in 
each session. 

EXPERIMENT: 

SUBJECT: 

SETTING: 

BEHAVIOUR: 

SESSION BASELINE SESSION 
NO. NO. 

8* 0 22 

9 3.3 23 

10 0 24 

I I 0 25 

12 10 26 

13 0 27 

14 0 28 

15 6.7 29 

16 0 30 

17 0 31 

18 0 ~ x 
-

19 3.3 x 

20 0 

2 I 0 

t: x = 23.3 
-
x = J. 66 

I: 

= 

I 

JAMES 

CLASSROOM 

EYEBROW PLUCKING (2nd Rank Stereotyped 
Behaviour) 

DRO SESSION FINAL 
NO. BASELINE 

10 32 0 

0 33 0 

3.3 34 0 

0 35 0 

0 36 0 

0 37 0 

0 38 3.3 

0 39 0 

0 40 0 

0 4 I 0 

13.3 ~ x 3.3 

J. 33 x 0.33 

* 2nd Rank Stereotyped Behaviour was not recorded 1n the 1st 7 Sessions. 



APPENDIX 1 (Continued) 

Percentage of intervals containing stereotyped behaviour 
in each session. 

EXPERIMENT: 

SUBJECT: 

SETTING: 

BEHAVIOUR: 

SESSION BASELINE SESSION 
NO. NO. 

8 26.7 14 

9 3.3 15 

10 16.7 16 

11 16.7 17 

]2 0 ]8 

13 0 ] 9 

~x 46.7 20 

x 7.78 2] 

22 

23 

~ x 

x 

DRI 

0 

0 

3.3 

3.3 

0 

] 6.7 

0 

0 

0 

3.3 

26.6 

I 

JAMES 

QUIETROOM 

EYEBROW PLUCKING 

SESSION 
NO. 

24 

25 

26 

27 

28 

29 

30 

3 ] 

32 

33 

34 

2.66 35 

36 

37 

38 

39 

40 

4] 

42 

FINAL 
BASELINE 

0 

0 

0 

0 

0 

13.3 

0 

0 

3.3 

0 

0 

0 

] 6.7 

3.3 

0 

0 

0 

0 

6.6 

~x = 43 . 2 

x 2.27 
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APPENDIX 1 (Continued) 

Percentage of intervals containing stereotyped behaviour in 
each session. 

EXPERIMENT: 

SUBJECT: 

SETTING: 

BEHAVIOUR: 

SESSION BASELINE SESSION 
NO. NO. 

) 66.7 22 

2 46.7 23 

3 30 24 

4 3.3 25 

5 33.3 26 

6 36. 7 27 

7 26.7 28 

8 63.3 29 

9 36.7 30 

10 0 3 ] 

] I 46.7 ( x = 

-
]2 43.3 x c 

]3 20 

14 50 

IS 23.3 

]6 43.3 

] 7 23.3 

]8 36. ,7 

19 66.7 

20 60 

21 63.3 

( x c 820.0 
- 39.05 x .. 

I 

GRAHAM 

CLASSROOM 

MANIPULATING TOYS 

DRO SESSION 
NO. 

43.3 32 

60 33 

53.3 34 

40 35 

6.7 36 

40 37 

60 38 

80 39 

76.7 40 

70 4 ] 

52] ( x 
-

52. ] x 

FINAL 
BASELINE 

53.3 

66.7 

76.7 

66.7 

73.3 

66.7 

60 

60 

73.3 

80 

= 676.7 

= 67.67 
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APPENDIX 1 (Continued) 

Percentage of interval containing stereotyped behaviour ln 
each session. 

SESSION BASELINE 
NO. 

1 6.7 

2 16.7 

3 16.7 

4 10 

5 16.7 

6 36.7 

7 0 

8 50 

9 20 

10 26.7 

11 0 

12 36.7 

13 43.3 

14 46.7 

15 40 

~ x = 366.9 
- 24.4 .6 x = 

EXPERIMENT: 

SUBJECT: 

SETTING: 

BEHAVIOUR: 

SESSION 
NO. 

16 

17 

18 

19 

20 

2 I 

22 

23 

24 

25 

~ x = 
-
x = 

I 

GRAHAM 

QUIET ROOM 

MANIPULATING TOYS 

DRI SESSION 
NO 

0 26 

0 27 

0 28 

0 29 

0 30 

0 3 I 

0 32 

0 33 

0 34 

0 35 

0 36 

0 37 

38 

39 

40 

4 I 

~ x 
-
x 

= 

= 

159 

FINAL 
BASEl.INE 

16.7 

20 

53.3 

36.7 

26.7 

56.7 

10 

63.3 

70 

70 

46.7 

43.3 

73.3 

43.3 

53.3 

63.3 

746.6 

46.66 



APPENDIX 1 (Continued) 

Percentage of intervals containing stereotyped behaviour 
in each session. 

EXPERIMENT: 

SUBJECT: 

SETTING: 

BEHAVIOUR: 

SESSION BASELINE SESSION 
NO. NO. 

36.7 18 

2 13.3 19 

3 43.3 20 

4 13.3 2 I 

5 13.3 22 

6 36.7 23 

7 36 . .7 24 

8 13.3 25 

9 :6.7 26 

10 23.3 27 

I I 26.7 ~ x c 

12 6.7 x = 

]3 33.3 

14 33.3 

IS 16.7 

16 20 

17 16.7 

~ x = 4 60.0 

x c: 27.05 

DRI 

0 

6.7 

0 

0 

0 

0 

0 

6.7 

3.3 

3.3 

20 

2 

I 

BILLY 

CLASSROOM 

HAND FLAPPING 

SESSION 
NO. 

28 

29 

30 

3 I 

32 

33 

34 

35 

36 

37 

~ x = 

x = 

FINAL 
BASELINE 

6.7 

30 

10 

30 

16.7 

10 

3.3 

13.3 

3.3 

10 

133.3 

13.3 
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APPENDIX 1 (Continued) 

Percentage of intervals containing stereotyped behaviour in 
each session. 

EXPERIMENT: 

SUBJECT: 

SETTING: 

BEHAVIOUR: 

SESSION BASELINE SESSION 
NO. NO. 

I 33.3 9 

2 36.7 10 

3 16.7 II 

4 40 ) 2 

5 36.7 13 

6 33.3 14 

7 30 IS 

8 36.7 16 

~ x = 263.4 17 
-
x = 32.92 18 

)9 

20 

~x = 
-
x = 

I 

BILLY 

QUIET ROOM 

HAND FLAPPING 

DRO SESSION 
NO. 

0 2 ) 

3.3 22 

0 23 

0 24 

0 25 

0 26 

3.3 27 

0 28 

0 29 

0 30 

0 3 J 

0 32 

6.6 33 

0.55 34 

35 

36 

37 

~x 

-
x 

BASELINE 

]6.7 

23.3 

20 

J3.3 

33.3 

)0 

23.3 

6.7 

)0 

20 

26.7 

23.3 

)0 

J3.3 

3.3 

0 

0 

= 253.2 

= )4.89 

161 



APPENDIX 1 (Continued) 

Percentage of interval containing stereotyped behaviour 
in each session. 

EXPERIMENT: 

SUBJECT: 

SETTING: 

BEHAVIOUR: 

SESSION BASELINE SESSION 
NO. NO. 

33.3 8 

2 50 9 

3 63.3 10 

4 86.7 J 1 

5 30 ]2 

6 30 ]3 

7 23.3 14 

~ x 316.6 ]5 

x == 45.2 16 

~ x 

x 

I 

NICK 

CLASSROOM 

HAND CLAPPING 

DRI SESSION 
NO. 

10 17 

0 ]8 

3.3 ]9 

0 20 

0 2 ] 

0 22 

0 23 

0 24 

0 25 

]3.3 26 

1. 66 27 

28 

29 

30 

3 ) 

32 

33 

34 

35 

36 

37 

38 

39 

~x = 

-
x = 

FINAL 
BASELINE 

80 

60 

]3.3 

20 

10 

J 6.7 

53.3 

46.7 

43.3 

16.7 

40 

10 

3.3 

6.7 

10 

0 

0 

6.7 

40 

0 

53.3 

73.3 

60 

663.3 

28.83 
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APPENDIX 1 (Co~tinued~ 

Percentage of intervals containing stereotyped behaviour in each 

seSSIon. 

EXPERIMENT: I 

SUBJECT: NICK 

SETTING: QUIET ROOM 

BEHAVIOUR: HAND CLAPPING 

SESSION BASELINE SESSION DRO SESSION BASELINE 

NO. NO. NO. 

1 3.3 14 0 24 0 

2 0 ]5 43.3 25 10 

3 13.3 16 6.7 26 ]6.7 

4 0 17 10 27 0 

5 6.7 18 36.1 28 23.3 

6 3.3 19 0 29 3.3 

7 0 20 36.7 30 0 

8 0 2 I 30 3 I 6.7 

9 3.3 22 0 32 0 

10 13.3 23 50 33 0 

] 1 10 ~x = 213.4 34 0 

12 6.7 
- 4 = x 21.3 35 3.3 

13 10 36 23.3 

~x = 69.9 37 0 

- 5.38 x = 38 10 

39 0 

~ x 96.6 

x 6.03 

163 



APPENDIX 1 (Continued) 

Percentage of intervals containing stereotyped behaviour ln 
each session. 

EXPERIMENT: 

SUBJECT: 

SETTING: 

BEHAVIOUR: 

SESSION BASELINE SESSION 
NO. NO. 

J 70 J8 

2 60 J 9 

3 80 20 

4 56.7 2 J 

5 50 22 

6 60 23 

7 80 24 

8 63.3 25 

9 83.3 26 

JO 76.7 27 

) ] 90 t: x = 
-]2 86.7 x = 

]3 90 

J4 3.3 

J5 90 

16 93.3 

J7 90 

~x = J, 223.3 
-
x = 7].96 

I 

DECLAN 

CLASSROOM 

MANIPULATING FEATHER 

DRO SESSION 
NO. 

93.3 28 

70 29 

83.3 30 

60 31 

80 32 

63.3 33 

73.3 34 

76.7 35 

83.3 36 

60 37 

743.2 38 

74.32 39 

~ x 

x = 

BASELINE 

70 

43.3 

40 

66.7 

66.7 

93.3 

96.7 

83.3 

76.7 

63.3 

90 

73.3 

863.3 

7 J. 94 

J64 



APPENDIX 1 (Continued) 

Percentage of intervals containing stereotyped behaviour in 
each session. 

EXPERIMENT: 

SUBJECT: 

SETTING: 

BEHAVIOUR: 

SESSION BASELINE SESSION 
NO. NO. 

I 66.7 24 

2 63.3 25 

3 60 26 

4 70 27 

5 90 28 

6 76.7 29 

7 83.3 30 

8 66.7 3 ] 

9 83.3 32 

10 76.7 t::x 

1] 76.7 X 

]2 90 

13 96.7 

]4 86.7 

15 96.7 

16 93.3 

17 60 

18 70 

]9 73.3 

20 90 

2 I 83.3 

22 76.7 

23 80 

t::x c: 1,8 10. J 

-
x c: 78.7 

= 

= 

I 

DECLAN 

QUIET ROOM 

MANIPULATING FEATHER 

DRI SESSION 
NO. 

3.3 33 

0 34 

0 35 

0 36 

6.7 37 

0 38 

0 39 

0 t::x 

-
3.3 x 

]3.3 

1. 48 

BASELINE 

83.3 

96.7 

56.7 

73.3 

90 

16.7 

43.3 

= 460 

= 65.71 
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APPENDIX 2 

Number of reinforcers administered In each experimental condition. 

EXPERIMENT: 

SUBJECT: 

DRI 

SESSION NO OF REINFORCERS 
NO. ADMINISTERED 

]4 25 

]5 32 

]6 36 

] 7 4 ] 

18 4 ) 

) 9 34 

20 32 

2 ) 34 

22 35 

23 49 
-
x = 35.9 

I 

JAMES 

SESSION 

DRO 

NO OF REINFORCERS 
NO. ADMINISTERED 

22 19 

23 ) 

24 2 

25 ) 

26 0 

27 0 

28 I 

29 2 

30 0 

31 5 
-
x = 3. ] 

166 
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APPENDIX 3 

Latency in seconds from restraint removal to onset of SIB. 

EXPERIMENT: 2 
SUBJECT: PETER 
BEHAVIOUR: FACE SLAPPING 

SESSION BASELINE SESSION DRI fSESSION BASELINE SESSION DRI 
NO. (I) NO. 0) NO. (II) NO. (II) 

) 0.47 13 J. 35 23 0.B5 33 J. 66 

2 0.42 14 J. 70 24 0.72 34 J. 67 

3 0.35 15 1. 3) 25 0.69 35 B.40 

4 0.47 16 5.4B 26 0.6) 36 6.BO 

5 0.39 )7 2.59 27 0.64 37 3.36 

6 0.4 ) IB 1. 66 28 0.70 3B 2.69 

7 0.4 I 19 J. 35 29 0.37 39 4.B5 

B 0.34 20 J. B6 30 0.4B 40 3.3B 

9 0.43 2 ) 6.47 3) 0.6B 4 ) J. 06 

)0 0.39 22 7.25 32 0.48 42 2.90 

) ) 0.52 t: x - 3) .02 l: x 8< 6.22 t: x c 36.77 
- -12 0.55 x c 3. )02 x 8< 0.622 x 8< 3.677 

l: x - 5.15 
-
x - .429 
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APPENDIX 4 
Percentage of intervals containing stereotyped behaviour in each session. 

EXPERIMENT: 3 
SUBJECT: JAMES 
BEHAVIOUR: HEAD ROCKING 

~ESSION BASELINE SESSION DRO{I) SESSION CONCURRENT SESSION DRO 
NO. NO. NO. DRO DRI NO. (II) 

I 96.7 12 16.7 20 26.7 30 100 

2 56.7 13 100 21 13.3 31 96.7 

3 100 14 100 22 13.3 32 96.7 

4 93.3 15 90 23 16.7 33 90 

5 96.7 16 96.7 24 36.7 34 100 

6 93.3 17 86 . 6 25 26.7 35 100 

7 93.3 18 70 26 6.7 36 86.7 

8 76.7 19 96.7 27 23.3 37 100 

9 83.3 t: x -= 656.8 28 43.3 38 93.3 
-

)0 66.7 x ., 82. I 29 13.3 39 96.7 

I I 100 t: x IE: 220.0 40 100 
-

.:: x IE: 956.7 x .. 22.0 41 "-
-
x '"' E6.97 42 20 

43 80 

44 86.7 

45 46.7 

46 73.3 

47 80 

48 76.7 

49 26.7 

50 70 

t: x c 1,620.2 
-x c 8 J. 0 I 

* Subject was absent for this session. 



APPENDIX 4 (Continued) 

Percentage of intervals containing stereotyped behaviour in each session. 

EXPERIMENT: 3 
SUBJECT: JAMES 
BEHAVIOUR: EYEBROW PLUCKING 

SESSION BASELINE 
NO. 

SESSION DROO) 
NO. 

SESSION 
NO. " 

) 0 ) 2 )3.3 20 

2 23.3 )3 0 2 ) 

3 0 )4 0 22 

4 0 )5 6.7 23 

5 0 )6 0 24 

6 0 )7 0 25 

7 0 )8 0 26 

8 )6.7 19 0 27 

9 0 I: >: ., 20 28 

)0 3.3 
- 2.5 
" 

~ 29 

) ) 0 I: x 

I: )( 
., J..3.3 

)( 

-
>: ., 3.93 

* Subject ~as absent for this session. 

CONCURRENT 
DRO DRJ 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 

SESSION 
NO. 

30 

3 ) 

32 

33 

34 

35 

36 

37 

38 

39 

40 

4 ) 

42 

J..3 

44 

45 

46 

47 

48 

49 

50 

I: )( 

-
)( 

DRO 
(1) 

0 

0 

3.3 

0 

0 

0 

)0 

0 

0 

0 

0 

* 
3.3 

0 

0 

0 

0 

0 

6.7 

)0 

3.3 

c: 36.6 

~ J. 83 
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APPENDIX 4 (Continued) 

Percentage of intervals containing stereotyped behaviour in each session. 

EXPERIMENT: 3 
SUBJECT: BILLY 
BEHAVIOUR: HAND FLAPPING 

SESSION BASELINE SESSION DRO(I) SESSION CONCURRENT SESSION DROOl) 
NO. NO. NO. DRO DRI NO. 

I 3.3 16 3.3 28 0 39 3.3 

2 3.3 17 20 29 * 40 0 

3 6.7 18 6.7 30 * 41 0 

4 6.7 19 * 3 I 0 42 6.7 

5 23.3 20 0 32 0 43 0 

6 6.7 2 I 0 33 0 44 * 
7 )6.7 22 0 34 0 45 * 
B 6.7 23 0 35 0 46 3.3 

9 6.7 24 0 36 0 47 3.3 

)0 20 25 * 37 0 48 * 
) I 23.3 26 * 38 0 49 * 
12 6.7 27 0 ex 0 50 0 

13 16.7 ex"" 30.0 x 0 ex c: 16.6 
-14 16.7 x - 3.3 x IE 2.07 

J5 16.7 

ex - 180.2 
-
x - 12.0 J 

* Subject was absent for these sessions. 
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APPENDIX 4 (Continued) 

Percentage of intervals containing stereotyped behaviour in each session. 

EXPERIMENT: 3 
SUBJECT: BILLY 
BEHAVIOUR: ROCKING 

SESSION BASELINE SESSION DRO(I ) 

NO. NO. 
SESSION CONCURRENl 

NO. DRO DRI 
SESSION DRO 

NO. (II) 

1 3.3 )6 26.7 28 0 39 10 

2 JO 17 )0 29 * 40 0 

3 20 18 43.3 30 * 4 1 0 

4 26.7 19 * 31 0 42 3.3 

5 36.7 20 0 32 3.3 43 0 

6 6.7 2 J 0 33 0 44 * 

7 36.7 22 0 34 0 45 * 

8 23.3 23 0 35 0 t.6 0 

9 20 24 0 36 3.3 47 0 

)0 J6.7 25 * 37 0 48 * 

) ) 16.7 26 * 38 0 49 ... 

J2 t.3.3 27 0 I: x c 6.6 50 0 

13 16.7 I: X '" 80.0 
-

14 70 :x ., 8.89 

-
x c 0.733 I: X s:: 13.3 

-
x a: 1. 66 

15 20 

I: x c 366.8 
-
:x c 24.45 

* Subject was absent for these seSSlons. 
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APPENDIX 4 (Continued) 

Percentage of intervals containing stereotyped behaviour in each session. 

EXPERIMENT: 3 
SUBJECT: GRAHAM 
BEHAVIOUR: TWIRLING 

SESSION BASELINE 
NO. 

SESSION DRO(I) SESSION CONCURRENT 

NO. NO. DRO DRI 
SESSION DRO 

NO. (II) 

I 30 20 40 34 0 42 50 

2 46.7 21 56.7 35 0 43 63.3 

3 40 22 43.3 36 0 44 56.7 

4 36.7 23 43.3 37 6.7 45 83.3 

5 43.3 24 30 38 0 46 76.7 

6 33.3 25 110; 39 0 47 83.3 

7 50 26 30 40 0 48 50 

8 43.3 27 0 4 ) 10 49 56.7 

9 63.3 28 13.3 ~ x -= 16.7 50 20 

10 60 29 16.7 x ., 2.08 ~ x ., 540 
-

II 33.3 30 13.3 x c 60 

12 56.7 31 50 

13 43.3 32 56.7 

14 53.3 33 70 

15 66.7 ~ x ., 463.3 

16 60 x - 35.64 

17 53.3 

18 66.7 

19 63.3 

~ x . 943.2 

-x -= 49.64 

* Subject was absent for this session. 



173 

APPENDIX 4 (Continued) 

Percentage of intervals containing stereotyped behaviour in each session. 

EXPERIMENT: 3 
SUBJECT: GRAHAM 
BEHAVIOUR: RUBBING 

SESSION BASELINE SESSION DRO(I ) SESSION CONCURRENT SESSION DRO 
NO. NO. NO. DRO DRI NO. (1) 

I 20 20 13.3 34 0 42 0 

2 10 2 I 0 35 0 43 3.3 

3 36.7 22 0 36 0 44 0 

~ 23.3 23 30 37 0 ~5 0 

5 20 24 6.7 3B 0 46 3.3 

6 16.7 25 * 39 0 47 6.7 

7 26.7 26 10 ~O 0 ~B 0 

B 33.3 27 3.3 ~ I 3.3 49 3.3 

9 23.3 2B 6.7 I: x E 3.3 50 0 

10 23.3 29 3.3 x -
O.~ I I: X - 16.6 

-II 6.7 30 26.7 x - J. B4 

12 16.7 3 I 0 

13 6.7 32 13.3 

I~ 13.3 33 3.3 

15 33.3 I:x E I J6. 6 

16 16.7 
x -

B.97 

17 16.7 

IB 3.3 

19 6.7 

I:X - 353.9 
-
x E IB.63 

Subject ~as absent for this occasion 
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APPENDIX 5 

Number of reinforcers administered in each experimental condition. 

EXPERIMENT: 3 
SUBJECT: GRAHAM 

DRO (I) CONCURRENT DRO DRI DRO (II) 

SESSION NO. OF SESSION NO. OF SESSION NO. OF 
NO. REINFORCERS NO. REINFORCERS NO. REINFORCERS 

ADMINISTERED ADMINISTERED ADMINISTERED 
DRO DRI 

20 9 34 29 ]6 42 5 

2 ) 3 35 29 53 43 7 

22 7 36 28 32 44 7 

23 ] 37 22 12 45 0 

24 ] ] 38 28 27 46 2 

25 * 39 28 7 47 I 

26 13 40 27 5 48 I 

27 28 41 26 27 49 3 
-

28 21 x =27.]2 22.37 50 15 
-

29 ]0 x = 4.5 

30 ] ~ 

31 2 

32 2 

33 2 
-
x = 9.85 
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APPENDIX 5 (Continued) 

Number of reinforcers administered in each experimental condition. 

EXPERIMENT: 3 
SUBJECT: JAMES 

DRO(I) CONCURRENT DRO DRI DRO(II) 

SESSION NO. OF SESSION NO. OF SESSION NO. OF 

NO. REINFORCERS NO. REINFORCERS NO. REINFORCERS 
ADMINISTERED ADMINISTERED ADMINISTERED 

DRO DRI 

12 13 20 7 32 30 0 

13 0 2 ] 23 36 31 0 

14 0 22 2 ] 53 32 0 

IS ] 23 22 39 33 ] 

16 0 24 ]5 47 34 0 

17 ] 25 2 ] 40 35 0 

18 7 26 7 45 36 I 

19 0 27 7 42 37 0 
-
x = 2.75 28 10 44 38 0 

29 9 39 39 0 
-
x = 14.2 41.6 40 0 

41 * 

42 19 

43 2 

44 ] 

45 12 

46 5 

47 2 

48 4 

49 18 

50 8 
-
x = 3.65 

* Subject was absent for this session. 
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APPENDIX 5 (Continued) 

Number of reinforcers administered in each experimental condition. 

EXPERIMENT: 3 
SUBJECT: BILLY 

DRO (I) CONCURRENT DRO DRI DRO (II) 

SESSION NO. OF SESSION NO. OF SESSION NO. OF 
NO. REINFORCERS NO. REINFORCERS NO. REINFORCERS 

ADMINISTERED ADMINISTERED ADMINISTERED 
DRO DRT 

16 20 28 29 12 39 28 

17 12 29 * * 40 25 

]8 18 30 * * 41 26 

19 * 3 I 29 15 42 26 

20 27 32 23 9 43 29 

2 I 27 33 29 14 44 * 
22 29 34 28 15 45 * 
23 29 35 27 2 I 46 23 

24 27 36 29 25 47 27 

25 * 37 28 18 48 * 
26 * 38 30 I I 49 * 

-27 26 x = 28 ]5.56 50 28 
- -
x = 23.89 x = 26.5 

* Subject was absent for these sessions. 
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APPENDIX 6 

Percentage of intervals containin~ stereotyped behaviour In each seSSIon. 

EXPERIMENT: 4 
SUBJECT: JAMES 
BEHAVIOUR: HEAD ROCKING (1st Rank stereotyped 

behaviour) 

SESSION BASELINE DRI VT 
NO. 

I 6.7 3.3 lOa 

2 50 a 93.3 

3 66.7 3.3 96.7 

4 76.67 6.7 86.7 

5 100 6.7 lOa 

6 20 10 96.7 

7 100 16.7 83.3 

8 lOa 6.7 66.7 

9 100 13.3 100 

)0 100 26.7 93.3 
-
x ~ 72 9.3 91.7 



APPENDIX 6 (Continued) 

Percentage of intervals containing stereotyped behaviour in 
each session. 

EXPERIMENT: 
SUBJECT: 
BEHAVIOUR: 

SESSION BASELINE 
NO. 

] 10 

2 0 

3 0 

4 0 

5 0 

6 20 

7 0 

8 0 

9 0 

]0 0 
-
x = 3 

DRI 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

I 

4 
JAMES 
EYEBROW PLUCKING (2nd Rank stereotyped 

behaviour) 

VT 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

178 
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APPENDIX 7 

Percentage of intervals containing stereotyped behaviour 
:in each session. 

EXPERIMENT: 5 
SUBJECT: NICK 
BEHAVIOUR: HAND CLAPPING 

SESSION PROMPTING & ' SESSION DRI 
NO. INTERACTION NO. 

I 3.3 7 0 

2 16.7 8 3.3 

3 0 9 0 

4 3.3 )0 0 

5 13.3 I I 0 

6 0 12 0 

t;X = 36.6 13 0 
-
x = 6. ) 14 6.6 

]5 0 

] 6 0 

t; x = 9.9 
-
x = 0.99 
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APPENDIX 7(Continued) 

Percentage of intervals containing stereotyped behaviour in 
each session. 

EXPERIMENT: 5 
SUBJECT: NICK 
BEHAVIOUR: MOUTHING 

SESSION PROMPTING & SESSION DRI 
NO. INTERACTION NO. 

) 3.3 7 0 

2 6.6 8 0 

3 0 9 0 

4 0 )0 0 

5 0 ) ) 0 

6 0 )2 0 

~ x 0::: 9.9 )3 0 
-
x z:: J. 65 14 0 

)5 0 

)6 0 

~x I: 0 
-x = 0 
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APPENDIX 7 (Continued) 

Percentage of intervals containing Stereotyped behaviour In each 
seSSIon. 

EXPERIMENT: 5 
SUBJECT: DECLAN 
BEHAVIOUR: TWIRLING 

SESSION PROMPTING & SESSION DRI 
NO. INTERACTION NO. 

I 0 I I 0 
2 0 12 0 

3 0 13 10 

4 3.3 14 3.3 

5 0 IS 0 

6 0 16 0 

7 0 ~x = 13.3 
-

8 0 x = 2.2 

9 0 

10 0 

~ x = 3.3 
-
x c 0.3 

18 I 



APPENDIX 7 (Continued) 

Percentage of intervals containing stereotyped behaviour ln 
each session. 

EXPERIMENT: 5 
SUBJECT: DECLAN 
BEHAVIOUR: RUBBING 

SESSION PROMPTING & SESSION DRI 
NO. INTERACTION NO. 

1 . 16.7 I I 0 

2 0 12 0 

3 3.3 13 0 

4 13.3 14 0 

5 6.6 15 0 

6 0 16 0 

7 0 t;x = 0 

8 10 x :: 0 

9 0 

10 0 

t;X :: 49.9 

x = 4.99 
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APPENDIX 8 

Percentage of intervals containing stereotyped behaviour in 
each session. 

EXPERIMENT: 6 

SUBJECT: ANDREW 

BEHAVIOUR: ~'IRLING OBJECTS 

BASELINE ALTERNATING TREATMENTS DIU ONLY 

SESSION SETTING SETTING SESSION DRI PRO!-1PTING SESSION DRI 
NO. I 2 NO. 

I - 100'" 8 20* 43.3* 

2 93.3 -t - 9 23.3 ... 43.3 .. 

3 80. - 10 13.3* 43.3* 

4 - 86.7* I I 16.7 .. 50. 

5 - 90'" 12 16.7* 50* 

6 96.7" - c x ., 90 229.9 
-7 96.7 .. x K 18 45.98 

c x ., 366.7 276.7 
-
x E 91. 67 92.32 

'" Data points taken at the small corner table (Individual) 

... Data points taken at the large central table (Group) 

NO. 

13 0 ... 

14 6.7'" 

IS 10 ... 

16 33.3'" 

c x c: 50 
-
x E 12.5 
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APPENDIX 9 

Number of stereotyped utterances recorded in each session . 

EXPERIMENT: 
SUBJECT: 
BEHAVIOUR: 

. 7 
MARY 
STEREOTYPED SPEECH 

184 

SESSION BASE~INE SETTING SESSION ALTERNATING TREATMENTS 
NO. INDIVIDUAL GROUP NO. INTERACTION DRI 

] 32* - 8 ]8* ]7+ 

2 - 22+ 9 7+ 7* 

3 29* - ]0 2* 20+ 

4 - 22+ ] ] ]2+ 7* 

5 ]9* - ]2 ]3* 5+ 

6 - 5]+ ]3 J+ 8* 

7 26* - ]4 - 7+ 

~x = ]06 95 ~x = 52 7 J 
- -
x =: 26.5 31.7 x c 8.8 ]0. J 

* Data points taken at the small side table (Individual). 

+ Data points taken at the large central table (Group) 



APPENDIX 10 

Listing of computer programme (BASIC) used in Experiment 3. 

10 CLS 

20 X=O 

30 PRINT@33, liND. OF REINFORCEMENTS= II;X 

40 TIMER=O 

50 PRINT@367, "stereotypy" 

60 rem check if switch is on or off 

70 P=PEEK (65280) 

80 T=TIMER 

90 rem show if switch is on or off 

100 PRINT@353, "P= lI;p 

110 rem check how many seconds have elapsed 

120 PRINT@257, IISECONDS ELAPSED= ";T/49.9 

100 rem if stereotypy occurrs start again 

110 IF P=254 THEN GO TO 40 

120 rem if interval completed signal reinforcer 

130 IF T)497 THEN GOTO 180 

140 rem print time elapsed since last reinforcer 

150 PRINT@239, IIT= II;T 

160 GOTO 60 

170 rem signal reinforcer administration 

180 SOUND1,5:X=X+1:GOTO 30 
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