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CHAPTER I 

INTRODUCTION 

For children to function in their environment and to 

adapt to society it is important for them to acquire 

socially acceptable behaviors (Barton & LaGrow, 1985; 

Huebner, 1986). Stereotypic behavior limits a child's 

control of the environment and acceptance in society 

(Durand & Carr, 1987; Koegel & Covert, 1972). This 

research examined a nonaversive behavioral approach to 

reducing and controlling the stereotypic behavior of hand-

mouthing in students with visual impairments who also have 

multiple disabilities. 

Statement of the Problem 

One of the problems parents and teachers face in 

working with children with visual impairments who also 

have multiple disabilities is the inability to effectively 

control stereotypic behaviors. Stereotypic behaviors are 

identified as observable maladaptive, highly consistent, 

and repetitive behaviors which have no apparent adaptive 

function, (Durand & Carr, 1987; McDaniel, Kocim, & Barton, 

1984) and interfere with both learning and demonstrating 

appropriate adaptive behaviors (Durand & Carr, 1987; 

Koegel & Covert, 1972). Because stereotypic behaviors are 

established mannerisms, habits, or behaviors that 



interfere with a student's ability to function in society 

(Sacks & Reardon, 1988), it is imperative that parents and 

teachers have a technique to effectively control 

stereotypic behaviors. 

Stereotypic behaviors are a problem for students with 

visual impairments, including those with multiple 

disabilities, who exhibit a variety of stereotypic 

behaviors such as body rocking, eye poking, hand-mouthing, 

head-rolling, and repetitive hand gestures (Sacks & 

Reardon, 1988) . In a population of students with visual 

impairments who also have multiple disabilities, in rural 

Texas, hand-mouthing was a problem. The reduction and 

control of the stereotypic behavior of hand-mouthing, the 

action of placing any part of either hand from, and 

including, the Carpus or wrist bone, to the finger tips 

between the lips or in contact with the teeth, is the 

focus of this research. 

Statement of Purpose 

The purpose of this research was to investigate a 

nonaversive intervention through differential 

reinforcement of a substitute behavior (DRS) to reduce and 

control stereotypic hand-mouthing in students with visual 

impairments who also have multiple disabilities. (DRS is 



a schedule that reinforces a substitute behavior, either 

an alternative or an incompatible behavior, during a 

certain length of time.) 

Background 

Little empirical research exists on stereotypic 

behaviors among students with visual impairments, 

including those who also have multiple disabilities 

(Wehmeyer, 1991). Most studies focus on self-injury or 

aggressive behavior in persons with mental retardation 

(O'Brien & Repp, 1990; Wehmeyer, 1991). Wehmeyer (1991) 

found that studies have not addressed stereotypic behavior 

in the population of students with visual impairments 

because researchers have studied the much larger 

population of students with mental retardation who exhibit 

behaviors that are stereotypic. 

Identifying Stereotypic Behavior 

Stereotypic behavior is a maladaptive behavior 

commonly observed in students with multiple disabilities 

including those with visual impairments. It is repetitive 

and has no social function (Foxx & Azrin, 1973; Koegel, 

Firestone, Kranne, & Dunlap 1974). Stereotypic behaviors 

not only interfere with the acquisition of adaptive 

behaviors, but also serve to stigmatize and isolate 

students with such behaviors. As a result these behaviors 



interfere with integration into nonsegregated 

environments, thereby reducing the student's ability to be 

a part of the community (Durand & Carr, 1987; Koegel & 

Covert, 1972). 

Not all hand-mouthing develops into stereotypic 

behavior. Placing the hand in the mouth, often as thumb-

sucking, is a common problem in most children (Gruenberg, 

1963; Schaefer & DiGeronimo, 1990; Spock, 1985; Stewart, 

1955) and may appear to be a stereotypic behavior. 

Brambring and Troster (1992) write that for infants up to 

age two (the sensorimotor stage of development) many 

repetitive behaviors are not considered stereotypic, 

because repetitive behaviors play a part in the learning 

of children until age two. Many repetitive behaviors, 

such as thumb-sucking, will end around age two. However, 

behaviors, such as hand-mouthing and body rocking, that 

continue past the sensorimotor stage may become 

stereotypic. 

Prevalence of Stereotypic Behavior 

The prevalence of hand-mouthing is not unique to 

persons with visual impairments or to students with 

multiple disabilities. It is present in many populations, 

including persons with visual impairments, multiple 

disabilities, autism, mental retardation (Durand & Carr, 



1985), and persons with no disabilities (Brambring & 

Troster, 1992; Stewart, 1955). 

Few studies have been found that include data on the 

number of students who exhibit stereotypic behaviors. 

Repp and Barton (1980) write that stereotypic behaviors 

account for a large percentage of the actions of students 

with developmental disabilities. Durand and Carr (1987) 

observe that up to two-thirds of the persons with 

developmental disabilities living in institutions exhibit 

stereotypic behaviors, while 10-15% exhibit self-injurious 

behaviors (Durand & Carr, 1985; Iwata, Pace, Kalsher, 

Cowdery, & Cataldo, 1990). Students with visual 

impairments who also have multiple disabilities, may also 

have developmental disabilities. Therefore, it is likely 

that one-tenth to two-thirds of the students with visual 

impairments who also have multiple disabilities exhibit 

stereotypic behaviors and/or self-injurious behaviors; 

however, no figures on the number of students with visual 

impairments, including those with multiple disabilities 

who exhibit stereotypic behaviors, have been found. 

Development of Stereotypic Behavior 

Several theories on the development of stereotypic 

behaviors are found (Repp, Felce, & Barton 1988). These 

are: self-stimulation, communication, social emotional, 

and biomedical. 



Stimulation. The lack of control of the environment 

may be a cause for self-stimulating stereotypic behaviors. 

Barraga (1976) finds that the lack of awareness of the 

environment surrounding a child to be a factor in the 

development of self-stimulatory stereotypic behavior. The 

lack of sensory input (Dura, Mulick, & Hammer, 1988) may 

produce stereotypic behaviors. Lowenfeld (1973) feels 

that an obvious reason that children with visual 

impairments turn to stereotypic behavior is the child's 

lack of vision to explore the environment the way sighted 

children do. Fraiberg (1977) and Warren (1984) find that 

motor development is delayed as a result of the visual 

impairment, and the child will persist in repetitive 

movements. 

Communication. Unintentional and intentional 

communication is essential to the development of 

individuals (Bloom & Lahey, 1978). The lack of functional 

communication (the use of communication to gain specific 

objectives) alters the environmental consequences, which 

may be a factor in the development and maintenance of 

stereotypic behavior (Bird, Dores, Moniz, & Robinson, 

1989) . For example, a student may not be able to make the 

specific communication, "I don't understand this"; the 

student may exhibit a stereotypic response such as hand-

mouthing in place of the specific communication, "I don't 

understand this." 



Social emotional. McGee, Menolascino, Hobbs, and 

Menousek (1987) state that the lack of bonding 

(demonstrating a bond or connection between the care giver 

and the subject by smiling at the care giver, physical 

approach by the subject, eye contact for two seconds, 

touching, hugging, or shaking the hand of the care giver) 

has an influence on stereotypic and self-injurious 

behaviors. Stereotypic behaviors may develop in a child 

when the child is not bonded with care givers. The care 

giver is not able to gain interactional control over the 

child's behavior if bonding does not take place, and 

stereotypic behaviors develop. 

Biomedical. Other speculations on stereotypic 

behaviors include those of Baumeister (1978) who feels 

stereotypic behaviors may be a release mechanism for the 

expression of anxiety, frustration, or excitement. Gedye 

(1989) attributes extreme self-injury and stereotypic 

behaviors to frontal lobe seizures, which are not a 

behavioral or cognitive problem under voluntary control 

but a medical problem. 

The underlying causes of the development of 

stereotypic behavior provide information necessary to 

assist in determining intervention. However, to determine 

effective intervention, it is necessary to examine 

previous studies of intervention techniques. 
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Need to Reduce and Control 
Stereotypic Behaviors 

There is a need to reduce and control stereotypic 

behaviors because of the detrimental effects they have on 

individuals with such behaviors (Durand & Carr, 1987; 

Huebner, 1986; Koegel & Covert, 1972; McDaniel et al., 

1984) . Once these stereotypic behaviors are established 

as a behavioral pattern, they interfere with most, if not 

all, functional interactions the student has within the 

environment (Barton & LaGrow, 1985; Sacks & Reardon, 

1988) . These behaviors become detrimental to students 

because interaction with peers and adults is influenced in 

a negative manner. Also, the acquisition of adaptive 

behaviors that affect the student's ability to learn and 

acquire acceptable social interactions with the 

environment is affected (Durand & Carr, 1987; Koegel & 

Covert, 1972). Therefore, it is desirable to research the 

possibility of reducing stereotypic behaviors in order to 

facilitate possible social interaction and ability to 

learn. 

Strategies to Reduce the Stereotypic 
Behavior of Hand-Mouthing 

As the need to reduce and control stereotypic 

behaviors arises, parents and teachers are faced with the 

question of how to accomplish this task. The literature 



reveals interventions applying three approaches: 

behavioral-aversive, behavioral-nonaversive, and 

nonbehavioral-nonaversive. 

Behavioral-aversive. Behavioral-aversive techniques 

include a variety of behavioral modification techniques 

including overcorrection and punishment. Overcorrection 

has been explored by a number of researchers (Agosta, 

Close, Hops, & Rusch, 1980; Higgs, Burns, & Meunier, 

1980). In overcorrection, the corrective procedure is 

provided in excess. For example, Agosta et al. (1980) 

implemented overcorrection to control hand-mouthing for a 

student with multiple disabilities. The overcorrection 

procedure included receiving a verbal reprimand, being 

sent to the restroom to brush his teeth using oral 

antiseptic, washing and drying his hands, returning to the 

classroom, and receiving directions for an activity to do 

in place of the stereotypic behavior. Overcorrection was 

successful in reducing hand-mouthing for this student. 

Punishment was successfully implemented in two cases. 

Blasch (1978) implemented punishment (playing a 

prerecorded sound of chalk scratching on a chalkboard) 

when the subjects exhibited stereotypic behavior, and 

positive reinforcement (seventy-five cents given at the 

end of each session) for 6 subjects in a laboratory and 

classroom setting. The stereotypic behaviors included 
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head-rolling, head rocking, body rocking, and eye-poking. 

For the 6 subjects stereotypic behavior was decreased. 

Fehr and Beckwith (1989) employed punishment using 

water misting on a student with visual impairments who 

also had multiple disabilities that exhibited head 

hitting. The authors had limited success using water 

misting alone. When a positive reinforcer, such as 

cookies, was added, the head hitting decreased. 

Behavioral-nonaversive. Horner et al. (1990) 

advocate the move away from aversive intervention and 

toward behavioral-nonaversive support. Nonaversive 

intervention allows for positive procedures that promote 

the development of the individual whereas punishment and 

negative intervention do not. Differential reinforcement 

(a specific number of responses occurring within a 

specific length of time that leads to reinforcement) is a 

behavioral technique frequently used in nonaversive 

intervention for the control of stereotypic behavior 

(Durand & Carr 1987). For example. Miner (1991) employed 

a differential reinforcement procedure to replace hand-

mouthing in a 12-year-old student with visual impairments 

by reinforcing the occurrence of other behaviors that 

replaced hand-mouthing, such as placing chips into a can. 

This study was successful in reinforcing other behaviors 

in place of hand-mouthing (Miner, 1991). 
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Cowdery, Iwata, and Pace (1990) successfully 

implemented a nonaversive differential reinforcement 

procedure with a 9-year-old boy who exhibited severe 

scratching. The student was provided monetary 

reinforcement for exhibiting other behaviors in place of 

scratching. 

Schloss et al. (1983) replicated a social learning 

treatment for self-injurious and aggressive behavior that 

has been successful in controlling stereotypic behavior. 

Their treatment included training in communication, 

providing praise, and modelling appropriate behavior. 

Durand and Carr (1987) discuss the effect of communication 

and social influences. They successfully implemented a 

functional communication procedure with 3 subjects with 

mental retardation who exhibited a variety of self-

injurious behaviors, such as face slapping. 

Bird et al. (1989) applied intervention using 

functional communication with two adults who exhibited 

severe self-injurious behaviors. Signs to communicate 

needs and wants were taught to take the place of self-

injurious behaviors for 1 subject; tokens were provided 

for the second subject to present when he wanted 

something, such as food, in place of exhibiting self-

injurious behaviors. 

Nonbehavioral-nonaversive. Nonbehavioral-nonaversive 

techniques employing gentle teaching techniques 
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(one-on-one intervention between the care giver and the 

subject through bonding) have been studied (Jones, Singh, 

& Kendall, 1991; Jordan, Singh, & Repp, 1989; McGee et 

al., 1987). McGee (1987) provided anecdotal reports on 

the success of intervention using gentle teaching to 

reduce self-injurious behaviors for several subjects with 

mental retardation. Jordan et al. (1989) found limited 

success in implementing a gentle teaching procedure with 

three subjects who exhibited self-injurious behaviors. 

Jones et al. (1991) report similar results in a 

replication of the Jordan et al. (1989) study. 

Dura et al. (1988) presented a study incorporating 

sensory integrative therapy where vestibular stimulation 

and social interactive play were provided as intervention 

for a student with multiple disabilities. Their study 

supported the use of sensory integrative therapy. 

Normalization is the principle which states that persons 

with mental retardation should have available to them 

conditions and opportunities in everyday life that are as 

close as possible to those available to persons without 

handicaps, (Hardman, Drew, & Egan, 1987). Mulick and 

Kedesdy (1988) examined normalization as a treatment for 

stereotypic behaviors; however, normalization is a theory, 

and no empirical studies of normalization as an 

intervention were found. 



13 

Summary. The use of behavioral-aversive, behavioral-

nonaversive, and nonbehavioral-nonaversive techniques 

intervention produced success in reducing and controlling 

stereotypic behaviors. The use of behavioral-nonaversive 

differential reinforcement has been shown to be successful 

in various settings while providing a positive 

intervention, eliminating the need for punishers. 

Therefore, an adaptation of the differential reinforcement 

technique using substitute behavior was selected for this 

study. 

Research Ouestion 

The review of literature indicated a need for 

students with visual impairments who also have multiple 

disabilities to reduce and control stereotypic behavior, 

such as hand-mouthing, due to the adverse consequences 

produced by such behavior. To meet this need to reduce 

and control stereotypic behavior, studies have implemented 

a variety of approaches. 

Possible interventions include behavioral or 

nonbehavioral approaches, with behavioral techniques 

producing successful results on a consistent basis through 

the use of differential reinforcement. Aversive and 

nonaversive techniques have been implemented; however, 

nonaversive techniques provide a higher level of humane 

treatment of subjects as compared to aversive techniques. 
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Nonaversive intervention provides a form of behavioral 

management that gives positive behavioral support and that 

excludes punishers, both physical and emotional. 

Nonaversive behavior management calls for a focus on 

positive procedures that educate and promote the 

development of adaptive behavior repertoires. 

The primary research question is: Will providing a 

nonaversive intervention through differential 

reinforcement of a substitute behavior (DRS) reduce and 

control stereotypic hand-mouthing for students with visual 

impairments who also have multiple disabilities? 

Definitions 

For the purpose of this study, the following 

operational definitions were used. 

Adaptive behavior: Behavior that is adaptive and 

conforms to standards of acceptability within one's 

culture or society. 

Aversive intervention: Intervention applying 

unpleasant outcomes, such as punishers and overcorrection. 

Behavioral-aversive intervention: A form of 

intervention that applies behavioral management techniques 

with aversive intervention and produces changes in 

behavior by pairing undesirable or maladaptive responses 

with unpleasant outcomes. 
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Differential reinforcement of a substitute behavior 

(DRS): A schedule that reinforces a substitute behavior, 

either an alternative or an incompatible behavior, during 

a certain length of time. 

Hand-mouthing: The action of placing any part of 

either hand from, and including, the Carpus (wrist bone) 

to the finger tips between the lips or in contact with the 

teeth at an inappropriate age level. 

Intervention probes: Recording of observations 

following the intervention phase while intervention 

continues. 

Multiple disabilities: Persons who have 

characteristics which enable them to be certified with 

more than one handicapping condition in the state of 

Texas. 

The State Board of Education Rules of Texas provide 

the following definition: "A student who has a 

combination of handicaps included in this section and who 

meets all of the following conditions: The student's 

handicapping condition is expected to continue 

indefinitely; the student's disabilities require 

comprehensive instruction and related services in programs 

for the severely handicapped; and the disabilities impair 

performance in psychomotor skills, self-care skills, 

communication, social and emotional development, and 

cognition" (89.211) (k). 
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Nonaversive intervention: An intervention that 

provides positive support and reinforcement while 

excluding punishers, both physical and emotional. 

Nonbehavioral-nonaversive intervention: A form of 

intervention that applies techniques, other than 

behavioral management techniques, with nonaversive 

intervention to produce changes in behavior by pairing 

desirable or adaptive responses with positive outcomes. 

Primary Data Collector: An observer that records the 

behavior of the subjects involved in the study. 

Reinforcer: A positive stimulus contingent upon a 

behavior that maintains or increases the strength of a 

behavior. 

Self-injurious behavior: An observable maladaptive 

behavior that produces serious injury, including possible 

death, to the individual. It has no apparent social 

function or adaptive function and interferes with both 

learning and performing appropriate adaptive behaviors. 

Stereotypic behavior: An observable maladaptive, 

highly consistent and repetitive behavior which has no 

apparent adaptive function, has no social function, and 

interferes with both learning and performing appropriate 

adaptive behaviors. 

Substitute behavior: An incompatible or alternative 

action or behavior that will replace a stereotypic 

behavior. 
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Visually impaired: Persons whose vision has the 

characteristics which enable them to be certified as 

visually handicapped by the state of Texas. 

Texas Education Code (21.503) defines students who 

are visually handicapped as: " 'Visually handicapped 

students' means students whose sight is so impaired that 

they cannot be adequately or safely educated in the 

regular classes of the public schools without the 

provision of special services." 

The State Board of Education Rules of Texas continue 

with clarification of the provisions in state law with the 

following definition: "A student who has been determined 

by a licensed ophthalmologist or optometrist to have no 

vision or to have a serious visual loss after correction" 

(89.211)(d). 



CHAPTER II 

REVIEW OF LITERATURE 

One of the most common concerns about students with 

visual impairments is the presence of inappropriate 

behaviors, such as rocking, eye-poking, head-rolling, and 

repetitive hand gestures that appear meaningless to 

sighted persons (Sacks & Reardon, 1988). Once stereotypic 

responding becomes an established behavioral pattern in 

the repertoire of persons with visual impairments, it may 

interfere with most, if not all, functional interactions 

with the environment (Barton & LaGrow, 1985). 

Stereotypic behaviors are a problem for students with 

visual impairments who also have multiple disabilities who 

exhibit a variety of stereotypic behaviors such as head 

rolling, body rocking, hand-mouthing, and eye poking. In 

a population of students in rural Texas, hand-mouthing was 

a problem. 

To study the stereotypic behavior of hand-mouthing, 

it is necessary to thoroughly investigate factors that may 

be underlying the behavior. Also, to determine effective 

intervention, it is necessary to examine previous studies 

of intervention techniques. 

18 



19 

Identifying Stereotypic Behavior 

Foxx and Azrin (1973) and Koegel et al. (1974) write 

that stereotypic behavior is a repetitive and maladaptive 

behavior commonly observed in students with multiple 

disabilities, including those with visual impairments. 

Not all hand-mouthing develops into stereotypic behavior. 

Thumb-sucking, or the placing of the hand in the mouth, is 

a common problem in most children (Gruenberg, 1963; 

Schaefer & DiGeronimo, 1990; Spock, 1985; Stewart, 1955). 

It may appear to be a stereotypic behavior; however, as 

Brambring and Troster (1992) state, infants up to age two 

develop repetitive behaviors which are not considered 

stereotypic because repetitive behaviors play a part in 

the learning of children until age two. 

Many repetitive behaviors, such as thumb-sucking, 

will end around age two. However, behaviors such as hand-

mouthing and body rocking that continue past the age 2 may 

become stereotypic. Stereotypic behaviors interfere with 

the acquisition of adaptive behaviors and serve to stigma

tize and isolate students (Durand & Carr, 1987). 

Prevalence of Stereotypic Behavior 

Stereotypic behaviors are not isolated to persons 

with visual impairments or to persons with multiple 

disabilities. They are present in many populations, 

including persons with visual impairments, multiple 
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disabilities, autism, mental retardation, (Durand & Carr, 

1985) and persons with no disabilities (Stewart, 1955; 

Brambring & Troster, 1992). The stereotypic behavior of 

placing the fingers or hand into the mouth is a common 

problem that is exhibited in most children, whether they 

have disabilities or not (Gruenber, 1963; Schaefer & 

DiGeronimo, 1990; Spock, 1985; Stewart, 1955). 

Durand and Carr (1985) report that self-injurious 

behaviors, such as hand-biting, are found in 10-15% of 

persons with developmental disabilities in residential 

facilities, while up to two-thirds of the persons in 

residential facilities with developmental disabilities 

exhibit stereotypic behaviors such as body rocking and 

hand-mouthing. Therefore, since many students with visual 

impairments who also have multiple disabilities are also 

developmentally delayed, hand-mouthing is likely to exist 

in a similar proportion of that population. 

No studies have been found in the literature that 

indicate the number of students with visual impairments, 

including those with multiple disabilities, who exhibit 

stereotypic behavior. However, Brambring and Troster 

(1992) found that eye poking and body rocking are dominant 

stereotypic behaviors after age 2, while other stereotypic 

behaviors decrease after age 2, for students with visual 

impairments. Their study did not include students with 

multiple disabilities. 
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Theories on the Development 
of Stereotypic Behavior 

Day, Rea, Schussler, Larsen, and Johnson (1988) write 

that there are several theories on the development of 

stereotypic behaviors which include self-stimulation, 

functional communication, social emotional, and biomedical 

theories. Effective intervention is based on the 

understanding of why stereotypic behaviors develop, as 

well as reasons that these behaviors continue. 

Stimulation 

The concept that stereotypic behaviors are a form of 

stimulation is one of the dominant theories of stereotypic 

behavior. This theory is based on the assumption that a 

certain level of stimulation is optimal for an individual 

(Repp et al., 1988); however, when this stimulation 

becomes excessive, society no longer accepts it as normal. 

The stimulation theory suggests that stereotypic behaviors 

occur when stimulation within the environment is too low 

(Repp, Felce, & Barton, 1988). For example, a student who 

exhibits the stereotypic behavior of hand-mouthing may do 

so because he is not receiving adequate stimulation from 

the surrounding environment. 

Neurobiological theory (Dura et al., 1988) suggests 

that the lack of sensory stimulation produces stereotypic 

behavior. When the opportunity for a variety of sensory 

experiences is limited, the child is likely to continue 
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repetitive self-stimulatory behavior that was appropriate 

in the sensorimotor stage. Having knowledge of cause-

effect relationships is necessary for early cognitive 

development and may be developed through response-

contingent activities (Hanson & Hanline, 1985), such as 

movement of the legs to receive the effect of locomotion. 

If an infant is not able to make the connection between 

the relationship of objects or behaviors to self, 

cognitive development may be delayed. The child may be 

unable to separate the self from the world which produces 

a lack of sensory input, leaving the child with only its 

body and body sensations for self-stimulating stereotypic 

experience (Fraiberg, 1977). 

While Piaget (1952) does not discuss stereotypic 

behaviors, he links repetitive motor actions to maturation 

and development of motor skills and cognitive structures. 

Infants (9-18 months) make a series of experiments which 

lead to the discovery that objects exist independently of 

one's perception of the object. This discovery allows a 

child to differentiate the self from the world (Piaget, 

1954) . When a child does not reach the 9-18 month 

developmental level, this relationship does not develop, 

and repetitive motor actions may continue. These motor 

actions may be classified as stereotypic behavior. 

Cutsforth (1951) finds that stimulation for children 

with visual impairments is limited due to the ability of 
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stimulation only within bodily reach. Students with 

visual impairments who also have multiple disabilities are 

further affected due to the lack of motor control to 

search and explore the environment (Hill & Blasch, 1980; 

Potenski, 1988) . 

Lowenfeld (1964) states that an obvious reason for 

children with visual handicaps to exhibit stereotypic 

behaviors is the child's lack of vision to explore the 

environment in the way sighted children do. Children with 

multiple disabilities will also have fewer opportunities 

to interact with their environment because of mobility and 

cognitive limitations. Consequently low environmental 

stimulation may be a factor in the development of 

stereotypic behaviors in this population as well (Repp et 

al., 1988). 

Barraga (1976) finds that the lack of awareness of 

the environment surrounding a child may be a factor in the 

development of self-stimulatory stereotypic behaviors. 

This draws us to the conclusion that once a child 

indicates some awareness of the environment a breakthrough 

may occur, and careful planning of stimulation will help 

the child establish appropriate behaviors. 

In a study on the stability of stereotypic behaviors 

in infants and preschoolers with blindness, Brambring and 

Troster (1992) report that the frequency of stereotypic 

behaviors are more for children under age 2 and less for 
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children over age 2. Some stereotypic behaviors (such as 

thumb sucking) will decline after age 2, while other 

stereotypic behaviors, such as rocking, will not decline. 

Children whose motor development is hampered as a result 

of a visual impairment persist in repetitive movements 

(Brambring and Troster, 1992). Blind children whose 

locomotor development is hampered or impaired through 

their lack of sight have only restricted possibilities of 

replacing stereotypic behaviors with more mature behaviors 

to maintain an age and developmentally appropriate level 

of arousal (Fraiberg, 1977; Warren, 1984). 

Communication 

Delay in the development of communication may 

contribute to the emergence of stereotypic behavior. A 

reduced ability to communicate may contribute to the 

emergence of stereotypic behavior (Carr & Durand, 1985) 

Stereotypic behaviors may develop to serve a social 

function, such as an escape from aversive tasks that can 

be controlled through functional communication (Durand & 

Carr, 1985). Once stereotypic behavior has been 

initiated, it may be reinforced by social attention. When 

social attention is given to stereotypic behavior, 

reinforcement is provided that may lead to the continuance 

of stereotypic behavior (Durand & Carr, 1985; Schloss et 

al., 1983). Stereotypic behaviors may be a form of 
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communicating a need or desire. The conclusion for 

students with visual impairments, including students with 

multiple disabilities and deaf-blindness, might be that 

social attention reinforces stereotypic behaviors, which 

may be controlled by providing another form of 

communication for the students. 

Social Emotional 

The lack of social emotional bonding between the 

subject and care giver may be an influence that causes an 

individual with disabilities to develop or continue 

stereotypic behaviors. It is essential to gain 

interactional control of a subject through bonding between 

the care giver and the subject to reduce, control, or 

eliminate stereotypic and self-injurious behavior (McGee 

et al., 1987). 

Biomedical 

Some believe that stereotypic behaviors develop as a 

release mechanism for the expression of anxiety, 

frustration, excitement, boredom, delight, and anger 

(Brambring & Troster, 1992). These discharges of 

repetitive behaviors, although normal in infancy, cease to 

be normal and functional after infancy and later become 

aberrant and pathological (Baumeister, 1978; Schaefer & 

DiGeronimo, 1990). 
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Gedye (1989) attributes extreme self-injury and 

stereotypic behaviors to frontal lobe seizures which are 

not under voluntary control. He finds that stereotypic 

manifestations produced by seizures cannot be altered by 

behavioral intervention, but are a medical problem which 

must be controlled through medical intervention. Although 

frontal lobe seizures may account for some stereotypic 

behaviors, this has not been documented through additional 

research. 

Strategies for the Intervention 
of Stereotypic Behavior 

To study the relationship between the stereotypic 

behavior of hand-mouthing and intervention to reduce and 

control the behavior, it is necessary to fully investigate 

the different interventions previously studied. There 

have been studies dealing with the reduction and control 

of stereotypic behaviors (Wehmeyer, 1991); however, much 

research deals with populations other than persons with 

visual impairments who also have multiple disabilities 

(Wehmeyer, 1991). Studies on self-injury have been 

included because the development of self-injurious 

behavior and the intervention for self-injurious behaviors 

are similar to the study of stereotypic behavior (O'Brien 

& Repp, 1990). 

This review of literature on hand-mouthing in 

students with visual impairments who also have multiple 



27 

disabilities includes other populations, other stereotypic 

behaviors, and self-injurious behaviors because: (a) 

there are a limited number of studies available on hand-

mouthing and persons with visual impairments who also have 

multiple disabilities, and (b) there is a similarity 

between the populations, behaviors, and interventions. 

Based on the existing research in this area, interventions 

were divided into three categories: behavioral-aversive, 

behavioral-nonaversive, and nonbehavioral-nonaversive. 

Behavioral-Aversive Interventions 

Behavioral-aversive techniques have been one of the 

primary methods of intervention used to control 

stereotypic behavior (Brambring & Troster, 1992). These 

techniques have been applied to students with visual 

impairments and other handicapping conditions, including 

those without handicaps. 

Persons with visual impairments. Blasch (1978) 

employed a behavior modification intervention using 

punishment and positive reinforcement when he studied six 

subjects with visual impairments ages 16 to 20 who 

exhibited the stereotypic behaviors of head-rolling, 

rocking, and eye-poking. The study was divided between a 

laboratory setting and several classroom settings. 

Punishment was the introduction of a recording of chalk 

screeching on a blackboard in each setting. Positive 
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reinforcement was 75 cents given at the end of each 

session. Results indicated that the use of punishment and 

positive reinforcement was effective in reducing 

stereotypic behaviors. His study illustrated a 

generalization of the control of stereotypic behaviors to 

other classroom settings. He also discovered five of the 

six cases did not increase or create other stereotypic 

behavior as they decreased the targeted behavior. 

Intervention utilizing water misting, a punisher to 

reduce and control the stereotypic behavior of head 

hitting with a student with visual impairments who also 

had multiple disabilities, was successfully used by Fehr 

and Beckwith (1989). The authors reported a decrease in 

head-hitting; however, the use of primary reinforcers 

(cookies, sweetened cereal, or pudding) and task 

involvement (eating lunch) was needed with the water 

misting to achieve success. 

Transon (1988) practiced behavioral-aversive 

techniques applying overcorrection to decrease stereotypic 

head rocking behavior in a 10-year-old boy with a visual 

impairment. The author utilized a feedback band worn on 

the head, which emitted a low-pitch sound when the subject 

rocked his head. While the subject was wearing the 

feedback band, the stereotypic behavior was substantially 

reduced. However, rocking movements increased when the 

subject was not wearing the device. 
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Felps and Devlin (1988) implemented a study similar 

to Transon's intervention using a headband device designed 

to prevent drivers from falling asleep. The study was 

designed to decrease the stereotypic back and forth 

rocking of a 21-year-old young man with a visual 

impairment. Using a behavioral-aversive program of 

overcorrection, the headband emitted a high pitched sound 

when the subject rocked. The stereotypic behavior of 

rocking was decreased. A two week follow-up observation 

indicated decreased rocking was maintained. 

Persons with other disabilities. Case-Holden and 

Hupp (1989) reduced the stereotypic behavior of hand-

mouthing in a child with severe/profound impairments. 

They found that hand-mouthing could be reduced by placing 

a surgical glove on the subject's hand. This procedure 

virtually eliminated the hand-mouthing behavior in the 

subject. 

Agosta et al. (1980) report on the use of 

overcorrection in training a 3-year-old student who had 

multiple disabilities to reduce the self-injurious 

behavior of hand-mouthing. During intervention, when the 

subject exhibited hand-mouthing, he was verbally 

reprimanded and sent to the restroom to brush his teeth 

with an oral antiseptic. He washed and dried his hands, 

then he returned to the classroom and given instruction in 

an activity to do in place of hand-mouthing. After 
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instruction, he was returned to the activity he was 

involved in when hand-mouthing occurred. This procedure 

was repeated each time hand-mouthing reoccurred. Results 

from the study found overcorrection was successful in 

reducing hand-mouthing for this subject. 

Higgs et al. (1980) used overcorrection to reduce the 

stereotypic behavior of vocalizations in a 9-year-old girl 

who was profoundly retarded. Treatment consisted of a 

verbal cue to "quiet" followed by the presentation of the 

commands "head up," "head straight," and "head down" 

repeated in random order for a total of five minutes. 

Sessions lasted for thirty minutes across three setting. 

Results of the study indicate overcorrection was again 

successful in reducing vocalizations. 

Persons with deaf-blindness. McDaniel et al. (1984) 

reported on a study to reduce inappropriate stereotypic 

mouthing behaviors in 3 children with deaf-blindness. 

Three procedures, one procedure to each subject, to reduce 

inappropriate mouthing were presented: (a) a signaled 

"No" during a training session for inappropriate play with 

toys was implemented with Subject 1; (b) presentation of 

an aversive taste to reduce inappropriate self-stimulatory 

and self-injurious mouthing was used with Subject 2; and 

(c) presentation of an aversive taste, a signaled "No," 

and a cueing signal to reduce inappropriate finger-sucking 

was implemented with Subject 3. The third procedure 
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appeared to be the most effective. The authors stated 

that "the effectiveness of this procedure with young deaf-

blind students indicates the generality of the procedures 

across handicapping conditions" (McDaniel et al., 1984, p. 

26); however, all the subjects in this study were deaf-

blind children. 

Persons without disabilities. Methods to control 

thumb-sucking have included behavioral-aversive techniques 

such as bitter medicines on the thumb, bandages, 

restraints, mitts, guards, elbow splints, metal gloves, 

and thumb splints; however, these provided limited success 

(Gruenberg, 1963; Spock, 1985; Stewart, 1955). Habitual 

thumb-suckers may continue for security or stimulation, 

but they usually outgrow the behavior by age six 

(Brambring & Troster, 1992; Gruenberg, 1963). 

Summary. An overview of the literature for 

interventions using behavioral-aversive interventions 

indicates that this form of intervention can be 

successful. The question as to the standard of humane 

treatment involved in many of the studies must be 

addressed. The use of misting and screeching chalk may 

provide the necessary results. However, the use of 

aversive intervention creates ethical concerns and 

necessitates further investigation into more humane 

interventions. 
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Behavioral-Nonaversive Interventions 

In recent years nonaversive behavior management has 

gained support in research methodology, while aversive 

behavior management and punishment have been questioned as 

to their lack of humane treatment of subjects (Horner et 

al., 1991). This trend reflects a commitment to the 

respect of people with disabilities who exhibit 

challenging behaviors. All persons deserve to be treated 

with the same dignity as all other members of a community. 

Nonaversive behavior management calls for a focus on 

positive procedures that educate and promote the 

development of adaptive repertoires. Furthermore, 

nonaversive intervention provides a form of behavioral 

management that gives positive behavioral support while 

excluding punishers, both physical and emotional (Horner 

et al., 1990). 

Persons with visual impairments. One behavioral-

nonaversive study of students with visual impairments who 

have multiple disabilities was found in the review of 

literature. Miner (1991) implemented differential 

reinforcement of an incompatible behavior (DRI) to reduce 

stereotypic hand-mouthing in a boy who was 12 years of age 

with visual impairments who also had multiple 

disabilities. DRI is the reinforcement of a specific, 

opposite response that is incompatible with the target 

behavior (in this case hand-mouthing). 
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Intervention was provided in 10-minute sessions twice 

a day. Positive reinforcers, including food and verbal 

praise, were provided throughout the day by staff when the 

subject was demonstrating an incompatible behavior, such 

as placing chips in a can or playing basketball, in place 

of hand-mouthing. This study was successful in reducing 

hand-mouthing. A decrease in hand-mouthing from 96% in 

the baseline phase to 1% in the maintenance phase was 

found using DRI (Miner, 1991). 

Persons with other disabilities. Differential 

reinforcement of other behaviors (DRO), the reinforcement 

of the nonoccurrence of a target behavior, was implemented 

by Cowdery et al. (1990) in a study with a 9-year-old boy 

who exhibited the stereotypic behavior of severe 

scratching. A token system of reinforcement included 

verbal praise and pennies. A DRO schedule using a token 

system for reinforcement was established. Reinforcement 

consisted of pennies for not scratching during the 

specific intervals, accompanied by verbal reinforcement. 

The pennies could be exchanged for access to TV, snacks, 

video games, and other play materials. Results indicated 

that the scratching behavior was decreased for periods up 

to 30 minutes (Cowdery et al., 1990). Intervals were then 

increased to periods of 3 0 minutes before the token 

reinforcement of pennies was presented. Pennies were then 

exchanged for outings. The subject, at times, would 
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refrain from scratching up to five hours during 

intervention. The authors found DRO using a token 

reinforcement system effective in reducing and controlling 

the subject's stereotypic behavior of scratching (Cowdery 

et al., 1990). 

In a study by Underwood et al. (1989), intervention 

was provided by DRI combined with mild interruption of 

self-injurious behaviors. The two subjects in this study 

were profoundly mentally retarded adolescents with autism 

who displayed self-injurious behavior. Both subjects wore 

restraints, such as protective headgear. A mild 

interruption phase was initiated where all restraints were 

removed and a trainer shadowed the hand and arm movements 

of the subject to block self-injurious behaviors. This 

was followed by mild interruption combined with DRI. The 

DRI consisted of playing with toys for one subject and 

playing with a musical keyboard for the other subject. 

Reinforcement in the DRI sessions was the presentation of 

sweetened cereal and fruit juice when self-injurious 

behavior was not present. This intervention had limited 

success. Results indicated mild interruption combined 

with DRI proved effective in reducing self-injurious 

behavior in one subject, but not the other (Underwood et 

al., 1989). 

Research has indicated that functional communication, 

the use of communication to gain specific objectives. 
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could be an effective, nonaversive-behavioral intervention 

for reducing the frequency of severe behavior disorders 

(Carr & Durand, 1985). Functional communication provides 

the person with multiple disabilities communicative 

responses that result in the same environmental 

consequences (attention) that may be maintaining their 

stereotypic behavior (Bird et al., 1989). 

Functional communication was utilized by Carr and 

Durand (1985) to reduce and control the self-injurious 

behaviors of three seriously disruptive children with 

developmental disabilities. The subjects' self-injurious 

behaviors were motivated by escape from task demands and 

teacher attention. By employing functional communication, 

the authors were able to nonaversively teach the students 

to communicate with phases such as "I don't understand" 

and "Am I doing my work?". Self-injurious behavior was 

reduced to near zero as a result of the use of verbal 

phrases. An 18-month follow-up study revealed that 2 

subjects maintained control of self-injurious behavior 

through communication, and one student needed additional 

intervention to maintain control (Carr & Durand, 1985). 

Functional communication was implemented as 

intervention by Bird et al. (1989). Two adults with 

mental retardation who exhibited severe aggression and 

self-injurious behaviors, such as biting, head banging, 

scratching, and hitting with an open hand, participated in 
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the study. Expressive language was limited to 15 one-word 

utterances that were difficult to interpret for Subject 1, 

and two signs (food and bathroom) for Subject 2. It was 

determined through observation that both subjects 

exhibited self-injurious stereotypic behaviors as an 

escape from tasks. 

Functional communication for Subject 1 was provided 

through the use of tokens which could be presented to end 

a task (Bird et al., 1989). For Subject 2, new functional 

signs were introduced which included break, work, and 

music. The authors utilized a one-to-one staffing 

throughout the treatment sessions and, for an extended 

time, following the implementation of the training. 

Intervention was successful for both subjects, since 

aggressive and self-injurious behaviors decreased as 

functional communication was developed (Bird et al., 

1989) . 

Persons with deafness. Schloss et al. (1983) 

utilized a social learning intervention involving 

communication to reduce the self-injurious behavior of 

biting, hitting, and scratching in an 18-year-old male who 

was deaf. The subject was identified by name when he 

engaged in specific appropriate behaviors, such as not 

scratching. A positive and enthusiastic demeanor was 

modeled to help the subject become involved in activities 

and maintain a positive attitude himself. He was praised. 
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approved, accepted, and provided affection. His physical 

and psychological attributes were verbalized by the 

teacher frequently. The subject was taught relaxation 

techniques to manage stress and to anticipate pleasure by 

a structured routine that produced positive consequences. 

Reinforcement for the nonoccurrence of the target behavior 

was provided by holes punched in a card that could be 

turned in for walks outdoors, a soda, chewing 

gum, and other items. The authors reported a decrease in 

aggressive stereotypic behavior using this social learning 

intervention model (Schloss et al., 1983). 

Summary. An overview of the literature for 

interventions using behavioral-nonaversive interventions 

indicates that this form of intervention can also be 

successful. The standard of humane treatment involved in 

the studies were significantly different than those in the 

behavior-aversive approaches. The use of behavioral-

nonaversive intervention reflects respect for people with 

disabilities, providing a sense of dignity that behavior-

aversive studies do not provide. 

Nonbehavioral-Nonaversive Interventions 

Recently nonbehavioral-nonaversive approaches to 

reducing and controlling self-injurious and stereotypic 

behavior have been introduced. This concept provides for 

humane intervention which excludes punishers, both 
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physical and emotional, and allows for different forms of 

intervention that are not based on behavioralism. 

Persons with visual impairments. Ross-and Koenig 

(1991) employed a nonbehavioral-nonaversive approach to 

reduce and control stereotypic head rocking in an 11-year 

old boy. The subject expressed a desire to reduce and 

control the stereotypic behavior of head rocking. The 

intervention consisted of having the subject simply 

placing his hand on his cheek or chin when he noticed that 

he was rocking, or when reminded that he was rocking. 

During intervention he received physical and verbal 

reminders when he rocked. Head rocking was significantly 

reduced and controlled by this intervention (Ross & 

Koenig, 1991). After intervention, follow-up over the 

next 5 weeks indicated, the subject maintained control of 

head rocking. 

Persons with other disabilities. Gentle teaching is 

an approach that has been explored with persons with 

mental retardation who exhibit severe behavior problems, 

such as self-injury and aggression (Jones et al., 1991). 

It is an approach that centers on humanization of all 

persons through bonding between the care giver and the 

person with mental retardation (McGee et al., 1987). 

Bonding (smiling at the care giver, physical approach by 

the subject, eye contact for 2 seconds, touching, hugging, 

or shaking the hand of the care giver) enables the care 
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giver to gain interactional control over the client's 

behavior (Jordan et al., 1989). 

An evaluative study of the effects of gentle teaching 

(Jordan et al., 1989) involved 3 subjects. The study 

compared gentle teaching, visual screening (the covering 

of the eyes when a self-injurious behavior is 

demonstrated), and task training (verbal instruction, 

modelling, graduated physical guidance, and the use of 

verbal and tactile reinforcement contingent on compliance 

with therapist's directions or on task behavior). The 

study was completed in three phases with all subjects 

receiving intervention alternately in visual screening, 

task training, and gentle teaching. The authors found 

gentle teaching, visual screening, and task training 

effective in reducing the stereotypic behavior of the 3 

subjects; however, visual screening produced the greatest 

and most consistent decrease for each subject (Jordan et 

al., 1989). This study was replicated by Jones et 

al.(1991) with the same results. 

The literature (Jones et al., 1991) indicates gentle 

teaching, as a philosophy, focuses on the subject rather 

than on the intervention (Jordan et al., 1989). Anecdotal 

reports support the effectiveness of gentle teaching; 

however, empirical data provide less support of its 

effectiveness (Jones et al., 1991; Jordan et al., 1991). 
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Sensory integrative therapy is an approach to 

reducing stereotypic behaviors by the use of motor 

integration, such as vestibular stimulation (Trombly & 

Scott, 1977). Hobbis and Williams (1986) presented a 

review of research and concluded that sensory stimulation 

using vibration may decrease stereotypic behaviors in 

students with multiple disabilities. 

Dura et al. (1988) conducted a study incorporating 

sensory integrative therapy involving a 15-year-old male 

with multiple disabilities. The subject was provided 

vestibular stimulation (a form of sensory integrative 

therapy) and attention-control procedures (socially 

interactive play such as cards, rolling a toy, and turn-

taking for motor imitation while seated). With sensory 

integrative therapy, the subject was able to decrease 

stereotypic behavior and maintain some carryover beyond 

intervention. By increasing sensory stimulation, 

stereotypic behaviors were reduced (Dura et al., 1988). 

The authors suggested that, before implementation of 

sensory therapy, evaluation of the student's ability to 

handle this treatment should be considered. This is 

recommended because many of the subjects who might receive 

sensory stimulation are students with multiple 

disabilities who often have medical problems that might be 

affected by overstimulation. 
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Summary. An overview of the literature for 

interventions using nonbehavioral-nonaversive 

interventions reveals this form of intervention can be 

successful. The use of nonbehavioral-nonaversive 

intervention reflects a commitment of respect for people 

with disabilities through the implementation of a high 

standard of ethical treatment. 

Differential Reinforcement 

Differential reinforcement methods are the 

cornerstones of positive behavioral interventions (Horner 

et al., 1990). They provide for humane intervention that 

is nonaversive and can be used to decrease an 

inappropriate target behavior. 

Ormrod (1990) states that differential reinforcement 

of other behavior (DRO) involves the reinforcement of the 

nonoccurrence of a particular response. Underwood et al. 

(1989) defines differential reinforcement of incompatible 

behavior (DRI) as providing for the reinforcement of a 

specific, opposite response that is incompatible with the 

target behavior. DRO and DRI have been successful in 

reducing stereotypic behavior (Iwata, 1987). 

Differential reinforcement of alternative behavior 

(DRA) is another form of nonaversive intervention which 

has been successful. DRA engages the subject in other 

activities, reinforces appropriate behavior, and ignores 
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occurrences of the inappropriate behavior (Steege et al., 

1990) . 

Differential reinforcement of low rates of responding 

(DRL) is defined by O'Brien and Repp (1990) as 

reinforcement delivered when the rate of responding meets 

a specified criterion. Differential reinforcement of high 

responding (DRH) is a schedule that provides reinforcement 

only when a particular minimum number of responses has 

occurred within a particular period of time (Ormrod, 

1990). Differential reinforcement of communication (DRC) 

is identified as teaching the student to use communication 

to receive the same environmental consequences that 

maintain their stereotypic behavior (Bird et al., 1989). 

O'Brien and Repp (1990) reviewed 20 years of studies 

between 1959 and 1988 involving differential reinforcement 

with persons with severe or profound retardation in 24 

journals. Of 49 studies that used differential 

reinforcement, no studies involved students with visual 

impairments. The results of the O'Brien and Repp (1990) 

study indicate that DRO and DRI were the most often used. 

Differential reinforcement was found to be an effective 

method of intervention. 

Summary 

This review of literature illustrates that the 

stereotypic behaviors, including hand-mouthing, can be 
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reduced and controlled through various interventions. 

Students with visual impairments who also have multiple 

disabilities deserve the same respect that all humans 

deserve. In the selection of an intervention for the 

reduction and control of stereotypic hand-mouthing, it is 

critical that the intervention be nonaversive and that it 

applies the same ethical standards used for all students. 

This review of literature revealed that many of the 

behavioral-aversive approaches yielded success; however, 

there were ethical concerns. The nonbehavioral-

nonaversive approaches demonstrated high ethical 

standards; however, many had not met high rates of 

success, were not feasible for implementation in a 

classroom setting, or were based on theory. 

Following a careful review of the literature, the use 

of differential reinforcement was selected because it 

provided a nonaversive intervention, addressed ethical 

concerns for the subjects who participated in the study, 

and illustrated a high rate of success with other subjects 

that were similar to the subjects in this study. 

After reviewing differential reinforcement, it was 

determined that DRA and DRI would be appropriate. Since 

it was not known beforehand whether appropriate behavior 

would be incompatible or alternative, the term 

differential reinforcement of a substitute behavior (DRS) 

was used. 



CHAPTER III 

METHODOLOGY 

A review of the literature associated with 

stereotypic behavior in students who have multiple 

disabilities suggests various methods of intervention. 

This chapter addresses the methodology implemented to 

study the question: Will providing a nonaversive 

intervention through differential reinforcement of a 

substitute behavior reduce and control the target behavior 

of hand-mouthing for students with visual impairments who 

also have multiple disabilities? 

Experimental Design 

This study applied a single subject experimental 

design (Tawney & Gast, 1984) utilizing a multiple baseline 

across three settings, with a short reversal in one 

setting. It was replicated across four subjects. The 

three settings for this study included: (a) a group 

setting in which the subject was working with peers, (b) a 

lunch setting in which the subject was eating, and (c) an 

independent setting in which the subject was working 

alone. 

44 



45 

Single-Subject Research Design 

The use of single-subject experimental design has 

been established as a valid form of research in low 

incidence populations (Foxx & Azrin, 1973; Miner, 1991; 

O'Brien & Repp, 1990; Transon, 1988). When observation 

must be the method of data collection or there are not 

enough subjects available to make the use of a group 

design practical, a single subject design is a useful 

option (Fraenkel & Wallen, 1990; Tawney & Gast, 1984). A 

large group of students with visual impairments who also 

have multiple disabilities was not available because of 

the low incidence of students with visual impairments who 

also have multiple disabilities. Researchers in special 

education who wish to study children who have multiple 

disabilities frequently use single subject designs because 

it would make little sense to study 10 students in two 

groups of five (Fraenkel & Wallen, 1990). 

Multiple Baseline Design 

McReynolds and Kearns (1983) and Tawney and Gast 

(1984) state that a multiple baseline design is well 

suited in applied research. A multiple baseline design is 

effective in applied research because no withdrawal of 

intervention is required. 

However, the use of a brief reversal period within 

the multiple baseline design strengthens the design 
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and provides additional evidence of experimental control, 

the positive effect of the intervention (Hersen & Barlow 

1976). A brief reversal period was implemented in this 

research. It involved two observation periods in one 

setting for each subject. The reversal was not a prolonged 

reversal of intervention (as would be applied in an A-B-A 

design or an A-B-A-B design), because an extended reversal 

or withdrawal of intervention raises ethical questions. 

Physical Setting 

This study was conducted in the self-contained 

classrooms of the students. The rooms were not altered 

for the study. The students were seated in their normal 

position for each of the three experimental settings, 

including lunch which was eaten in the classroom. The 

intervener was always seated in front of the subject, and 

the primary data collector was seated next to the 

intervener. The reliability data collector sat on the 

other side of the intervener. A portable audio cassette 

tape recorder and prerecorded tape were used in a free 

field, without headphones, to provide verbal prompts to 

the data collector, intervener, and reliability data 

collector during the sessions. 
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Treatment Procedures 

Prior to Baseline 

Prior to baseline data collection each subject's 

permanent folder was reviewed. Medical and visual 

diagnoses were taken from medical reports. Functional 

vision assessments were reviewed. Reports from physical 

therapists, occupational therapists, speech therapists, 

and diagnosticians were reviewed to determine other 

disabilities and the severity of the disabilities for each 

student. (Appendix A contains the Confidential Student 

Information Sheet.) 

The investigator observed the students in the self-

contained classroom environment and held conferences with 

school administrators, teachers, teacher assistants, and 

parents prior to baseline to select the substitute 

behaviors and reinforcement procedures. (Appendix B 

contains the Classroom Observation Sheet.) Specific 

substitute behaviors and reinforcement procedures for each 

subject are discussed in a later section of this chapter. 

Baseline 

Baseline data were collected for each subject across 

three settings by a primary data collector before 

intervention in each setting. Observations for baseline 

were conducted daily when school was in session for 10 

minutes per setting. 
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For Subject 1, baseline was 3 days in the group 

setting, 13 days in the independent setting, and 23 days 

in the lunch setting. For Subject 2, baseline was 3 days 

in the group setting, 14 days in the independent setting, 

and 29 days in the lunch setting. For Subject 3, baseline 

was 3 days in the group setting, 14 days in the 

independent setting, and 28 days in the lunch setting. 

For Subject 4, the baseline was 3 days in the group 

setting, 15 days in the independent setting, and 27 days 

in the lunch setting. 

Intervention 

A behavioral-nonaversive technique of differential 

reinforcement of a substitute behavior (DRS) was 

implemented during intervention. A substitute behavior is 

a behavior that replaces an existing behavior. In this 

study, hand-mouthing was the behavior being replaced, and 

replacement behaviors included a variety of behaviors such 

as placing the hands together with the fingers 

interlocked. 

Intervener. An intervener provided the direct 

intervention and reinforcement during the study. The 

selection of the intervener was made between the classroom 

teacher and teacher assistant following a conference with 

the investigator. Each subject had one primary 

intervener. 
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To facilitate intervention, a portable tape recorder 

was used by the intervener. The recording was the same 

recording used by the primary data collector. (The 

recording is discussed later in this chapter.) The 

recording was used in the three selected settings for each 

subject. Ten-minute intervention sessions were divided 

into 40 intervals. Each interval had 10 seconds to 

intervene followed by 5 seconds to reinforce. Training on 

the use of the intervention procedure, reinforcement 

procedure, and the tape recorder was provided by the 

investigator prior to intervention. Prior to the 

beginning of the study, each intervener was required to 

independently use the prerecorded tape and provide 

intervention and reinforcement in practice sessions of 

simulated hand-mouthing. 

Substitute behavior. Each subject had one substitute 

behavior for each setting; however, the substitute 

behavior was not always the same for each setting. For 

example, the substitute behaviors could include: (a) 

setting one—holding hands together with fingers 

interlocked, (b) setting two—holding and using a spoon 

for lunch, and (c) setting three—holding hands together 

with fingers interlocked as in setting one. 

During intervention, the subject's hand-mouthing 

behavior was replaced with a substitute behavior through 

physical prompting by the intervener. The subject's hand 
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was physically removed from the mouth and guided to the 

substitute behavior by the intervener. 

Reinforcement. Reinforcement was individually 

selected prior to intervention for each student after 

observation and interviews with the parents, teachers, and 

teacher assistants. An example of reinforcement may 

include: (a) verbal—"way to go " and (b) social—a 

pat on the back, a smile, or hug. 

Reinforcement was offered by the intervener at the 

beginning of each 5-second reinforcement interval if 

nonoccurrence of hand-mouthing was exhibited during the 

previous 10-second intervention interval. If there was 

occurrence of hand-mouthing during the lO-second interval, 

the intervener offered no reinforcement in the 5-second 

interval. 

Intervention Probes 

Maintenance of the substitute behavior with continued 

intervention was observed with weekly probes. Probe data 

were recorded once a week after the subject maintained a 

low level of hand-mouthing for 10 consecutive days during 

intervention in the individual settings. Probes were 

collected to determine continuing effectiveness of the 

intervention over an extended time. 



51 

Data Collection System 

Interval Recording Procedures 

An interval recording method was used to record hand-

mouthing behaviors in the three selected settings for each 

subject. Ten-minute observation sessions were divided 

into 40 intervals. Each interval had 10 seconds to 

observe and 5 seconds to record. 

Interobserver Agreement 

The investigator served as the reliability data 

collector. Reliability data were gathered in a minimum of 

25% of the observation periods. Interobserver agreement 

was determined with the interval-by-interval (or point-by-

point) method (Tawney and Gast, 1984), using the following 

formula: 

Agreements 
X 100 = Percent of 

Agreements + Disagreements Agreement. 

Primary Data Collector Training 

Data collection was completed by one primary data 

collector for each subject. There were two primary data 

collectors for the study. Each primary data collector 

worked with two subjects, one at a time. The primary data 

collectors were certified teachers. 

The primary data collectors were trained by the 

investigator prior to collecting data on the subjects. 

Training was completed through direct instruction in 
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identifying hand-mouthing behavior and using the interval 

recording system with the tape-recorded prompting system. 

Hand-mouthing behaviors were coded on the Observation Form 

for Hand-Mouthing (Appendix C). 

The data collector recorded occurrence of hand-

mouthing if hand-mouthing was exhibited during any part of 

the 10-second observation interval. The data collector 

specified nonoccurrence if no hand-mouthing occurred 

during the 10-second interval. 

Prerecorded tape. To facilitate recording of the 

occurrence and nonoccurrence of hand-mouthing while 

observing the subject, a portable tape recorder was used 

by the primary data collectors. Two recorded prompting 

systems were tested prior to baseline. The first 

recording stated "one observe, one record; two observe, 

two record...". The second recording produced musical 

sounds which identified when to observe and record. The 

choice of recordings was determined by the investigator, 

classroom teacher, and primary data collector. All 

subjects ignored the voice tapes; however, all subjects 

attended to the musical sounds. Therefore, the voice tape 

was used with all 4 subjects. Headphones were not deemed 

necessary because the subjects did not attend to the voice 

on the tape. (The intervener used the same tape and would 

intervene during the observation phase and reinforce 

during the recording phase.) 
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Prior to beginning baseline observations, the primary 

data collectors practiced the observation system through 

use of simulated hand-mouthing behavior. The practice 

sessions continued until at least 90% interobserver 

agreement was established. 

Data Analysis 

Data from this study were graphed and analyzed 

visually to determine if the use of DRS was effective in 

reducing and controlling the stereotypic behavior of hand-

mouthing. Visual analysis of graphic data, in contrast to 

statistical analysis of data, represents the most 

frequently used data analysis strategy employed by applied 

behavior analysts (Tawney & Gast, 1984). 

To show positive effects of the intervention, there 

should be fewer incidents of hand-mouthing only when 

intervention is applied as compared to baseline data. As 

intervention is introduced in one setting, the baseline in 

the other settings should remain unaffected to show 

experimental control of the intervention. During the 

reversal phase, a functional relationship will be shown if 

there is an increase in the occurrence of the hand-

mouthing behavior to near baseline levels, followed by 

reduction of hand-mouthing behavior when the intervention 
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is reintroduced. During intervention probes, behavior is 

expected to remain similar to the intervention phase of 

the research. 

Subjects 

The four subjects in this research project were 

students with visual impairments who also had multiple 

disabilities attending public schools in West Texas. They 

were selected because they exhibited the stereotypic 

behavior of hand-mouthing, had been registered with the 

Texas Education Agency as having a visual handicap, and 

had been classified as having two or more handicapping 

conditions. 

The subjects, three females and one male, ranged from 

3 to 11 years of age at the beginning of the study. All 

exhibited no recognizable language and were tested at 

below 15 months mental age by a diagnostician in their 

school districts. All subjects were recorded as visually 

handicapped and speech handicapped (as regulated by the 

State Board of Education Rules in Texas) by the school 

district. All had seizure disorders. Three subjects were 

on medication during the study. Medication levels were 

stable and no adjustments of medication types or levels 

were made during the study. No seizures occurred during 

the study. Subject 1 and 2 attended in the same classroom 

with one teacher, two teaching assistants, and three other 
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Students. Subject 3 and 4 were together on another campus 

with one teacher, two teaching assistants, and 6 other 

students. 

Subject 1 

Background information. Subject 1, a female, was 7 

years old when the study began. She had received services 

from early intervention programs from age 6 months to 3 

years of age, and in self-contained programs for students 

with multiple disabilities since age 3. During this 

study, she was in a self-contained classroom for students 

with multiple disabilities on a regular education public 

school campus. She had been in this program for 3 years. 

Her medical diagnosis included cerebral palsy 

(hypotonic), mental retardation, epilepsy, and visual 

impairment (esotropia and mild refractive error, acuity 

was undetermined). She was nonambulatory. The subject 

had been on medication for epileptic seizures in the past; 

however, she was not on medication for epileptic seizures 

during the study. 

The functional vision assessment in the student's 

records indicated that she wore glasses and was able to 

fixate on small objects for 2 to 5 seconds, track to the 

right, and respond visually to people walking near her. 

She was able to see objects as small as pretzels 

approximately one-half inch in diameter on a tray in front 
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of her. She also used a program with switch controls at a 

computer screen in front of her. Reports indicated she 

was primarily an auditory and tactual learner rather than 

a visual learner. 

School district assessment with the Slosson 

Intelligence Test (Slosson, 1985) indicated that Subject 1 

had a mental age of 14 months. She recognized her name 

when pronounced and recognized the voices of family 

members. She would reach, grasp, and vocalize, but used 

no recognizable words. 

Prior to the beginning of this study, the reduction 

of hand-mouthing had been addressed in Subject I's annual 

individual education plan (lEP) meeting. The reduction 

and control methods discussed at that time were the use of 

aversive procedures such as wearing gloves, using 

restraints, and using an unpleasant taste on the hand. 

The subject's lEP had been written to include the 

reduction of hand-mouthing as a goal; however, the method 

of intervention was not specified. 

A parent interview was scheduled prior to the 

beginning of this study. An option was discussed for 

meeting the lEP goal of reducing and controlling hand-

mouthing through a nonaversive behavioral program of 

intervention using DRS. The parents agreed to participate 
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in this study using the nonaversive intervention in place 

of the aversive interventions discussed at the lEP 

meeting. 

Substitute behaviors and reinforcement procedures. 

Following observation of the subject and after discussions 

with the parents, classroom teacher, and other 

professional staff, two substitute behaviors were 

selected. All agreed the subject enjoyed placing her 

hands together and stimulating her palms with her thumbs; 

however, she did not maintain this behavior for more than 

a few seconds. 

The first substitute behavior selected was for the 

group and independent settings. The substitute behavior 

consisted of placing the hands together with the fingers 

interlocked and stimulating the palms with the thumbs. 

Interlocking the fingers was included because the subject 

was hypotonic and had difficulty holding her hands 

together without the fingers being interlocked. By 

interlocking her fingers, the subject was able to maintain 

the substitute behavior. 

During the lunch setting, a second substitute 

behavior was implemented. The subject held a spoon for 

hand-over-hand eating during which the intervener placed 

her hand over the subject's hand to guide the spoon. 

Prior to the study. Subject 1 ate finger foods for lunch 

or was fed other food by a teacher or teacher assistant. 
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When she was not being fed or when there were no finger 

foods available, the subject would place her hand in her 

mouth. By holding the spoon, the subject maintained 

control of the hand-mouthing behavior even when there was 

no hand-over-hand contact, such as when the intervener was 

opening a carton of milk or cutting food in pieces. 

Eating finger foods continued when included as part of the 

lunch; if eating finger foods was discontinued, this 

established skill might decrease. 

Reinforcement included positive physical contact, 

such as a touch to the forearm, with a comment like "nice 

work, ." The subject's name was used in the verbal 

reinforcement. This reinforcement was the same in the 

group, independent, and lunch settings. 

Subject 2 

Background information. When the study began Subject 

2, a female, was 11 years old. She had received early 

intervention from birth to age 3. She attended a school 

for students with multiple disabilities before attending a 

self-contained classroom for students with multiple 

disabilities on a regular education campus. This was her 

first year in this classroom. 

Her medical diagnosis included cerebral palsy 

(hypertonic), mental retardation, seizure disorder, and 

visual impairment (cortical involvement with no recorded 
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vision). Subject 2 was nonambulatory and on medication 

(Phenobarbital, 3.5-ml dose) twice a day for seizure 

control. 

The functional vision assessment in the subject's 

records differed from the medical report and indicated she 

was able to perceive light with the right eye and fixate 

on light sources for 1 to 2 seconds. There was no other 

apparent use of vision. 

Assessment by the school district indicated a mental 

age of 3 months on the Slosson Intelligence Test (Slosson, 

1985) . Subject 2 would reach and grasp with her right 

hand and occasionally cry or scream. 

The issue of hand-mouthing had been addressed at the 

subject's annual lEP meeting at the end of the preceding 

school year. Her hand-mouthing was of concern because she 

had developed a callous seven-eighths of an inch in 

diameter on the top of her left hand and this behavior 

also produced a foul odor that alienated others from 

social interaction. She did not hand-mouth the right 

hand. 

Aversive procedures, including the use of an 

unpleasant taste, restraints, and gloves, were discussed 

at the annual lEP meeting; however, the parents stated 

they would rather have their daughter continue hand-

mouthing than receive aversive intervention. The 

reduction of hand-mouthing was included in the lEP with 



60 

the stipulation that any procedure used to reduce hand-

mouthing be approved by the mother prior to intervention. 

At the beginning of the school year. Subject 2 had 

entered a new school, and intervention of hand-mouthing 

was not implemented. Students without disabilities on the 

school campus refused to interact with her for more than a 

few minutes due to the odor she produced from hand-

mouthing. 

The nonaversive behavioral program proposed in this 

study was presented to the parents. They agreed it was an 

acceptable intervention for their daughter. 

Substitute behaviors and reinforcement procedures. 

Prior to intervention two substitute behaviors were 

selected. The parents, classroom teacher, and other 

professional staff working with the subject participated 

in the selection process. Subject 2 placed everything she 

grasped in her mouth. Due to her age (11 years) and the 

high level of oral stimulation involved, the parents and 

staff agreed that a positive substitute for her hand-

mouthing would be another form of mouthing behavior. 

The substitute behavior selected for the group and 

independent setting was to grasp an age-appropriate object 

and be allowed to chew on it. A hairbrush was suggested 

by the classroom teacher. The subject's parents liked the 

idea of the hairbrush and agreed that it was age 

appropriate for their daughter because they had observed 
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other girls chewing on hairbrushes and combs. The subject 

was provided a hairbrush with soft bristles and rounded 

tips. Because the handle was soft plastic, it was easy to 

clean and no odor developed. The brush was replaced 

approximately every 5-6 weeks. 

Prior to the study, observation revealed Subject 2 

demonstrated limited hand-mouthing during lunch. She was 

not able to independently use a spoon for eating, but was 

able to eat hand-over-hand with teacher assistance; 

however, when the subject was eating hand-over-hand with 

her right hand she would place her left hand in her mouth. 

She was able to eat finger foods with no assistance when 

she was able to find the food within reach. When she was 

not able to find finger food, she would place her left 

hand in her mouth. 

The substitute behavior selected for the lunch 

setting was to hold a spoon in the left hand for hand

over-hand eating. The subject was allowed to continue to 

eat finger foods when they were available because this was 

a skill she had previously mastered. 

Reinforcement in the group, independent, and lunch 

settings included positive physical contact, such as a pat 

on the arm. The subject's name with a comment such as 

, way to go" was also implemented with the physical II 

contact. 
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Subject 3 

Background informatinn. Subject 3, a male, was 5 

years old when the study began. His condition was caused 

by a head injury which occurred at age 22 months. He sat 

up at 6 months and walked at 12 months. He was toilet 

trained at the time of the injury. Following the injury, 

his developmental level was reduced, and further 

development was delayed. He was not able to sit, walk, or 

remain toilet trained. He has lived with his grandmother 

since leaving the hospital following the head injury. He 

entered the self-contained class for students with 

multiple disabilities at age 3. 

His medical diagnosis included mental retardation 

secondary to head injury, seizure disorder, visual 

impairment (cortical involvement secondary to a head 

injury with light perception), hearing impairment 

(cortical involvement secondary to a head injury), 

constant ear infections, and susceptibility to pneumonia. 

Subject 3 was nonambulatory. He received medication 

(Depakane, 3.5-ml dose) 3 times a day by a feeding tube to 

control seizures. 

Some light perception was reported in the functional 

vision assessment. No other visual responses were found. 

A hearing evaluation in the records indicated a mild 

undetermined loss. The loss was not significant enough to 

have Subject 3 classified as hearing impaired according to 
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the Texas Education Agency. A new hearing assessment was 

requested at the end of the study. 

The subject's records revealed a mental age of three 

months on the Slosson Intelligence Test (Slosson, 1985). 

Subject 3 responded to voice and tactual interactions with 

others. He could grasp an object placed in his hands. 

In the two years prior to this study, three aversive 

interventions had been implemented in an attempt to reduce 

hand-mouthing for Subject 3. The first attempt, wearing a 

sock on his left hand, was not successful. The subject 

chewed on the sock until it became soaked with saliva. 

The second attempt, placing light weights on his left 

hand, met with partial success. The weights reduced his 

hand-mouthing; however, the subject was not able to use 

his left hand for interacting with switches, toys, and 

foods, or with others during social interaction. A third 

attempt to reduce hand-mouthing included placing an 

aversive taste (baking soda) on the subject's left hand. 

The aversive taste was withdrawn after a few days due to 

the harshness of the intervention and the subject's 

adverse reaction to the baking soda. 

Immediately prior to this study, another aversive 

intervention had been planned. The subject was to again 

wear weights on his left wrist so he could not lift his 

hand to his mouth. While this intervention would limit 

the use of his left hand for other activities, the 
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grandmother felt it was better to eliminate hand-mouthing 

than to have active use of his hand. After meeting with 

the grandmother, this aversive intervention was not 

implemented, and the subject participated in this study 

using the nonaversive procedure. 

Substitute behaviors and reinforcement procedures. 

Two substitute behaviors were selected following 

observation of the subject and after discussion with the 

grandmother, classroom teacher, and other professional 

staff. All agreed that the use of weights reduced hand-

mouthing; however, the loss of the use of the left hand 

was not desirable. The subject was observed to enjoy 

physical contact with others as well as with himself. The 

decision was made to use physical contact with himself as 

a substitute behavior. 

The substitute behavior for the group and independent 

setting involved placing the subject's hands together. 

The right hand was placed on top of the left hand on a 

tray attached to his bolster chair and wheelchair, and on 

the table when the tray was not used. Subject 3 appeared 

to enjoy the physical contact of his hands together and 

was able to move the right hand off the left to allow use 

of the left hand. 

Prior to the study, observation disclosed that 

Subject 3 was being fed at lunch by the classroom teacher 

or a teaching assistant. When he was being fed or when he 
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was waiting to eat, he would place his left hand in his 

mouth. Observations revealed that the subject would 

benefit from active involvement in the eating process. 

The substitute behavior selected for lunch was holding a 

spoon with his left hand and independently lifting the 

spoon to his mouth after the teacher placed food on the 

spoon. 

Reinforcement included positive physical contact. 

Verbal reinforcers such as, "I like the way you held your 

bands, " were used with the physical contact. 

Subject 4 

Background information. Subject 4 was a 3-year-old 

female who had been in early intervention programs since 

birth. She entered a self-contained classroom for 

students with multiple disabilities at the end of the 

previous school year. She was the only subject registered 

with the Texas Education Agency as deaf-blind. 

Her medical diagnosis included mental retardation, 

seizure disorder, visual impairment (retinopathy of 

prematurity with questionable light perception), and a 

hearing impairment. She received medication (Dilantin, 

2.5-ml dose and Depakane, 3.5-ml dose) in the morning and 

evening for seizures. 
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The functional vision assessment in the subject's 

records supported the medical assessment that indicated 

she had light perception. No other use of vision was 

indicated. 

Reports from a physical therapist and occupational 

therapist indicated a motor delay due to a loss of vision 

and hearing. Subject 4 was able to reach and grasp. She 

was ambulatory and walked around the classroom; however, 

her motor development was delayed. A school district 

assessment using the Alpern-Boll (Alpern, Boll, & Shearer, 

1986) indicated an academic age of 6 months; the records 

indicated that a mental age was "not obtainable." 

Subject 4 had been hand-mouthing since infancy; 

however, hand-mouthing had not been addressed prior to 

this study due to the acceptance of thumb-sucking and 

hand-mouthing up to approximately age three. After 

observation and discussion with the classroom teacher and 

parents, the decision was made to include Subject 4 in 

this study because her hand-mouthing had not shown any 

tendency to decrease on its own. 

Substitute behaviors and reinforcement procedures. 

Observations revealed the subject liked to hold and play 

with various objects; however, she would release the 

objects to place her hand in her mouth. Following an 

observation period and after discussions with the parents. 
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classroom teacher, and other professional staff, two 

substitute behaviors were selected. 

The substitute behavior selected for the group and 

independent settings was to hold and play with a 

hairbrush. Toys were discussed with the mother; however, 

the hairbrush was selected over a toy because the mother 

felt it was appropriate for a young girl to have a brush 

not only in class, but within the community. The subject 

liked the hairbrush, which was similar to the one used by 

Subject 2. The brush was easy to keep clean and did not 

need to be replaced during the study. 

Observations established that the subject would 

benefit from active involvement in the eating process. 

When she was being fed by the classroom teacher and 

teacher assistant or when she was waiting to eat, she 

would place her hand in her mouth. The subject was 

provided a spoon with which to eat independently. By 

using a spoon, the subject's hands were occupied and hand-

mouthing decreased. 

Reinforcement included positive physical contact with 

a verbal comment such as "Hey, , you're doing a 

fantastic job." Reinforcement was provided in all 

settings during intervention. 
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Summary 

Four students, three females and one male, ages 3 to 

11 years of age with visual impairments and additional 

multiple disabilities participated in this study to reduce 

and control hand-mouthing. Each subject was in a self-

contained classroom for students with multiple 

disabilities on a regular education campus. 

This study implemented a single-subject multiple 

baseline design for testing the affects of an intervention 

procedure to reduce hand-mouthing. The four subjects were 

observed across three settings each school day. Data 

collection was completed using an interval recording 

system. Data were graphed and analyzed visually to 

determine if the use of nonaversive DRS was effective in 

reducing and controlling the stereotypic behavior of hand-

mouthing. 



CHAPTER IV 

RESULTS 

The intent of this study was to examine a nonaversive 

intervention through differential reinforcement of a 

substitute behavior (DRS) to reduce and control 

stereotypic hand-mouthing in students with visual 

impairments who also have multiple disabilities. Four 

subjects (three females and one male) who were 3 to 11 

years of age participated in this study. 

A multiple baseline design with a brief reversal was 

employed to test the effectiveness of the intervention. 

The intervention program was implemented across three 

settings (independent, group, and lunch) for each subject. 

Data were collected for 10 minutes in each setting. 

Prior to baseline, observations and interviews with 

teachers, teacher assistants, and parents were completed 

to determine appropriate individual substitute behaviors 

for each subject. Baseline data were then collected, and 

intervention was applied. Data were graphed and analyzed 

visually. 

Interobserver Reliability 

Interobserver data collection occurred in 32% of the 

observations for Subject 1, 32% for Subject 2, 30% for 

69 
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Subject 3, and 3 0% for Subject 4. An agreement level of 

95% was established for Subjects 1 and 2, and a 93% 

agreement level was established with the independent 

observer for Subjects 3 and 4 prior to baseline in 

practice sessions. During the study interobserver 

agreement for Subject 1 was 98%; for Subject 2, 97%; for 

Subject 3, 95%; and for Subject 4, 95%. These data 

indicate that there was a high level of consistency 

between the data collectors in recording hand-mouthing 

behaviors. 

Subject 1 

The results of the study for Subject 1 are shown in 

Figure 1. During the baseline phase in the group setting, 

the number of hand-mouthing incidents ranged from 22 to 26 

intervals out of 40 total intervals, with a mean of 24 for 

days one to three. After the intervention was introduced, 

the number of hand-mouthing incidents decreased from 3 to 

6 intervals for days 3 to 13. During a short withdrawal 

of the intervention for two days, the number of hand-

mouthing behaviors increased dramatically to 21 and 30 

intervals. Following the reintroduction of the 

intervention, hand-mouthing incidents decreased from 2 to 

6 intervals for days 16 to 34. Intervention continued in 

the probe 
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phase in which data from weekly probes documented that 

reduced hand-mouthing was maintained for the student; 

hand-mouthing incidents ranged from 0 to 4 intervals. 

Baseline data collected in the independent setting 

revealed that the number of hand-mouthing incidents ranged 

from 24 to 35 intervals, out of 40, with a mean of 29 for 

days 1 to 13. During intervention, hand-mouthing 

decreased significantly from 0 to 6 intervals for days 14 

to 34. Weekly probes, while intervention continued, 

confirmed that reduced hand-mouthing was maintained for 

the student, and hand-mouthing incidents ranged from 0 to 

5 intervals. 

During the lunch setting the baseline data revealed 

that the number of hand-mouthing incidents ranged from 18 

to 35 intervals with a mean of 25 intervals for days 1 to 

24. With the introduction of intervention, hand-mouthing 

decreased from 1 to 5 intervals for days 25 to 34. Hand-

mouthing incidents ranged from 0 to 4 intervals during 

weekly probes of the intervention. 

The effectiveness of the intervention is demonstrated 

for Subject 1 when data are examined across the three 

settings. Experimental control (i.e., determining that 

the intervention alone was responsible for the change in 

behavior), which demonstrates internal validity, was 

observed when the intervention was introduced in the group 

setting and hand-mouthing decreased dramatically, while 
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remaining the same in the other two settings where there 

was no intervention. Experimental control was again shown 

when, in each of the other settings, hand-mouthing did not 

decrease until the intervention was introduced. 

Experimental control was further illustrated when a short-

term withdrawal of the intervention in the group setting 

resulted in a significant increase in inappropriate 

behavior followed by an immediate decrease upon 

reintroduction of the intervention procedure. 

The approach in this study allowed the subject to 

control hand-mouthing during intervention. Hand-mouthing 

was significantly reduced and controlled by the use of 

nonaversive differential reinforcement of a substitute 

behavior. 

Subject 1 continued to receive intervention upon 

completion of this study. The parents, physical 

therapist, occupational therapist, and speech therapist 

joined the intervention program, and a thinning program 

(reduction of intervention as the subject maintained the 

substitute behavior without reinforcement and 

intervention) was developed for fading the intervention. 

Subject 2 

Figure 2 presents the results of the study for 

Subject 2. In the group baseline, the number of hand-

mouthing incidents ranged from 20 to 27 intervals with a 
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mean of 24, out of 40 total intervals, for days one to 

three. When the intervention was introduced, the number 

of hand-mouthing incidents decreased dramatically from 0 

to 4 intervals for days 4 to 17. During a short 

withdrawal of the intervention for two days, the number of 

hand-mouthing behaviors increased significantly to 3 6 and 

28 intervals. Upon the reintroduction of intervention, 

hand-mouthing incidents decreased from 0 to 1 intervals 

for days 20 to 41. Following daily data collection during 

the intervention phase, data were collected as weekly 

probes; these data revealed that near-zero levels of 

behavior were maintained for the student. 

Data from the independent setting revealed a high 

level of hand-mouthing when the baseline mean was 31 

intervals out of 40 for days 1 to 14. The number of hand-

mouthing incidents ranged from 2 3 to 4 0 intervals. During 

intervention, there was a considerable decrease in hand-

mouthing from 0 to 6 intervals for days 15 to 41. Hand-

mouthing incidents ranged from 0 to 5 intervals during 

weekly probes, in which intervention was continued. 

Baseline data collected in the lunch setting 

indicated that the number of hand-mouthing incidents 

ranged from 3 to 11 intervals with a mean of 6 intervals 

for days 1 to 29. This lower rate of hand-mouthing was 

due to the good eating skills observed prior to 

intervention, with the introduction of intervention. 
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hand-mouthing was eliminated as the target behavior 

decreased to 0 intervals for days 3 0 to 41. Hand-mouthing 

incidents remained at 0 intervals during weekly probes 

while intervention was continued. 

Examining the data for Subject 2 across the three 

settings illustrates the effectiveness of the intervention 

and supports internal validity. Experimental control was 

shown as hand-mouthing decreased significantly with the 

introduction of intervention in the group setting, while 

with no intervention, hand-mouthing remained the same in 

the other two settings. In each of the other settings 

hand-mouthing did not decrease until the intervention was 

introduced. 

Experimental control was again shown with the short-

term withdrawal of the intervention in the group setting. 

When intervention was withdrawn, the hand-mouthing 

incidents increased to above baseline levels demonstrating 

experimental control and, hence, internal validity. 

Control of hand-mouthing was increased as a result of 

this study. Following this study the parents, physical 

therapist, occupational therapist, and speech therapist 

joined the intervention program, and a thinning program 

was developed for the systematic withdrawal of 

intervention. 
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Subject 3 

The results of the study for Subject 3 are 

represented in Figure 3. Hand-mouthing incidents ranged 

from 16 to 23 intervals, out of 40, with a mean of 20 for 

days one to three, in the baseline phase of the 

independent setting. When the intervention was 

introduced, the number of hand-mouthing incidents 

decreased gradually from 4 to 12 intervals for days 4 to 

25. During a short withdrawal (i.e., a two-day reversal 

to the baseline condition), the number of hand-mouthing 

behaviors increased substantially to 18 and 20 intervals. 

Following the reintroduction of the intervention, hand-

mouthing incidents decreased from 0 to 5 intervals for 

days 28 to 38. After the intervention phase, data from 

weekly probes confirmed that appropriate behavior was 

maintained for the student with continued intervention, 

and hand-mouthing incidents ranged from 0 to 4 intervals. 

The group setting baseline indicated that the number 

of hand-mouthing incidents ranged from 16 to 35 intervals 

with a mean of 23 for days 1 to 14. During intervention, 

hand-mouthing decreased significantly from 2 to 10 

intervals for days 15 to 38. Weekly probes, with 

continued intervention, affirmed that reduced hand-

mouthing was maintained for the student, and hand-mouthing 
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incidents ranged from 0-5 intervals. Baseline data 

collected in the lunch setting indicated that the number 

of hand-mouthing incidents ranged from 13 to 24 intervals 

with a mean of 18 intervals for days 1 to 28. When 

intervention was introduced, hand-mouthing decreased from 

0 to 5 intervals for days 29 to 38. Weekly probes 

substantiated that appropriate behavior was maintained for 

the student, and hand-mouthing incidents ranged from 0 to 

2 intervals with intervention. 

Examining the data across the three settings; the 

effectiveness of the intervention is documented for 

Subject 3. Experimental control was shown in the 

independent setting when hand-mouthing decreased in a 

consistent descending pattern following an ascending 

baseline, while remaining the same in the other two 

settings where there was no intervention. In each of the 

other settings, the hand-mouthing did not decrease until 

the intervention was introduced, which provided 

additional evidence of experimental control; however, 

each instance demonstrated a slight descending pattern 

during intervention. 

A short-term withdrawal of the intervention in the 

independent setting provided significant evidence of 

experimental control. When intervention was withdrawn the 

hand-mouthing incidents increased substantially to 
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baseline levels. When intervention was once again 

applied, hand-mouthing decreased dramatically. 

The approach in this study allowed the subject to 

have control of hand-mouthing with intervention. The odor 

caused by excessive hand-mouthing was eliminated after 

intervention was implemented and hand-mouthing decreased. 

Hand-mouthing was reduced and controlled by the use of 

nonaversive differential reinforcement of a substitute 

behavior. 

At the conclusion of this study. Subject 3 continued 

to receive intervention. The grandmother began the 

intervention at home, and a thinning program was developed 

for the systematic withdrawal of the intervention. 

Subject 4 

The subject's results are shown in Figure 4. During 

the baseline phase in the independent setting, the number 

of hand-mouthing incidents ranged from 19 to 30 intervals, 

out of 40 total intervals, with a mean of 25 for days one 

to three; baseline data revealed a decreasing (i.e., 

positive) trend. When the intervention was introduced, 

the number of hand-mouthing behaviors decreased from to 14 

to 3 intervals for days 2 to 27. During a short 

withdrawal of intervention for two days, the number of 

hand-mouthing behaviors increased dramatically to 21 and 

22 intervals. Following the reintroduction of the 
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intervention, hand-mouthing incidents significantly 

decreased from 1 to 3 intervals for days 30 to 39. Data 

from weekly probes, while intervention continued, 

confirmed that appropriate behavior was maintained for the 

student, and hand-mouthing incidents ranged from 1 to 3 

intervals. 

Baseline data in the group setting revealed that the 

number of hand-mouthing incidents ranged from 17 to 33 

intervals with a mean of 23 for days 1 to 15. Again, a 

descending (positive) trend was noted in the baseline 

data; however, the day prior to the introduction of the 

intervention the behavior was found to increase. Hand-

mouthing decreased from 12 to 1 intervals in a descending 

pattern for d^ys 16 to 39. Weekly probes during 

continuing intervention documented that reduced hand-

mouthing was maintained for the student and hand-mouthing 

incidents ranged from 1 to 3 intervals. 

Baseline data collected in the lunch setting 

indicated that the number of hand-mouthing incidents 

ranged from 14 to 27 intervals with a mean of 19 intervals 

for days 1 to 27. When intervention was introduced, hand-

mouthing decreased from 0 to 4 intervals for days 28 to 

39. Weekly probes indicated that appropriate behavior was 

maintained for the student, while intervention continued, 

and hand-mouthing incidents ranged from 1 to 3 intervals. 
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When data were examined across the three settings, 

limited experimental control was found. The deficiency of 

experimental control was due primarily to descending 

baselines (i.e., positive effects without intervention) in 

the individual and group settings. Therefore, the 

continued decrease in hand-mouthing upon intervention 

cannot be contributed solely to the procedure. 

Data in the lunch setting were found to be descending 

throughout most of the baseline, then began to ascend at 

the end. The dramatic change in behavior in the lunch 

setting provides some evidence of experimental control, 

although this must be interpreted in light of the 

descending baselines for the other two settings. 

A short-term withdrawal of the intervention in the 

independent setting provided the strongest evidence of 

experimental control for Subject 4. When intervention was 

withdrawn, the hand-mouthing incidents increased 

dramatically to baseline levels, and the hand-mouthing 

incidents dropped significantly when intervention was 

again initiated. However, experimental control overall 

was not convincingly established for this subject. 

Results for this subject do not clearly indicate that 

the intervention was the primary reason for decreased 

hand-mouthing. While the subject was able to control her 

hand-mouthing, other unknown factors may have influenced 

the results. 
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Subject 4 continued to receive intervention following 

this study. The parents initiated the intervention 

program, and a thinning program was developed for the 

reduction of intervention at home and at school. 

Internal and External Validity 

Two validity issues that are of primary importance in 

single subject research are internal and external 

validity. Internal validity is shown when the 

intervention, and only the intervention, is responsible 

for the change in behavior (Tawney and Gast, 1984). 

Internal validity is critical because, in the course of a 

study, many factors may influence the outcome. The 

control of these factors is of primary concern and can be 

shown by establishing internal validity (Tawney and Gast, 

1984) . 

Experimental control provides evidence of internal 

validity. Evidence of experimental control was shown when 

intervention was introduced and there was no effect on the 

baseline data in the other settings. Experimental control 

was also evident between the brief withdrawal of 

intervention and the reintroduction of intervention. 

Experimental control was established for Subjects 1, 2, 

and 3 in all settings; however, findings for Subject 4 did 

not show clear experimental control. 
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External validity addresses this question: can 

results be reproduced in other subjects, other 

environments, with other experimenters, and with minor 

variations in the basic procedure? Findings from this 

study documented external validity when a positive effect 

of the intervention was replicated across three settings 

and with three of the four subjects. However, external 

validity was impacted to an extent by the failure to 

establish clear experimental control with Subject 4. 

External validity was again shown when the environments in 

this study included two classrooms in two different school 

districts. 

Summary 

The purpose of this study was to investigate a 

nonaversive intervention through differential 

reinforcement of a substitute behavior to reduce and 

control stereotypic hand-mouthing in students with visual 

impairments who also had multiple disabilities. Four 

subjects, three females and one male, ranging in age from 

3 to 11 years participated in this study. 

A single-subject experimental design utilizing a 

multiple baseline across three settings, with a brief 

reversal, was implemented. The results indicated that the 

intervention was successful in decreasing hand-mouthing 

for Subjects 1, 2, and 3 and experimental control was 
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demonstrated. Experimental control was not convincingly 

established with Subject 4. The data documented the 

positive results of nonaversive differential reinforcement 

of a substitute behavior to reduce and control hand-

mouthing behavior. 



CHAPTER V 

DISCUSSION 

The intent of this research was to explore thoroughly 

the reduction and control of the stereotypic behavior of 

hand-mouthing in students with visual impairments who also 

have multiple disabilities through the use of nonaversive 

differential reinforcement of a substitute behavior. A 

review of literature indicated that for children to 

function in their environment and to adapt to society, it 

is essential that socially acceptable behaviors be 

acquired (Barton and LaGrow, 1985). Stereotypic behavior, 

such as hand-mouthing, limits a child's control of the 

environment and acceptance in society (Durand and Carr, 

1987) . 

Subsequent literature review indicated that 

intervention to control stereotypic behavior falls into 

three basic categories: behavioral-aversive, behavioral-

nonaversive, and nonbehavioral-nonaversive techniques 

(Horner et al., 1990; McGee, et al., 1987). Following a 

review of possible interventions, a behavioral-nonaversive 

technique using differential reinforcement was selected 

because it was successful with other subjects who were 

similar to the subjects in this study. 
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This study was designed to assist the subjects in 

gaining control of their hand-mouthing behavior, which 

limited their control of the environment and interaction 

with society. The results provided evidence that 

differential reinforcement of a substitute behavior is 

effective in reducing and controlling the stereotypic 

behavior of hand-mouthing. 

Discussion of the Research Ouestion 

The research question for this study focused on 

intervention with differential reinforcement of a 

substitute behavior to provide a nonaversive behavioral 

approach to reducing and controlling stereotypic hand-

mouthing. This study applied a single subject 

experimental design utilizing a multiple baseline across 

three settings, with a short reversal in one setting. It 

was replicated across four subjects with visual 

impairments who also have multiple disabilities. 

The utilization of a nonaversive approach allows an 

intervention that permits positive humane treatment of the 

subjects by eliminating the use of unpleasant reinforcers, 

such as punishers, to reduce the maladaptive stereotypic 

behavior of hand-mouthing. Use of a substitute behavior 

allows for the development of adaptive behaviors that 

provide opportunities for the subjects to increase 

learning and social acceptance. 
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Intervention was implemented in the subject's 

classroom without any interference to the daily routine. 

Each child was allowed to retain his or her human dignity 

and to be treated as any other student in the school would 

be treated. 

Discussion of Results 

Subject 1 and 3 enjoyed putting their own hands 

together; therefore, this was a factor in the selection of 

their intervention. Physical contact appeared to be 

enjoyable and important to both subjects who appreciated 

the contact of placing their own hands together. 

Subject 2 was able to increase social interaction 

since the reduction of hand-mouthing eliminated a foul 

odor which had been produced by extended hand-mouthing. 

She was more accepted by the students in her school, as 

was evident when she traveled the hallways in her 

wheelchair. During the hallway travel, students would 

call her name, stop to talk to her, and smile as they 

whispered to her. 

Subject 4, a deaf-blind student, demonstrated reduced 

hand-mouthing; however, a functional relationship between 

the intervention and decreased hand-mouthing was not 

convincingly established. One of the results of this 

study was a modification of Subject 4's curriculum to 

increase emphasis on the development of cognitive skills. 
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The classroom teacher felt the decreased hand-mouthing may 

have been affected by the student's ability to use some 

cognitive abilities that previous assessment had not 

indicated. The subject was allowed more freedom to move 

around and explore her physical environment within the 

classroom and outside the classroom. 

During the lunch setting all subjects reduced hand-

mouthing and increased their eating skills. Subject 1, 

smiled, laughed, and increased verbalization which altered 

the perception other students had of her. Subject 2, who 

had good eating skills prior to this study, improved her 

eating skills and eliminated hand-mouthing during lunch 

after intervention was initiated. 

The parents of Subject 1 and 2 and the grandmother of 

Subject 3 were anxious to begin intervention at home, but 

agreed to wait until the study was completed. Following 

this study, intervention was initiated on an informal 

basis in the homes. A noticeable reduction in hand-

mouthing for Subject 3 has been noticed by one of the data 

collectors who visits the grandmother in the home. 

The stereotypic behavior of hand-mouthing decreased 

with intervention for all subjects, although results for 

Subject 4 may have been partially influenced by extraneous 

factors. By intervening with a substitute behavior, the 

subjects were able to reduce hand-mouthing and acquire 

adaptive behaviors that provide the opportunity for 
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increased learning and social acceptance. Further 

exploration through replication of the nonaversive 

intervention of differential reinforcement of a substitute 

behavior will be necessary to further establish the value 

and external validity of this approach. 

An interesting pattern of behavior was noted upon 

introducing the intervention for Subjects 3 and 4 (who 

attended the same school and classroom) as compared to the 

pattern for Subjects 1 and 2 (who attended another school 

and classroom). When intervention was introduced, hand-

mouthing for Subjects 3 and 4 decreased in a gradually 

descending pattern, whereas the behavior for Subjects 1 

and 2 decreased instantly and abruptly. Since the two 

groups of subjects attended school on different campuses, 

factors related to the school environment may have 

influenced the difference in behavior patterns. Such 

factors may have included differences in the amount of 

time the subjects interacted with staff and other 

students, classroom environments, classroom curricula, or 

a combination of these factors. Continued research will 

be necessary to identify whether one or more of these 

factors influenced the observed differences in behavior 

patterns. 
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Limitations of the Study 

Several limitations of the study are acknowledged. 

First, the number of visually impaired students who also 

have multiple disabilities and exhibit the stereotypic 

behavior of hand-mouthing attending public school are 

limited, and this is true of the geographical area of West 

Texas. Four subjects were selected for the study from 

public schools in West Texas. 

Although use of a single subject design is not a 

limitation per se, a second limitation is the 

generalizability of the study without repeated replication 

of the intervention program. External validity is based, 

in part, on the generalizability of results of a study. 

Replication of this study is recommended, to increase 

external validity. 

A third limitation was absenteeism due to the fragile 

medical condition of students with multiple disabilities. 

Subject 1 was absent one day. Subject 2 was absent four 

days with the flu and five other days due to weather. 

Subject 3 was absent five days when he traveled out of 

town for medical examinations. Subject 4 was absent six 

days throughout the study. The absences were not 

excessive, but they resulted in some missing data. 

A fourth limitation of this study was the lack of a 

follow-up program to promote the generalization of the 
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behavior. This is being addressed now, and all four 

subjects are in a follow-up study. 

The Hawthorne effect (increased performance by 

subjects due to the attention provided by outside persons) 

is a possible limitation in this study. The subjects in 

this study may have reduced hand-mouthing because of: (a) 

attention provided by the intervener, (b) the presence of 

the data collector(s), or (c) attention to the tape 

recording that was used by the intervener and data 

collector. 

Another limitation was the use of multiple data 

collectors. The investigator collected all reliability 

data; however, two primary data collectors were used. The 

reason for this was to implement the study in real-life 

settings by using the personnel from the subject's 

classroom as data collectors and interveners. 

Interobserver agreement was above 95% for each data 

collector which indicates high consistency in use of the 

data collection system. 

Significance of the Study 

This study addressed the problem of reducing and 

controlling the stereotypic behavior of hand-mouthing in 

the population of students with visual impairments who 

also have multiple disabilities. Durand and Carr (1987) 

write that stereotypic behavior is observed in up to 
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two-thirds of the population of persons with developmental 

disabilities living in institutions. Acts of stereotypic 

behavior interfere with the student's ability to interact 

with the environment, with peers and adults, and in the 

acquisition of adaptive behaviors that affect the 

student's learning and acquiring socially acceptable 

interactions with the environment (Durand & Carr, 1987; 

Koegel & Covert, 1972). 

This study indicated that four students with visual 

impairments who also had multiple disabilities were able 

to reduce and control the stereotypic behavior of hand-

mouthing. By replacing hand-mouthing with a substitute 

behavior, the subjects were able to acquire adaptive 

behaviors which permitted them to increase opportunities 

for learning and social interaction. Subject 2, for 

example, gained more access to social interactions by 

eliminating the odor she produced through hand-mouthing. 

The review of literature revealed intervention across 

similar populations. Differential reinforcement was 

implemented for students with visual impairments, autism, 

developmental delays, and mental retardation (Durand & 

Carr, 1985). This study provides a basis for intervention 

into the development of social skills and social 

interaction for other students with similar disabilities 

by providing an effective technique to control stereotypic 

behavior. 
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A significant benefit from this study which may apply 

to teachers, parents, care givers, and other professionals 

involved in programming for students with visual 

impairments, including those with multiple disabilities, 

is the awareness of an effective nonaversive intervention. 

Nonaversive differential reinforcement of a substitute 

behavior can be implemented in a classroom by the 

classroom teacher, teacher assistants, and other 

professionals working with the student. It can also be 

implemented in the home, community, and at a care giver's 

home. The intervention can be initiated in a setting that 

is convenient for care givers, such as a time when the 

student is watching television, and then expanded to other 

home and community settings. 

Tuttle (1984) suggests that the way one feels about 

himself influences the way he is able to function in 

society. This in turn affects the way others perceive 

him. This study provided a method of intervention that 

allowed the subject to gain control of stereotypic 

behavior. Control of the stereotypic behavior allowed the 

student to gain control of the environment and to improve 

social behaviors which influenced the perception of 

others. For example. Subject 1 increased her performance 

in eating skills during intervention. This performance 

may have influenced self-esteem when the subject smiled, 

laughed, and increased verbalizations during lunch. 
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Others viewed the positive performance and improved 

behavior and perceived the subject in a positive way. 

Additional learning opportunities were opened up for 

the subjects in this study. Once stereotypic hand-

mouthing was controlled, the subjects were able to 

increase active participation in the activity being 

presented. Active participation increased the subject's 

opportunities to learn. Subject 4 appeared to increase 

awareness of the environment as hand-mouthing decreased. 

This was evidenced by more interest in the surrounding 

environment and greater mobility within the classroom 

setting by Subject 4. Programming for Subject 4 has been 

changed to provide more challenge and increased learning 

opportunities. 

This study contributes to the empirical findings on 

reducing and controlling the stereotypic behavior of hand-

mouthing with a system of nonaversive intervention through 

differential reinforcement of a substitute behavior. It 

also provides a basis for further study. 

Implications for the Classroom and Parents 

This study was completed in two classrooms with 

little or no interference into the normal routine for the 

classroom teachers, staff, and students. Classroom 

teachers can design and implement programs using 

differential reinforcement of a substitute behavior to 
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reduce stereotypic behavior. This study provides such an 

intervention that can be readily adapted in the classroom. 

Intervention can be implemented throughout the day by the 

classroom teacher, teacher assistants, and other 

professionals working with the student. For the classroom 

teacher, this would be a routine, daily intervention that 

would likely yield positive results. 

Parents can benefit from this study by using this 

procedure to reduce and control hand-mouthing at home and 

in the community. For example. Subject 2 used a hair 

brush as one substitute behavior. Her parents could use 

the hair brush, with verbal and physical reinforcement, as 

they shop for school clothes. One benefit for the 

parents, as well as the daughter, would be a reduction in 

the odor caused by hand-mouthing, which would likely 

produce greater acceptance for the daughter by sales staff 

and customers in the store. It is not important for the 

parents to record data intervals, but it is important that 

their daughter be accepted by other people. 

Suggestions and Adaptations 
for Future Research 

The data in this study revealed that nonaversive 

differential reinforcement of a substitute behavior was 

effective in reducing and controlling stereotypic 

behavior. This study also revealed a number of questions 

to be addressed in future research. 
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O'Brien and Repp (1990) found that most (69-78%) 

studies on differential reinforcement have not looked at 

maintenance of behavioral changes. The first question to 

address is whether the subjects will maintain the 

substitute behavior through thinning of the reinforcement 

and without intervention? This question is being 

addressed in a separate follow-up study with all four of 

the subjects. Future studies should include an extended 

follow-up phase as a part of the study or as an extension 

of the study. 

A second question to address is whether subjects 

should be provided opportunities for other substitute 

behaviors that are acceptable as they grow older? Other 

research has found that age appropriate behaviors provide 

subjects with more positive acceptance by others. This 

question is being addressed in the separate follow-up 

study with all four of the subjects. 

Third, will replication provide similar results? 

Systematic replication of this study is recommended to 

determine the effects of differential reinforcement of a 

substitute behavior. Systematic replication will provide 

data on the effectiveness of this intervention for the 

same or similar populations, different substitute 

behaviors, and in a variety of settings. Furthermore, 

evidence of the positive effects of this intervention 
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through repeated replications will increase external 

validity. 

There are several factors to consider for replication 

of this study. These may include: (a) subjects with 

different disabilities, (b) various school-based settings 

for intervention, (c) home intervention as a setting in 

conjunction with school intervention, (d) intervention 

during bus rides to and from school, (e) length of time 

for each setting, (f) the number of settings, and (g) the 

use of different substitute behaviors. 

Fourth is a question of practicality. Future studies 

may determine whether a classroom teacher could 

successfully implement a differential reinforcement 

program without assistance from an outside independent 

data collector, investigator, or intervener, or whether an 

informal approach to DRS intervention would be effective. 

A factor that might influence educational programming by 

the classroom teacher is limited support from an outside 

researcher. Other factors that may influence successful 

implementation by a classroom teacher are time 

constraints, number and quality of teaching assistants, 

need for training of personnel involved in the 

intervention, classroom dynamics, administrator support, 

and willingness or ability of the classroom teacher to 

follow a schedule of intervention. 
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Summary 

The results of this study revealed that differential 

reinforcement of a substitute behavior was successful in 

reducing and controlling the stereotypic behavior of hand-

mouthing for students with visual impairment who also had 

multiple disabilities. Future replication of this study 

should provide additional empirical data to substantiate 

the effectiveness of differential reinforcement of a 

substitute behavior across other subjects, settings, and 

conditions. 

During the intervention phase the subjects received 

reinforcement from an intervener when the substitute 

behavior replaced hand-mouthing. In three cases the hand-

mouthing was significantly reduced and maintained, with 

continued intervention, over a period of 72 to 78 days. 

In one case hand-mouthing was significantly reduced, but 

experimental control was not clearly established. 

Each subject is participating in a follow-up program 

to promote generalization of the substitute behavior. 

This follow-up program has increased the settings in the 

classroom in which the intervention is applied and has 

introduced the intervention at home. As part of the 

follow-up program, a thinning of the reinforcement in the 

school setting is being implemented to decrease reliance 

on the intervention procedure. 
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This study adds to the body of knowledge concerning 

the intervention of nonaversive differential reinforcement 

for students with visual impairments who also have 

multiple disabilities. This information provides a basis 

for addressing the need for additional studies of 

stereotypic behavior in this population. It appears that 

the use of nonaversive DRS can be an effective 

intervention to reduce and control stereotypic behavior, 

and thereby provides students with opportunities for 

increased learning and socialization. 
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APPENDIX A 

CONFIDENTIAL STUDENT INFORMATION SHEET 

Name M/ F DOB 

Age at start of project_ 

Parent's Name 

Address^ Phone 

School ^Address/phone 

Teacher _Teacher Assistants 

Handicapping conditions_ 

Medical diagnosis: 

Vision diagnosis 

Mental testing/age: 

Other information 
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APPENDIX B 

OBSERVATION SHEET 

Student: 
Date: 

Observation of hand-mouthing behaviors and other behaviors 
m the classroom. 
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APPENDIX C 

OBSERVATION FORM FOR HAND-MOUTHING 

S t u d e n t O b s e r v e r O b s e r v a t i o n P e r i o d 
Record "X" f o r o c c u r r e n c e and "O" for nonoccurrence of hand-mouthing. 
Record t o t a l number of X'a a t the c o n c l u s i o n of each s e a e i o n . 
M'mMet Div* 

1 1 

1 2 

1 
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10 
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APPENDIX D 

PARENT PERMISSION LETTER 

September, 1991 

Greetings: 

This letter seeks your child's voluntary participation in 
a research study being conducted at Texas Tech University. 
This study is exploring the reduction and controlling of 
hand-mouthing in students with visual impairments who also 
have multiple disabilities through a nonaversive 
behavioral approach. As a result of this research, we 
hope to develop an effective method of reducing hand-
mouthing that does not use aversive techniques. 

As a participant in this study, your child will continue 
his/her normal routine at school. After observation and 
discussion with the classroom teacher, and a review of the 
student's records, a substitute behavior will be selected 
to replace the hand-mouthing behavior. This is a 
nonaversive study so only positive reinforcement and 
socially acceptable behaviors will be selected. This 
study is designed to work in the regular classroom without 
altering the environment or routine. 

Your child's participation in this project is completely 
voluntary. If you choose to participate, you will receive 
a report of the results for your child. The results from 
this study will be presented in a dissertation at Texas 
Tech University and possibly at conferences and in print 
as an article. Your child's name will be changed in all 
written or oral reporting. If you are willing to allow 
your child to participate, please sign your name at the 
bottom of this letter. Thank you for your cooperation. 

Sincerely, 

David B. Ross, M.Ed. Alan J. Koenig, Ed.D. 
Teacher for Students with Assistant Professor 
Visual Impairments Texas Tech University 

I agree to allow, to participate in 
this research study as outlined in the letter above. 

S ignatur e: Date: 
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