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ABSTRACT
The emergence of mandatory education legislation such as Public
Law 94-142 has recently brought large numbers of unserved developmentally
disabled children into the responsibility domain of school systems across
the country and into integrated

classroom settings.

Although the settings

are integrated, the benefits to all children may not be realized without
utilizing systematic teaching techniques.

The present study combines

the knowledge and research literature in the field of peer modeling with
operant teaching techniques to develop a training package which will maximize
benefits to both the handicapped child and the normal peers in integrated
preschool settings.

A single subject, multiple baseline reversal design

across behaviors was utilized to examine skill acquisition

across

\

behavioral domains to include: language/word imitation, cognitive/
preacademic skills, motor imitation and self-help skills. Peer
models can successfully teach academic skills to handicapped ^children;
subjects performance improved in all developmental areas.

There were

significant social and academic benefits for the peer models as well
and the entire process greatly facilitated social interactions among
handicapped and nonhandicapped children.

viii

INTRODUCTION
The emergence of mandatory education legislation (P.L. 94-142,
1977) has recently brought large numbers of previously unserved moderately
and severely developmentally disabled children into the responsibility
domain of school systems across the United States.

The current emphasis

on noncategorical treatment was brought about by a series of events,
including (1) the failure of research studies to establish the effective
ness of special
inadequacy of

classes for the handicapped; (2) a realization of the
medically and psychologically defined diagnostic categories

for educational purposes; (3) evidence that factors irrelevant to education
and aptitude, such as social class, race, personality, and manageability,
were influencing special class placement; (4) documentations of the
deleterious effects of categorizing and labeling; and (5) court judgements
and legislation such as P.L. 94-142 (Chaffin, 1974; Johnson, 1979; Telford
and Sawrey,. 1977). One effect of the influx of handicapped children into
the public schools has been the expansion of public education programs
to include preschool handicapped children as well as more severely impaired
children. This has also resulted in increased attention by special
educators to the development of early intervention programs for this
student population (Jordan and Bailey, 1973).
The process of placing handicapped children into classrooms with
nonhandicapped children does not ensure that the children (both handi
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capped and nonhandicapped) will automatically benefit (Ragland, Kerr
and Strain, 1978). Educational systems simply cannot place populations
of children willy-nilly together into unprepared environments and expect
all children to benefit maximally.

In fact, Terrel and Stevenson (1965)

have concluded that the placement of retarded children in regular
classes accomplishes physical but not social or

psychological integration.

Others have found the educably mentally retarded (EMR) child in
the regular classroom performing better academically, but often isolated
and deficient in social development and self-esteem (Guskin and Spicker,
1968; Stanton and Cassidy, ,1964). Additionally, studies conducted in
settings with integrated preschool groups of behavior disordered and
normal children (Allen, Benning and Drummond, 1972)

and disadvantaged

and nondisadvantaged children (Feitelson, Weintraub and Michaeli, 1972;
Karnes, Teska and Hodgins, 1970) have revealed little spontaneous
cross group interactions.

Rather, teaching procedures designed to foster

the potential beneficial effects of integration are needed if retarded
and other handicapped children are to benefit optimally from integrated
educational programming (Ragland, Kerr and Strain, 1978; Snyder, Apollini
and Cooke, 1977).

Rationale for Integration
Even if a handicapped child does not initially imitate other
children, what might be the advantages of teaching such imitation?
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.•Bricker (1978) has offered three major issues to consider as a
rationale for integration: (1) the possibility of altering
societal attitudes towards the handicapped child, (2) the deleterious
effects on the handcapped child of segregation into separate educational
programs, and (3) the efficient allocation of resources for the handicapped
and nonhandicapped child through integrated programs.

Guralnick (1981),

Martin (1974), Meisels (1977), Paul (1977) and Wynne, Ulfelder and
Dakof.(1975) have taken the idea of'integration one step further
and refer to such a process as "mainstreaming'.'

Meisels (1977) has outlined

the legal, moral, sociocultural, and educational aspects of mainstreaming
as follows:

Legally, mainstreaming ensures equality of educational

opportunity and equal protection under the law.

Morally, mainstreaming

provides a means for reducing isolation and prejudice while enhancing
understanding and acceptance of differences.

In a sociocultural perspective

mainstreaming increases the potential contribution of handicapped
individuals to society at large.

Educationally, mainstreamed

classrooms

provide handicapped children with positive peer models and reinforcements.
The mainstreamed classroom also offers all children a wider range of
individualized learning experiences and an exposure to higher personal
expectations (Meisels, 1977).

Modeling
Where does one begin then, in considering how to structure the
special classroom to maximize learning for all children?

Certainly the
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modeling literature provides plausible methods.

In fact, numerous

researchers have addressed the effectiveness of behavior change
utilizing a modeling paradigm with developmentally delayed children
(Robinson and Robinson, 1976; Walters, 1968).

Adult Models
Several studies have discussed the effectiveness of adult models.
Studies by Clinton and Boyce (1975), Ross, Ross and Downing (1973),
and Yoder and Forehand (1974) using adult models are of particular
interest because they deal with educably mentally retarded children's
ability to attain concepts.

For example, Yoder and Forehand (1974)

utilized adult Models to demonstrate for retarded and nonretarded
children

the solution of a concept task, i.e. selected subtests of

the Leiter International Performance Scale (Leiter, 1952).

They found

that modeling enhanced the performance of both groups.

Adult vs. Peer Models
There is conflicting evidence in the literature as to whether
adults or peers make more effective models.

Seven studies have been

completed in which the relative influence of peer and adult models
was examined.

Hicks (1965) exposed preschool boys and girls to either

a peer or an adult film model who exhibited several aggressive behaviors.
Half of the subjects observed a peer model, the other half an adult. The
amount of modeled aggression shown by the subjects was measured both
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immediately following the film and again after six months.

The children

showed the most imitated aggression on the initial measure of imitation
after watching a male peer model.

After six months, however, children

who had observed the male adult model showed slightly.more aggression
than those who had observed the male peer.
Bandura and Kupers (1964) examined imitation of patterns of
self-reinforcement.

Grade school boys and girls observed one of the

following models: (a) male adult, (b) female adult, (c) male peer,
or (d) female peer.

Following performance on a bowling game, the model

showed either strict or lenient self-reinforcement.

Observations of

the subject's patterns of self-reinforcement indicated that children
matched the patterns of the adult models more precisely than those
of the peer models.
Similar results were obtained in a study involving perceptual
judgements of an autokinetic effect (Jakubczak and Walters,,1964). Nineyear-old boys' "suggestibility" (i.e. the subject's willingness to
modify his judgements to match the model's) was examined in reaction
to both peer and adult

male models.

Although there were some measures

on which the subjects did not differentiate between models, adults
were generally more potent sources of influence.
Three further studies will be discussed briefly.

Hartup (1964)

utilized a doll-play procedure to measure preschoolers' imitations of
mother, father, same-, and opposite-sex peers.

When subjects were
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required to choose between a parent and a peer doll on a particular
problem (e.g. a choice between conflicting value judgements), they did
not reliably favor one model over the other. Cohen (1971) examined the
effects of peers, parents and teachers on the development of aggression
in elementary school children by means of a structured
technique.

interview

From children's answers to questions concerning aggression,

e.g. "Have you ever seen your

(mother, father, teacher, friends)

push or shove other children (brothers, sisters fete. )?", Cohen
concluded that peers were the most important models in the development
of aggression.
(1971)

Finally, a brief report by Nicholas, McCarter and Heckel

indicated that both black and white grade school children

more likely to imitate adult models than peers.

were

Since the design,

procedures and task in this study were not reported, its conclusions
must be accepted cautiously.
Barry and Overmann (1977) conducted a study where they compared
the effectiveness of nonretarded adult and peer models and a no-model
control condition in the learning and retention of a concept task by
EMR children.

They found that the peer modeling group

superior to the control group.
peer modeling

was significantly

Barry and Overmann concluded that

is an effective method of teaching concepts to EMR

children.
The studies discussed above suggest that either peers or adults may
be preferred as models, depending upon the behavior being modeled.

Even

if adults are more effective, adult modeling does not solve the problems
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of developmentally disabled children being isolated from their normal
peers.

Nor is it possible within the structure of educational systems

to provide adult models for all developmentally disabled children.

There

are clearly practical problems posed by adult implemented programs:
(1) they require the continuous presence of an attentive adult and the
concommitant time commitment that accompanies direct adult involvement;
(2) inconsistency in programming frequently arises as children move
about a variety of classrooms; (3) there is often a surreptitious
nature to many forms of child behavior, i.e. children often display certain
social behaviors e.g. bullying, cheating or even sharing when they
are out of the teacher's view; and (4) behavior change may not endure
in

the teacher's absence.

Advantages and Disadvantages of Peer Modeling
Peer modeling can bring about more interaction between developmentally delayed children and their nonhandicapped peers.

There appear

to be clear advantages and disadvantages of peer modeling for (1) the
handicapped child, (2) the nonhandicapped child/peer model and (3)
the teacher.

Table 1 lists the critical advantages and disadvantages

most consistently cited in the literature.
The integration of handicapped and nonhandicapped children
seems to

be a potentially effective educational alternative for several

reasons: (1) children can acquire new responses from observing and

Table 1:

Peer Modeling

Advantages
Handicapped Child

1. May stimulate development in
retarded preschoolers (Bricker and
Bricker, 1972; Wolfensberger, 1972)
2. Leads to closer attention by the
EMR child (Barry and Overmann, 1977).

Disadvantages
1. May be subject to
constant performance
comparisons with nonretarded children
(Barry and Overmann,
1977).

3. Increases EMR child's ability to
use concepts (Barry and Overmann, 1977).
4. Helps relieve social isolation of
handicapped (Barry and Overmann, 1977).
5. Retarded individuals may grow up
with greater repertoire of socially
acceptable interactive behaviors and
fewer stereotypic "retarded" behaviors
(Snyder, Apollini and Cooke, 1977).
6. Should equip retarded individual with
the processes (imitation of context
appropiate behavior) that will enable
him to adapt to novel situations
(Snyder, Apollini and Cooke, 1977).

CO

Table 1 — Continued
Advantages

Disadvantages

7. Imitation of observed behavior may in
itself have reinforcing properties (Fouts,
Waldner and Watson, 1976; Thelen and Kirkland,
1976).
8. Reinforcement from peers that often
accompanies peer modeling can directly
improve the handicapped child's selfattitude (Bricker, 1978).
9. Can develop a deep bond of friendship
and can help.integrate slow learners into
classroom friendship circles (Johnson,
1979).
Peer Model

1. Model reviews material already learned,
giving him a more comprehensive grasp of
subject matter (Wagner, 1974).
2. Increases motivation (Allen and Feldman,
1973; Wagner, 1974).

1. Normal child may pick up immature or socially
unacceptable behavior if kept
in presence of handicapped peers
(Peterson, Peterson and
Scriven, 1977).

3. Sense of responsibility and attitude toward
school may show a positive shift (Csapo 1972;
Allen and Feldman, 1973).

<o

Table 1 — Continued
Advantages

Disadvantages

4. Brings new strengths to the peer model's
role as pupil such as more effective learning
and a more challenging school experience, even
for emotionally disturbed models ( Fleming,
1969; Gartner, Kohler and Riessman, 1971).
5. Can pick up skills that may have been missed
along the way (Gartner, Kohler and Riessman,
1971).

Teacher

I! Peer models are often effective in teaching
students who do not respond well to adults
(Johnson, 1979).
2. Takes pressure off teacher, allowing him/her
to teach a large group of students, while slow
learners receive attention they need (Johnson,
1979).
3. In cooperative groups peer tutoring occurs
spontaneously so the teacher does not have to
organize and manage it in a formal, continuing
way (Johnson, 1979).

1. Necessity of learning
new strategies to accomodate
to new populations (Meisels,
1977).
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modeling other's behavior; however, the opportunity for watching and
imitating more complex behavior must be available; (2) active participation
appears to enhance imitation learning, a finding which argues for programs
that provide contact among handicapped and their "normal" peers; and
(3) there are indications that children tend to selectively model.
That'is, children will imitate the behavior of individuals who can perform
responses more effectively.

These findings argue for the exposure of

handicapped children to competent models rather than to restrict experiences
to only other "different" individuals.

In addition, Peterson, Peterson and

Scriven (1977), in a study testing the hypothesis that nonhandicapped
preschoolers constitute more effective models for both groups, found that
all children were most likely to imitate a model who was nonhandicapped.
They concluded that parents of nonhandicapped children should have no
fear that their children's development will be harmed by association
with the handicapped.

Potency of Peer Models
If peer modeling is the method of choice to structure integrated
classrooms, are there more important criteria to consider in the selection
of peer models?

The early modeling literature suggests that there is,

in fact, a range of motivational, discrimination, and reinforcement
variables which may affect the potency of the peer model (See Table 2).
Several investigators have found that significantly more imitation occurs
under conditions of active participation rather than passive observation
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(Bandura, Grusec and Menlove, 1967; Guralnick, 1976).

In addition the

consequences to the imitator who produces a modeled response can affect
the production of imitative behavior (Bandura, 1971; Geshuri, 1972).
Table 2
Potency Variables for Peer Models

1.

The greater the perceived similarity of the model and the observer,

the greater the modeling.

This would include such variables as age and

sex, etc. (Bandura, Ross and Ross, 1961; Maccoby and Wilson, 1957; Rosenkrans,
1967; Wolf, 1973).
2.

Observed competency of a model (Strichart, 1974).

3

Positive identification through a past his.tory of associated rein

forcement (Gewirtz and Stingle, 1968; Hartup and Coates, 1967; Hartup and
Lougee, 1975).
4.

Response consequences a model receives (Bandura, 1971; Charlesworth

and Hartup, 1967; Geshuri, 1972; Hartup and Lougee, 1975).
5.

Preschool males participate in more give and take play and may function

more effectively as peer models at this age level (Hartup, 1964).

Several investigators have made direct recommendations regarding
selection criteria for peer models that go beyond the potency variables
listed in Table 2.

Csapo (1972) selected peer models on the basis of

teacher judgment on such criteria as social maturity, reliability, sensibility
and children who continually exhibited appropriate classroom behavior. Wagner
(1974) stated that a good predictor of success in selecting tutors is
teacher judgment as to whether a youngster has the potential for establishing
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a close and warm relationship with another child.

Wagner also stated

that children needing help in the specific area to be tutored make good
tutors/models because the role of teacher is especially motivating for
them.

Behavioral Management Techniques
With Developmentally Disabled
The first place to look in structuring the integrated classroom
has been in the modeling literature.

In addition, the teacher faced with

a newly constructed population to educate, also needs preparation and
exposure to effective procedures for teaching developmentally disabled
children. The developmental literature most compatible with educational
considerations for the handicapped must include the work of Bijou (1976)
and Bijou and Baer (1978, 1965). Previous research documenting the
effectiveness of such techniques to teach skill acquisition to developmentally disabled children includes the following.

Speech/Language Acquisition
Several studies have outlined effective behavioral procedures
for teaching language acquisition.

Sloane, Johnston and Harris (1968)

discussed a careful, systematic shaping process

for teaching language

acquisition, starting with reinforcing small approximations, moving to
closer approximations and ultimately moving to correct verbal behavior.
These authors also offered suggestions for word selection for language
training tasks. They concluded their discussion by recommending that
motor imitation and possibly other imitation tasks be taught utilizing
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similar shaping methods.

Hamblin, Buckholdt, Ferritor, Kozloff and

Blackwell (1971) reviewed their research on language acquisition with
children with

learning problems and once again found that reinforcement

of approximations and shaping the verbal responses was very effective
in language acquisition training.

Acquisition of Discrimination Skills
Several researchers have utilized peer modeling techniques to
teach developmentally disabled children other behaviors or concepts
besides word imitation.

Eimas (1964) described a procedure for teaching

discrimination learning to mentally retarded children. He used 208
two-choice color discriminations, with control for form constancy. These
color discriminations were presented to subjects randomly along with
a stimulus color.

Reinforcement of correct matches was used for shaping

color discrimination. Koegel and Schreibman (1977) attempted to train
visual and auditory discrimination in autistic children as a means of
shaping multiple cue discrimination.

Egel, Richman and Koegel (1981)

trained autistic children in both verbal and conceptual discriminations,
such as color, shape, prepositions and yes/no, using normal peer
models.

Subjects were prompted manually in order to ensure correct

responses so that they could receive either social praise or edible
reinforcers.

These prompts were faded as soon as possible.

During

the modeling condition of the study, the peer model's correct responses
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were reinforced as well

as the subjects.

As Egel et al. indicated,

this method of instruction has been described in numerous publications
(Dunlap, Koegel and Egel, 1979; Koegel, Egel and Dunlap, 1980; Lovaas
and Newsom, 1976).

Skill Acquisition and Social Facilitation Training
With Developmentally Disabled Children
In an attempt to indicate the benefits of peer modeling for the
imitators and peer models, much of the literature on the general usage
of peer modeling within the normal population has been reviewed.

Such

dimensions as modeled aggression (Cohen, 1971; Hicks, 1965), suggestibility
to judgement modification (Jakubczak and Walters, 1964), social facilitation
(Hartup, 1964; Nicholas, McCarter and Heckel,

1971) and self-reinforcement

(Bandura and Kupers, 1964), etc. have already been discussed in this
context.

But P.L. 94-142 is primarily concerned with the skill acquisition

of both developmentally disabled and non-disabled children.
The literature also provides various studies that have looked
directly at skill acquisition and social facilitation with the handicapped,
behaviors which are much more relevant to the focus of the present study.
Guralnick (1976) did two studies using nonhandicapped peers with
handicapped children.

He found that by simply reinforcing a specific

class of verbalizations of a more advanced peer, an increase in the use
of that class of verbalizations was observed in the handicapped child.
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In a study by Apollini, Cooke and Cooke (cited in

Strain, Cooke

and Apollini, 1976), a nonretarded toddler was trained to function as
an effective behavioral

model for retarded agemates in an integrated

preschool setting. Their study revealed that although retarded toddlers
did not imitate a nonretarded classmate initially, behavioral programming
to bring the retarded child under imitation control of nonretarded peers
was effecrive for teaching generalized material use and motor gestural
responses.
A study by Talkington, Hall and Altman (1974) explored the
efficacy of a modeling procedure for the development of a basic receptive
communication skill in retarded children.

This study explored the effect

of action prompts by higher ability level peer models on the acquisition
of basic command behaviors by severely retarded subjects.

Three groups

were compared; group one used peers to model the basic command, group
two had the experimenter present a verbal command and group three
a control group that received no command training.

was

The results indicated

that the modeling group, group one, demonstrated significant gains in
acquisition of command responses over groups two and three.

Rationale for Present Study
In the literature reviewed thus far, typically one dimension of
skill acquisition or social facilitation has been researched in each
study.

A broader scope is necessary in order to determine just how the
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handicapped child is influenced and affected by the nonhandicapped
child in all educational capacities likely to arise in the integrated
classroom.

As stated earlier, P.L. 94-142 is particularly interested

in enhancing the effects of integration on skill acquisition.

Therefore,

the present study is particularly interested in examining skill acquisition
across several dimensions or behavioral domains to include: language/word
imitation, cognitive/preacademic skills, motor imitation and self-help
skills.

In addition, the present study has identified the area of social

skills as a specific form of skill acquisition that can be trained.

The

present study also assessed the maintenance of such learning in the
absence of the teaching peer models (generalization).
Several authors have utilized a single subject design methodology
to examine these variables of skill acquisition with normal peer models
and handicapped subjects (Rauer, Cooke and Apollini, 1978; Coleman,
1974; Stokes and Baer, 1976; Egel, Richman and Koegel, 1981; and Ragland
Kerr and Strain, 1978).
present study emerged.

Based upon this research, the model for the
A single-subject design methodology is

particularly useful in the preliminary stages of this research.

The

variables to be examined are complex and single subject research methodology
can greatly facilitate looking at the whole child in terms of skill
acquisition.

In addition, it provides a manageable group of subjects

and the necessary controls to enable the gathering of detail'ed information
with regards

to the dimensions of combining knowledge of peer modeling

and behavioral technology with the handicapped.

4

METHOD
The integrated community preschool program at Young Explorers
North in Tucson, Arizona was identified as an appropiate environment.
This was due to the following factors: (1) the staff was very open to
research occurring at the preschool; (2) a room in the preschool
environment was offered as a teaching-research room so that all work
could occur in the natural school environment; (3) the program ran year
round so that there would be no danger of school ending before the research
was completed; and (4) both the staff assigned to the developmentally
disabled children and the regular preschool staff were highly interested
in developing new skills and examining new methods to deal with their
developmentally disabled population.
Two children were recruited as subjects for this study.
children had shown repeated good attendance

Both

and both had baffled the

special staff in terms of which training procedures might be most effective.
The staff had expressed frustration in observing any real progress in the
performance of either in most developmental areas, particularly
expressive language.

Subjects
Subject one, John, was a three-year-old Down's Syndrome boy,
functioning

at a severely delayed level in all developmental areas
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to include: motor, self-help, social, cognitive/fcreacademic, and
especially language skills.
Subject two, Lynn, was a four-and-one-half-year-old Down's
Syndrome girl, with respiratory difficulties and significant delays in
motor, social, cognitive/preacademic and language skills, with
very limited expressive language. While she had many self-help skills,
she was functioning below age level in this area.

Peer Models
Peer models were selected on the basis of recommendations from
their teachers using the following criteria:
(1) Peer models have specific needs in the areas they are training in.
They have all the skills to be tutored, but have a demonstrated need
for more practice.
(2) Peer models have demonstrated reinforcing and friendly interactions
with their peers as reported by teachers.
(3) Peer models are close in age to subjects and same sexed where
possible.
Peer model one, Karen, used with John, was a three-year-old-girl
who was described by teachers as highly verbal and very friendly with most
children at school.

She had also been observed interacting positively

with John on many occasions and was believed to be reinforcing to him.
A second peer model, George, was also selected to work with John, to be
used as a back up if Karen were absent.

George was a three-and-one-half-

year-old boy described as being extremely shy and without friends.
Teachers hoped that the teaching role might assist him in his social
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interactions at the preschool.
Peer model two, Julie, used with Lynn, was a four-year-old who
was described by teachers as a

behavior management difficulty; she

would not follow teacher commands and was continously losing privileges
at the preschool. She was offered as a peer model as a "a last ditch
effort"

before expulsion from the preschool was considered. She was

described as highly competent in all skill areas, despite her management
difficulties. The back up peer model to work with Lynn was a.highly
cooperative, highly verbal four-and-one-half-year-old girl, Jennifer,
who was described as being "stiff" in her social interactions.

. Experimental Personnel
The primary experimenter, hereafter called the teacher, had a
prior history of working with severely delayed preschool children
both one-to-one and integrated group settings.

in

Since the teacher was

also the experimenter, she was aware of all facets of the study, such
as data collection, subject and peer model selection, child progress,etc. throughout the study.

In addition, all pretesting was done by the

teacher.
Two research assistants were also involved throughout the
study.

They were kept blind to the research questions to limit their

expectations for.outcome.

They were told, however, that the study

was

being done to observe and gather information about how handicapped
children learn both with adults and same-aged peers as teachers. Both
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research assistants went through several intensive weeks of training
in data collection.

This training involved:

(1) reading assignments regarding behavior management, basic
professional skills, and developmental disabilities (Bijou and Baer
1978; Cole, Kuykendall, Stevens, 1975; Kozloff, 1973; Sidman, 1960;
Sulzer-Azeroff, 1977; and Westlake and Schnaps, 1978);
(2)Instruction on data collection techniques, visual data presentation
and computation of inter-observer agreement;
(3) didactic presentations covering issues presented in reading
materials;
(4) general rules for observer behavior; and
(5) description of tasks and operational definitions for all
behavior categories used in the study.
In addition, both observers were promised a seminar at the end of the
study to discuss all relevant research in the area of peer modeling
with handicapped children.

All questions raised during the study that

may have affected observer bias were deferred to this seminar.

Setting
Sessions for both subjects were conducted at the Community
Preschool Program at Young Explorers North.

Initially sessions were

conducted three times weekly between 7:00 and 10:00 a.m.

Midway through

the study, sessions were conducted daily, Monday through Friday, during
the same time intervals so that the data collection process could be
expedited.
The reading room at the preschool was designated as the space in
which the study could be done.

All children at the preschool had been
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trained that this was a quiet area of the school. A bookcase was
moved in front of the doorway each day to block out visual distractions
from other rooms and to keep other children out of the room when the
study was conducted.

No other alterations were made to the room.

Experimental Materials
All tasks taught during the study were selected on the basis
of the subjects' inability to perform these behaviors-when presented as
part of an initial evaluation pool. A random pool was constructed out of
the items which the subjects were unable to perform.

The items selected

for the teaching tasks varied with each child's skill level.

In addition,

for those developmental areas where the tasks were broken up into two
difficulty levels i.e. motor and self-help, a child was not evaluated
on the second level if unable to perform enough behaviors to generate
task items at the first level.

The initial evaluation process and

materials will be described below by developmental area.

Language/ Word Imitation
John and Lynn were presented with a list of 10 sounds and 50
words (Appendix 1) selected on the basis of developmental appropiateness and functional usage (Sloane, Johnson and Harris, 1968).

Both

subjects were requested to imitate verbally the sounds and words.
list of 12 words or six sounds and six words was generated for each
subject's word imitation task.
child's skill level.

The items selected varied with each

A
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Motor
John and Lynn were presented with a hierarchy of motor activities
going from gross to fine motor which they were requested to imitate
(Appendix 2).

Ten items were generated for this task.

Self-help
John and Lynn were presented with a hierarchy of self-help
activities.

The earlier developmental skills involved basic dressing

activities and moved to identification of clothing items as part of
the following two-step commands (Appendix 3).

They were requested to

imitate all of the dressing activities and/or to carry out the instructions
of the two-step command items.

Ten items were generated for this task.

Cognitive/Preacademics
John and Lynn were presented with a color discrimination task
involving six colors presented with one, three and five distractors, that
they were requested to match to a sample ( Appendix 4).

Task items

were generated using all six colors with varying amounts of distractors
depending upon each child's skill level.
The actual materials used for each task included the following:
1.

language/word imitation - a small table with two child-

sized chairs facing each other, corner to corner.
2.

motor - (fine motor): two child's pencils (2" diameter)

and sixteen 8i" by 11" pieces of blank white paper, each day; (fine
and gross motor): the same table and chairs described above.
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3.

self-help - (dressing): two pairs of elastic waistband

pants, two button-down short-sleeve shirts, two short-sleeve pullover
shirts, two zipper-down cardigan sweaters, each child's own socks and
shoes, an additional set of adult-sized clothing as described above,
a large tumbling pillow, a child-sized chair, and the same two chairs
described above.
4.

cognitive/preacademics

(color discrimination): two sets

of six, lj" square blocks in colors red, blue, yellow, green, orange
and black.

Task Description
John and Lynn varied significantly in their skill levels for
performing all tasks.

Tasks were developed to ensure that neither

subject would reach ceiling performance prior to completion of the study.
The items selected for each developmental area will be described and
differences between tasks for the two subjects will be specified.

Language/Word Imitation
This task included six sounds and six words for John (ba, e,
p, t, k, i, mama, go, off, music, push, eat) and twelve words for Lynn
(down, push, eat, cut, off, car, drink, turn, music, open, baby, penny ).
The child and the teacher or the child and the peer model sat opposite
each other.
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Motor
This task included ten simple gross motor skills for John
(touch knees, shake head, touch ears, turn around, stomp foot, clap
hands,touch floor, touch eyes, hands on head, touch nose).

A fine motor

writing task was developed for Lynn which included eight drawing behaviors
(vertical line, horizontal line, cross, square, triangle, waves, stick
figure, house).

John and the teacher or peer model sat across from

each other without a table.

Lynn sat next to the teacher or peer model

at a small table.

Self-Help
This task included eight basic dressing skills for John (put on
socks, take off socks, put on pants, take off pants, put on pullover, take
off pullover, put on button shirt, take off button shirt). John and the
teacher or peer model sat next to each other on the floor.

A two-step

command task with eight items was developed for Lynn which included identi
fying objects of clothing and following basic directions (clap hands, give
socks; turn around, touch toes; get the pants, jump up and down; stomp
foot, get button shirt; get sweater, sit down; touch pillow, touch chair).
Lynn and the teacher or peer model sat next to each other in small chairs.
The items were laid out throughout the room in random order.

Cognitive/Pre-academics
Both John and Lynn were deficit in basic color discrimination but
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because Lynn had superior mastery in most other developmental areas, her
color discrimination task was also more complex than John's.

John

was presented with the six colors described above two times each with one
distractor present for a total of 12 trials.

Lynn was presented with the

same six colors once with one distractor, once with three distractors and
once with five distractors for a total of 18 trials.

The order of

presentation for the colors and the distractors was randomized daily.

The

subjects and the teacher or peer model sat next to each other on the floor
for this task.

Dependent Measures
For all tasks, the dependent measures followed a similar, sequence of
approximate response (A), close approximation (A^), or correct response
(C).

For the word imitation tasks, however, the principle was the same

but the level was different, e.g. (for sounds): vocalization (V), approximate
vocalization (A), and correct response (C); (for words): vocalization (V),
vocalization of two syllables (Aj), and correct response (C). The followstwo-steps-commands-task also deviated slightly from this sequence by
adding an additional approximation category.

The specific definitions of

these behavior categories and accompanying examples are detailed in
Appendix 5.

Weighted Scores
The dependent measures described above varied enough from task to
task that it was necessary to devise a system for comparing rates of

V
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behavior across tasks.

All tasks were broken down into scoring

categories of approximations and correct behaviors.

In addition, the

subjects were expected to perform each task on command, to a command plus
a model, and to a command plus a physical prompt.

These three levels of

task presentation are assumed to vary in complexity with a simple command
being the most difficult performance request.

This complexity hierarchy

was also taken into account when developing the weighted score systfem.

Table

3 lists the weighted score values for all behavior categories for all tasks
in the study.

Some examples of how weighted scores were computed will

illustrate how the weighted score system works.
Example One (Language/Word Imitation): John was presented with both
sounds and words to imitate.

This combination of behaviors made this the

most difficult example of the weighted score system.

The scoring

categories for John included both sounds and words which are delineated
in Appendix 5.

Using the weighted scores delineated in Table 3, scoring of

a trial for one sound and one word will be described.
John says "m".

This is scored as (A) for the sound "i" and the point

value for this trial is 2.

Teacher says, "Say baby." John says "ba na".

This is scored as (A) for the word
trial is 6.

Teacher says "i",

baby and the point value for this

The total of the point values of the average of each trial

of sounds and words presented on a given day is plotted as one point
on the graph for word imitation.
Example Two (Motor):
in

Appendix 5.

Again scoring categories for John are delineated

Since this task was presented using the command-model-

TABLE 3
WEIGHTED SCORES
Language/Word Imitation
Sounds (John)

Words (John)

Words (Lynn)

C

3

C

C

A

2

V

1

-

S
7

A2

5
4

A

6

A

3

V.

6

V„

2

V

4

1

Motor (John and Lynn)
on command

on model

C

6

C

A„

5

A„

3
•

2
1

4
Self-Help

Two-Step Commands (Lynn)

Dressing (John)
on command

on model

C

-

8

C

-

A2

-

7

A2

-

6

A

5

A

A
A

-

x

-

j

-

on command

on model

4

C

-

6

C

3

3

A2

-

5

A,

2

2

A

-

4

1

Cognitive/ Preacademics (John and Lynn)

on command

on model

1
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prompt format, different weights were given to (A), (A2), and (C)
depending upon whether the subject was receiving a command or a command
plus a model (see Table 3).

Using these weighted scores, one trial of

the motor imitation task is scored as follows: Teacher says "Clap your
hands J1 John puts his hands out in front of him but doesn't clap. This
part of the trial is scored (A2) on command and given a point value
5.

of

During the next part of the trial the teacher says "Clap your hands" and

models the behavior; John claps his hands.

This part of the trial

is scored (C) on model and given a point value of 3.

The total points

received for this trial is 8 and this number is totalled with all
the other trial presentations for motor imitation for one day and is
plotted as one data point on the graph for motor imitation.

Procedures
Data Collection
All experimental sessions were held three mornings a week for
both subjects.
held daily.

During the last three weeks of the study, sessions were

For each experimental session, both subjects were run

through each of their four tasks. Observational data were collected
for all tasks during all sessions for both subjects.

The experimental

sessions lasted approximately 90 minutes for each subject, which included
four five-minute breaks, one between each task.

The observer usually

sat as close to the teacher, subject and peer model as possible without
interfering with or disrupting the experimental procedures.

4
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Two observers were trained at the beginning of the study.

One

observer was designated as the primary observer and collected the majority
of the data for this study.

The other observer was "on call" to collect

data if the primary observer was ill.
data for all reliability checks.

The second observer also collected

Both observers had reached 90% and

above reliability for all tasks before data collection for the study was
begun.

Reliability
Reliability checks were done for both subjects.

It was determined

at the outset of the study that a minimum of one reliability check per
month would be done for each subject and that these checks would be
determined on a random basis.

Since the data collection process took

four months, five reliability

checks were collected for John and four

reliability checks were collected for Lynn.

Reliability checks were

computed using the Percent Agreement Formula (Parsonson and Baer, 1978)
which follows:

no. of agreements
no. of agreements + no. of disagreements

X 100 = percent
agreement

Observations for reliability purposes were set up so that both observers
could sit as close to the subjects, peer models and teacher as possible
but as far apart from each other as possible.

Usually the observers sat
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at opposite ends of the training room, as far apart from each other
as possible, to insure that observations were recorded independently.

Design
A single subject multiple baseline ABAB design across behaviors
with two direct replications (See Figure 1) was used for this study (Baer,
Wolf, and Risley, 1968; Hersen and Barlow, 1976; Ragland, Kerr and Strain,
1978).

Task 1

Task 2

Task 3

a>
o
o
</)
<D
+J

Task 4

•H
Q)
s

sessions

Figure 1: Diagram of Design
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During the baseline (A) phase, all tasks were presented to each
subject using the teacher as the model.
collected during the baseline

A minimum of five data points were

phase for all four tasks for each subject.

After five data points had been collected, the task with the most stable
baseline (Hersen and Barlow,1976) was selected to

begin the intervention

phase (B). Baseline data continued to be collected for the other three
tasks for a minimum of an additional five data points. The same selection
process for intervention was repeated for all four tasks.

If a stable

baseline was not established for any of the tasks after five data points,
baseline was continued until such stability was established.
During the intervention phase (B), each of the four tasks was
presented to each subject using a normal peer selected from the school
as the model, instead of the teacher.

After the intervention had been

implemented on the fourth task for a minimum of ten data points, a
return to baseline (A) was implemented for all four tasks for five
data points,
(B)

At the end of five data points, a return to intervention

was implemented for all four tasks, for five additional data points.

Confoundine Variables
The setting conditions were kept as stable as possible through
out the study.

The same room was always used and since it was in the natural

school environment for both subjects, minimal changes occurred moving

the

children from their usual learning routine into the experimental situation.
The same teacher was used throughout the study and the primary data
collector remained the same throughout the study.
sessions were held

at

The.experimental

the same time each day and the teachers
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at the preschool attempted to hold constant the routine that occurred each
day prior

to the experiental sessions.

Lynn were minimized.

Interactions between John and

Since both subjects were members of the same

learning group at the preschool, they both interacted at various times
throughout their general school day.

Both children had minimal expressive

language and were unable to communicate any relevant information regarding
the study to each other.

General Procedures
During the intervention phases of the study, the teacher instructed
the peer model as to which behaviors he/she was to model for the subject.
During this phase all modeling for the subject was restricted to the peer
model, with occasional models being provided by the teacher to the peer
model. During all phases of the study, all approximations and correct
responses performed by the subjects were given labeled praise, social
praise or physical contact such as tickling, patting or hugging.

When

the peer models did a good job modeling for the subjects, they also were
given labeled praise, social praise or physical contact. Reinforcers for
both peer models and subjects were given immediately following their
desirable responses.

Ignoring was also used for both peer models and

subjects to decrease any inappropiate management behaviors (crying,
whining, non-compliance, etc.) that occurred during experimental sessions.
Reinforcement procedures were also utilized to maintain good management
behaviors.
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All four tasks for each subject were presented in random
order for each experimental task.

In addition all the items within each

task were presented in a different random order for each experimental session.
If John and Lynn presented behavior management difficulties, the general
procedure was to wait until their.-behavior was under control before
continuing with the task.

Interfering behavior difficulties occurred more

at the beginning of the study.

During this period the experimental sessions

often ran over an hour and a half.

As interfering behaviors were

extinguished and the rules for the experimental sessions were learned, the
duration of experimental sessions stabilized to approximately 45 minutes.

Instructions
All tasks followed a similar pattern of instructions. During
baseline, John and Lynn were commanded to perform the specific behaviors
for each of the four developmental tasks.

If they emitted an approximate,

response or did not respond after 15 seconds, then the teacher would model
and command them to perform the specific behavior.

If they emitted an

approximate response or did not respond to the model plus the command in
15 seconds, then the teacher would physically prompt them through the
response as well as command them to perform the specific behavior. This
command-model-physical-prompt sequence constituted one full trial for each
item for all tasks in the study.

This procedure varies for the word

imitation tasks since John and Lynn could not actually be physically
prompted through expressing sounds and words.
During intervention either

Karen or Julie were present to
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assist the teacher.

The teacher presented the instructions to Karen

or Julie first and then the same sequence of command-model-and-physicalprompt was followed with Karen and Julie replacing the teacher (See
Appendix 6 for some examples of these instructional procedures).
Initially all three components of one trial, i.e. command-modeland-physical-prompt were presented to both John and Lynn regardless of
whether they perfomed the behavior correctly on command, after a model
or after a prompt.

The teacher found that once John and Lynn performed

the behaviors correctly on command, they always performed the behaviors
correctly after the model or physical prompt was presented (10 data
points verifying this fact for both John and Lynn). For this reason,
once John and Lynn performed the behavior correctly on command, the
model and prompt components of the trial were eliminated to save time
and prevent boredom, and were scored as correct for that trial.

Social Validation
Social validation (Kazdin, 1978) provides a means of assessing
whether the effects of clinical treatment are clinically significant, i.e.
whether behavior changes demonstrated in treatment lead to qualitative
differences in how the subj ect is viewed by others. Kazdin recommended that
individuals who are likely to have contact with the subject enough to determine
whether change made during treatment was important should be identified.
For this study, clinical significance was evaluated for both peer models and
subjects by interviewing school personnel as well as family members of the
subjects and peer models.
for both subjects.

Interviews were conducted with the primary teachers

In addition, the director of the preschool and primary
4

teachers of the peer models were interviewed.

RESULTS
Reliability
Reliability was computed using the Percent Agreement method.
Reliability data for John and Lynn are presented in Table 4.
reliability for John and Lynn was .93 and .95 for Lynn.

Overall

Although reliability

was lower for language/word imitation for both John and Lynn, it was well
above suggested limits for good reliability (Kazdin, 1980).

Overview of Each Subject
The significance of nonstatistical analyses was determined using the
"standard patterns of change" measures outlined by Hersen and Barlow(1978).
Figures 2 and 3 represent all tasks by subject, John and Lynn
respectively.

For John (Figure 2), intervention was begun with the self-

help (dressing) task, then language/word imitation task, then the cognitive/
preacademics (color discrimination) task and finally the motor (gross motor
imitation) task.

For Lynn (Figure 3), intervention was begun with the

motor (fine motor imitation) task, then self-help (two-step commands)
task, then cognitive/preacademics

(color discrimination) task and finally

the language/word imitation task.

Sessions are graphed on the absicissa

and weighted scores are graphed on the ordinate.
Table 5 displays the percentage of correct responses obtained
by John and Lynn either on command or on model across all tasks except
word imitation, where the command-model-prompt hierarchy was not used.
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Table 4
Reliability by Developmental Area

Developmental Area
Language/Word Imitation
Motor Imitation
Self-Help
Cognitive/Preacademics

Overall
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John

Lynn

.89

.90

1.00

.97

.99

.99

1.00

1.00

.93

.95

average weighted scores
level
trend
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Figure 2: "Average weighted scores across developmental tasks for John
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Figure 3: Average weighted scores across developmental tasks for Lynn

Table 5: Percentage of Correct Responses on Command or on Model by Tasks

John
%
command

Self-help
(dressing)
Color
discrimination

%
model

B
%
~
command

2

%
model

command

34

model

command

model

50

26

66

83

67

82

9

12

2

53

Motor
(Writing)

0

10

15

56

25

55

25

75

Self-Help
(2-step
commands)

4

31

38

84

.62

98

90

100

Color
Discrim
ination

37

98

65

100

46

100

66

100

Motor
Imitation

32

42

25

100

80

88

Lynn
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John
John improved his performance on all four tasks during the
Intervention (B) phase (Figure 2). The highest increases in both level
and trend (Table 6) occurred in the dressing, color
gross motor tasks.

discrimination and

The word imitation task showed some improvement,

although less dramatic than the other tasks.

During the return to

baseline (A) and return to intervention (B) phases, the changes are less
dramatic.,

John's performance did decrease for dressing and gross motor

imitation during the^return to baseline (A) phase with recovery to
levels achieved in the intervention (B) phase when the return to
intervention (B)

phase was instituted.

performance on the color

There was some decrease in

discrimination task during the return to

baseline (A) phase, but behavior recovered after the third session in
this phase

and maintained in the return to intervention (B)_ phase.

Behavior during the word imitation task decreased in level during
the return to baseline (A) phase and decreased slightly in trend
during the return to intervention (B) phase.
As can be seen in Table 5, John's percentage of correct responses
to a command remained well under 50 percent for both the dressing task
and the motor imitation task throughout all phases of the study. For
the color discrimination task, however, his percentage of correct responses
was effected by the intervention and in the return to intervention
(B)phase

he was responding accurately on command well above 50% of

the time

(67%).

For all three tasks the percentage of correct responses
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Table 6
Trend and Level for John and Lynn
Trend
Develop
mental area

John

Lynn

John

Lynn

John

Lynn

John

Lynn

Lang./Word
Imitation

1.65

.56

.68

-.14

.15

-1.15

-1.60

.35

.85

2.30

2.72

.86

.80

.30

2.50

1.30

1.00

-.93

1.32

3.44

-1.70

-.90

-2.90

.60

-1.12

1.88

5.63

.76

5.30

1.20

-2.40

3.60

Motor
Self-Help
Cognitive/
Preacademic

B

A

A

B

Level
A

B

A

B

D.A.

John

Lynn

John

Lynn

John

Lynn

John

Lynn

L/WI

17.80

27.65

37.23

34.60

41.70

33.90

39.40

41.30

Mot

20.35

22.40

39.91

52.64

28.00

58.00

41.60

61.60

S.H.

9.00

40.80

36.03

72.10

40.60

88.80

48.40

94.60

CPre

12.87

92.67

40.63 123.07

71.20 102.00

77.40 126.80
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to a model continued to improve across phases, with the exception of
motor imitation, which slightly decreased as a result of the return to
baseline.

In two tasks, however, (color discrimination and motor

imitation) the percentage of correct responses to a model came close to
100% of the ceiling.

Lynn
Lynn improved her performance on all four tasks
intervention (B) phase (Figure 3).

during the

The most dramatic effects occurred

for the fine motor imitation, two-step commands and color discrimination
tasks.

The word imitation task showed some improvement, but it was less

dramatic than the other tasks.

During the return to baseline (A) and

return to intervention (B) phases, two-step commands, color discrimination
and word imitation were most affected.

Lynn's performance on color

discrimination greatly decreased in both level and trend (Table 6) during
the return to baseline (A) phase with strong recovery during the return to
intervention (B) phase.

Although the decreases for two-step commands

and word imitation are slight during the return to baseline (A) phase, the
recovery is good and Lynn reaches her highest performance on both of
these tasks during the return to intervention (B) phase.

Lynn's performance

on fine motor imitation maintained during the return to baseline (A)
phase and continued to improve and reached its highest level during
the return to intervention (B) phase.
As can be seen in Table 5, Lynn's percentage of correct responses
to a command improved for all three tasks.

For the following two-step

commands task, Lynn was performing the task correctly on command 90

44
percent of the time during the return to intervention phase. The
percentage of correct responses to a command decreased dramatically
during the return to baseline.(A) phase of the color discrimination
task and recovered once again during the return to intervention .CB) phase
The percentage of correct responses

to a model was dramatically affected

for all three tasks. By the last phase of the study, Lynn was performing
correctly to a model 100 percent of the time for both the follows two-step
commands task and the color discrimination task. Her percentage of correct
responses to a model for the writing task also well exceeded chance
during the return to intervention phase, reaching 75 percent.

Subjects by Task
Figures 4, 5, 6, and 7 represent the performance for both
subjects by each developmental area.

Word Imitation
As can be seen in Figure

4 and Table 6, John showed more

improvement during the intervention (B) phase of the word imitation
task.

Lynn's improvement was less dramatic during the intervention

(B) phase, however, she experienced more dramatic improvement during the
return to intervention (B) phase.

For both John and Lynn, performance

(both level and trend) decreased during the return to intervention
(B) phase.
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Figure 4: Language/Word Imitation atross sessions for John and Lynn
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Motor Imitation
As can be seen in Figure 5 and Table 6, John and Lynn showed
dramatic improvement in their performance on motor imitation during the
intervention (B) phase. Lynn's performance (change in level) is particularly
noteworthy.

John's motor imitation behavior decreased strongly during

the return to baseline (A) phase while Lynn's performance was relatively
unaffected.

For John, however, there was a strong recovery in his

performance during the return to intervention (B) phase.

Lynn's behavior

continued to improve during the return to intervention (B) phase with
an

increase in both level and trend.

Self-Help
As can be seen in Figure 6, and Table ft, John and Lynn showed
dramatic improvement in their performance on the self-help task during
the intervention (B) phase.

This improvement did not occur, however,

until after four sessions into the intervention (B) phase.

The performance

of both John and Lynn decreased during the return to baseline (A) phase
(negative change in trend). John's performance experienced an immediate
improvement during the return to intervention (B) phase. Lynn's behavior
continued to improve during the return to intervention (B) phase where
she attained ceiling performance for the task.

Cognitive/Preacademics
Figure 7 and Table 6 indicate that both Lynn and John showed
improvement in their performance on color discrimination during the
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intervention (B) phase. Lynn's performance indicated a dramatic change
in level. John's performance did not change immediately, but still
represented a dramatic change in both level and trend. Initially,
John's performance was affected by the return to baseline (A) phase
(dramatic decrease in level) but it recovered by the end of this
phase.

Lynn's performance was also dramatically affected by the return

to baseline (A) phase (dramatic decrease in level).

The performance

of both John and Lynn improved during the return to intervention (B)
phase

with John's performance level increasing and Lynn's performance

level and trend both increasing dramatically.

Social Validation
As described in the methods section, clinical significance
was assessed for both the peer models and subjects.

Teachers reported

significant observable improvement in the overall learning and behavior
performance for both John and Lynn.

John
John had not been given any language training prior to this
research intervention due to severe noncompliant behavior whenever such
training was introduced.

At the end of this research study, teachers

were eager to incorporate peer modeling methods into their ongoing
teaching programs

to continue the progress begun with this study.

spontaneously said hello

John

and good-bye to all of his teachers, his

parents, and some of his peers by the end of the study. This was particularly
important because it was highly reinforcing for his parents and caused

•
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their school involvement to increase.

In addition, teachers noted

that John was spontaneously imitating many behaviors he observed other
children performing throughout the day, a dramatic change from prior
to the study when John would not attend or participate in group activities.

Lynn
Lynn was also reported to show significant changes in her language
behavior.

While she continued to have consonant pronunciation difficulties

at the end of this study, her primary teachers reported that she was using
much more clear speech. A by-product of the increased speech was that Lynn
was spending much more time on the playground with the "normal" children,
whereas before the study, she spent most of her unstructured time in the
back room where the developmentally disabled children had activities.
Lynn's parents also reported that she was communicating more at home and
that she was helping more with chores and following requests.

Karen
Karen had few difficulties or areas where she needed practice when
she entered the study. Probably the most relevant teacher report of any
clinically significant changes in her school behavior were (1) she
cried much less at school and (2) she spent much more time playing
with all the developmentally disabled children at the preschool.
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Julie
Julie received the most positive reports of clinically significant
changes.

As reported in the methods section, Julie was very bright but

a severe management problem at school.' The director and most of the
preschool teachers reported complete amazement in the behavior changes
they observed with Julie.

Not ;only was she no longer a management problem,

but several teachers reported that she had become very pleasant and helpful
at school.

In addition, Julie and Lynn became close friends and Julie

developed a role of "looking out" for Lynn on the playground.

DISCUSSION
The present study examined the effectiveness of using nonhandicapped preschool peer models to teach developmental skills to
developmentally disabled preschool children.

The single-subject design

analyzed specific information which is important to future integrated
educational settings.

The results indicated peer models can teach

academic concepts to handicapped children.

In all developmental

areas the performance of the subjects improved. The nature
of the tasks and the performance achieved demonstrated that the benefits
achieved are of practical value. In addition,there were beneficial
effects for the peer models as well.

The entire process of structured

integration facilitated social interactions among the handicapped and
nonhandicapped children.
Just placing handicapped children with nonhandicapped children
does not ensure successful integration (Allen, Benning and Drummond,
1972; Devoney, Guralnick and Rubin, 1974; Feitelson, Weintraub and
Michaeli, 1972; Karnes, Teska and Hodgins, 1970).
the case in the present study.

This was certainly

Prior to this intervention, the seven

developmentally disabled children at the normal preschool spent most
of their time in a separate area at the back of the school. Some of
the nonhandicapped children wandered to this area from time to time
but rarely did the developmentally disabled children venture out with
the other children, except occasionally on the playground.
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By the end
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of the present study both the developmentally disabled

children and

the "normal" children circulated throughout the school more frequently.

Results of Adults vs. Peer Models
The findings of the present study are supported by earlier
studies (Clinton and Boyce, 1975; Ross, Ross and Downing, 1973; and
Yoder and Forehand, 1974) that also found that handicapped children
can learn effectively with adults as models.

The present study

demonstrates that although handicapped children did learn concepts
from adult

models, they tended to learn more quickly from normal

peer models.
From the data we see that once concepts are learned, adults are
useful in maintaining some skills. Lynn, however, had decreased performance
on several tasks when the peer model was withdrawn during the return to
baseline phase of the study. These equivocal results combined with the
practical problems associated with adult interventions (Strain, Cooke and
Apollini, 1976) provide strong support for the development of integrated
programs utilizing nonhandicapped peer models.
Why are peer models more effective in facilitating learning
in developmentally disabled children? In examining video tapes and
talking with the primary data collector, John and Lynn appeared to
attend more closely to their peer models than to the adult teacher. Both
appeared more interested and perhaps curious with the performance of
their normal peers.

These findings are supported by Barry and Overmann

(1977) who suggested that EMR children attended more closely to their
normal peers.
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Benefits of Peer Modeling
The present study indicated that not only did the developmentally
disabled children learn concepts from the normal peer models, but they
appeared to be less socially isolated as well. During snack time at
the preschool, the peer models typically arranged for Lynn and John to
sit next to them at the snack table, thereby decreasing their social
isolation. In addition, several other nonhandicapped children developed
an interest in the structured tasks and started asking if they could work
like Karen and Julie. Once again these findings are supported by Barry
and Overmann (1977).

Social play developed in the handicapped children

although it was not formally structured into the training package as
was the case in Guralnick's (1976) study.
Other benefits to the handicapped child included a reduction
in sterotypic behaviors. At the beginning of the present study, Lynn
had a difficult time with drooling, a behavior often 6een in retarded
children. Several times during the teaching sessions Julie commented
or asked the teacher why Lynn drooled. Finally one day Julie told Lynn
directly to stop drooling because it was "gross". Lynn did not drool
after that confrontation, at least not during the training sessions.
Snyder, Apollini and Cooke (1977) reached the same conclusions from
their study.
Further, the skills attained through this study are of real
practical

value for both children. For example, both children learned

skills which they are now able to perform independently. John can dress
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himself without the need for his mother's presence. Lynn can get out
and put away her own clothes at home. Both children can speak words
of greeting spontaneously. Lynn can use a pencil with reasonable coordination
and imitative skill, thereby providing her with a necessary prerequisite
academic skill that was not in her repertoire prior to this study.
John's ability to master basic motor imitative skills has equipped
him with the necessary reinforcement history to engage in social activites
with other children on the playground and to thereby imitate and play
appropiately with the normal children.

Benefits to Peer Models
Not only did the developmentally disabled children improve
in critical areas in the present study, but the peer models also made
striking gains from the present study.

The present study found social and

behavioral benefits for the peer models tfhich actually go beyond
academic benefits suggested earlier by Wagner (1974).

the

George, the shy

peer model for JJohn, became very talkative, offered to help John and others
at school, and generally appeared to enjoy his new role.

Although George

rarely functioned as a peer model, his teachers reported that his new social
behaviors generalized beyond the structured interventions.
Julie developed a sense of responsibility, a positive attitude
shift toward school, and she appeared much more motivated to cooperate with
teachers.

All of these findings are supported by Feldman's (1973) research.

As the social validation findings suggested, Julie was much more manageable
at

school and more eager to please teachers.

57
Why such dramatic changes in the peer models?

Both George and Lynn

appeared to greatly value their new pupil role (Gartner,Kohler and Riessman,
1971). George was no longer passive and socially immature. Julie found
a new friend in Lynn and also had a new and important pupil role as
the person responsible for and a protector to Lynn. All her energy
that previously channeled into mischievous behavior was rechanneled into
teaching

and interacting with Lynn beyond the structured interactions.
But what about the concerns of parents that their normal child

will imitate or learn retarded or disturbed behaviors as a consequence
of their interactions with their handicapped peers? The present study
found that all children were most likely to imitate the nonhandicapped
child (Peterson, Peterson and Scriven,1977). Early in the present study
Karen did imitate some of John's sterotypic behavior. Using careful
behavioral procedures described in the methods section, this imitative
repertoire was quickly extinguished.

Methodological Issues
Design Limitations
Both subjects selected for the present study had similar patterns
of skill deficits. This consideration was important in structuring the
direct replication design but it also had some drawbacks. Both subjects
were Down's Syndrome and retarded, although the initial intent of the
present study was to sample a wider range of the developmentally disabled
population. Two subjects, drawn from the same school environment and
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from the same population of developmental disabilities greatly limits
the generalizability of the present conclusions.

Whether similar develop

mental tasks could be taught to other developmentally disabled children
in other integrated environments is as yet unexplored.

However, both

children had several autistic-like behaviors in their repertoire which
may allow some generalizability of the findings to autistic children
(Egel, Richman, and Koegel, 1981).

Confounding Variables
One area of possible confounding in the present study

concerns

response consequences to the model (adult vs. peer). During the baseline
phases, the adult model was not reinforced for correctly modeled behaviors,
whereas peer models were. This makes it less clear as to which components
of the peer modeling package make it effective. However, the package
of peer model plus positive response consequences most nearly simulates
procedures in the natural environment.

Teaching Methods
Coleman

(1974), Rauer, Cooke and Apollini (1978), and Stokes

and Baer (1976) found stronger effects than the present study
normal peer models to facilitate imitative verbal behavior.

when using
The effects

in the present study may, in fact, be as dramatic but may appear less so
when compared to other imitative behaviors such as motor imitation.
Another possible explanation for the weaker results in the present study
may be due to the types of reinforcers used to shape verbal behavior.
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For example, Coleman (1974) used food and blinking lights as consequences
for correct responding, while the present study used social reinforcers
only.

Another explanation may be that verbal behavior is more difficult

to model than other motor behaviors.

In addition, other techniques for

language training might be more effective when paired with peer models.
For example, Kreimeyer (1980) used sign and verbal models to teach word
imitation to an autistic child.

Further, she selected words that depicted

action and used the action (running the subject if the word was run) as
the response consequence for correct sign or verbal behavior. Rauer,
Cooke and Apollini (1978) used the objects as well as social praise as
reinforcers for correct responses.

The intent during the present study,

however, was to examine the effects of modeling in as pure a form as
possible.
Egel, Richman and Koegel (1981) found rapid achievement of
discrimination learning when peer models were used.

The present study

found rapid achievement for some tasks (motor imitation, dressing, twostep commands and color discrimination) although this

varied by subject.

However, their procedures as well as their subject population were
fairly different.

Peer Model Selection
Finally, peer model selection needs to be examined as a
methodological issue.

Would same-sexed peer models for both subjects

have produced stronger modeling effects for John as suggested by Bandura
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et al. (1971), Maccoby and Wilson (1957), Rosenkrans (1969),,and Wolf
(1973)? Would stronger observed consequences (Bandura 1971; Geshuri,
1972) such as receiving food reinforcers have made more of a difference?
Does a positively associated reinforcement history affect the power of
the peer model as Gewirtz and Stingle (1968) suggested?

These combined

aspects of modeling effects may produce a more powerful modeling effect.

Directions for Future Research
Some future implications raised by the above discussion include
the following. The present study did not attempt to look at the effects
of structured intervention over time.

Future studies would do well to

build in a follow-up procedure to determine if the behavior changes
observed maintain over time for both the subjects and the peer models.
Continued research utilizing single subject methodology will
assist in accruing specific knowledge of the essential components of
a peer modeling paradigm. Systematic replications (Hersen and Barlow,
1976), however,

would allow for more generalizability. Closer

examination of teaching strategies coupled with utilizing peer models
should help to develop good general teaching techniques for
integrated classrooms, particularly for language/word imitation tasks.
Finally, the recommendations reviewed earlier regarding considerations
for peer model selection appeared to be useful in the present study.
Peer models who had deficits themselves, academically or behaviorally
(Fleming, 1969) did serve as effective peer models.

Both primary peer

models were described by teachers and staff as having the potential
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for establishing a close and warm relationship with another child
(Wagner, 1974).

These factors should be very carefully considered in

matching peer models with handicapped children in the integrated
classroom.
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CONCLUSION
The present study has demonstrated the power and effectiveness
in using normal peer models to facilitate learning (skill acquisition)
with developmentally disabled preschool children. Further, the nature
of the benefits achieved and the performance attained have meaningful
practical value.

This study provided further evidence that careful

structuring of the mainstreamed environment can have benefits for all
children.

There are also more subtle implications to be drawn from the

present study.

It is important to recognize the ability to obtain

effective results with children who are under three years of age.

The

importance of integrating developmentally disabled children as early
as possible into carefully structured, mainstreamed environments cannot
be overemphasized.

Such a process can minimize the differences between

children and maximize skill acquisition and related school performance.
It can also shape social attitudes so that when handicapped and nonhandicapped children reach the public schools, mainstreaming
easier and appear more natural for all concerned.

will be

Further, early

integration should equip the developmentally disabled individual with
the necessary processes (e.g. selective imitation of context appropiate
behavior) that will enable :him/her to adapt to novel situations.
present investigation

The

found that there are positive benefits for both

developmentally disabled children and their normal peers when they
interact in carefully structured, mainstreamed environments, and the
data urge the continuation of efforts to creatively design and evaluate
such placements in a serious and comprehensive manner.

APPENDIX 1
List of Words
Language Pretest Items
Sounds
a>e,i, o, u, 8, ba, p, t, k, i, m
Words
apple
baby

cat
.cookie

get

off

shoe

go

open

sock

ball

cup

hat

pegs

throw

bed

cut

head

penny

tongs

bike

dog

in

phone

train

block

down

juice

play

tree

book

drink

mama

push

truck

boy

eat

milk

ride

turn

bubbles

egg

music

roll

up

car

eye

nose

shirt

want
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APPENDIX 2
List of Motor Skills
Motor Imitation Pretest Items

Gross Motor

Fine Motor/Writing

arms overhead

draw vertical line

bend knees

draw horizontal line

clap hands

draw cross

jump

draw circle

kick ball

draw square

pat table

draw triangle

shake head

draw rectangle

stamp foot

draw waves

touch ears

draw diamond

touch eyes

draw house

touch floor

draw stick person

touch knees
touch mouth
touch nose
touch tummy
turn around
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APPENDIX 3
List of Dressing Skills and Two-Step Commands
Self-Help Pretest Items

Dressing

Two-Step Commands

buckle shoes

clap hands - give socks

button shirt

turn around - touch toes

put on button shirt

get pants - jump up and down

put on pants

stamp foot - get button shirt

put on pullover shirt

get shoes - touch floor

put on shoes

go around chair - get pullover shirt

put on socks

get socks - bend knees

snap/hook pants

get jacket - kick the ball

snap/hook shirt

shake head - put on shoes

take off button shirt
take off pullover
take off pants
take off shoes
take off socks
tie shoes
unbutton shirt
zipper pants
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APPENDIX 4
Color Discrimination with One,Three and Five Distractors
Cognitive/Preacademics Pretest Items

One Distractor

Three Distractors

red-black

blue-black-red-green

orange-blue

black-yellow-orange-blue

green-yellow

green-black-orange-red

green-blue

yellow-blue-green-orange

red-orange

blue-black-red-yellow

black-orange

red-orange-yellow-blue

Five Distractors
black-orange-green-blue-ye11ow-red
orange-yellow-green-blue-red-black
yellow-black-blue-green-orange-red
black-green-orange-red-blue-yellow
orange-yellow-black-green-red-blue
green-orange-blue-black-yellow-red
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APPENDIX 5
Dependent Measures for All Tasks
WORD IMITATION
The behaviors measured during this task included the following categories:
Sounds:
1.

V- Vocalization: any sound the child might make in response to the
teacher*s command.
Example: teacher says, "Baj,"child says "mm".

2.

A - Approximate Vocalization:

imitation of any phonetic component

of the teachers's model.
Example: teacher says, "i", child says "ni".
3.

C - Correct Response:

A vocalization that is very similar to the

spoken model.

Words
4.

V - Vocalization: same as above.
Example: teacher says, "Say, baby", child says "mm".

5.

V,, - Vocalization of two syllables.
Example: teacher says, "Say, baby", child says "ne na".

6.

A - One correct syllable.
Example: teacher says "Say, baby", child says "ba na".

7.

A„ - Approximate vocalization of two syllables.
Example: teacher, says "Say baby", child says "Na ne" or "ba ba".

8.

C - Correct response: same as above.

The word must be said as

a single unit and contain all phonemic components in the
correct order.
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Appendix 5— Continued
MOTOR IMITATION
Three behaviors were measured for both the gross motor task and the
fine motor writing task.
1.

A - Approximate Response: any behavior the child emits in response
to a command or model other than just sitting and looking at the
teacher.
Example 1 (gross motor): teacher says, "Clap your hands", child
kicks his chair.
Example 2 (writing): teacher says "Draw a man", child scribbles on
the paper.

2.

A.- Close approximation: a behavior the child emits that is closely
related to the teacher's command or model but is not a correct response.
Example 1: teacher says "Clap your hands", child picks both hands
up and puts them in the air.
Example 2: teacher says "Draw a man", child draws a head and a
straight line down from the head, making a body. Other variations
that include basic components of the man would also be considered
close approximations.

3.

C - Correct response: any response that is very close to the desired
behavior.

SELF-HELP.
Dressing
The behaviors measured during this task included the following:
1.

A -

Approximate response: any behavior related to dressing that

Appendix 5
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-- Continued

the child emits in response to a command or model other than just
sitting

and looking at the teacher or the clothing.

Example: teacher says "Put on the shirt", child reaches toward
the shirt, touches the shirt, or picks up the shirt,etc.
2.

- Close approximation: a behavior that the child emits that is
closely related to the teacher's command or model

but is not

a correct response.
Example: teacher says "Put on the shirt", child picks up the shirt
and puts it on his head, puts his head through the shirt, or gets
his head and one arm through the shirt. Any responses in this range
would be considered close approximations.
3.

C - Correct response: any response that is very close to the desired
behavior.
Example: teacher says "Put on the shirt", child puts both arms
through, puts his head through, but doesn't quite pull the shirt
all the way down.

Following Two-Step Commands
1.

A - One part approximate response: any behavior related to either part
of the two-step command that the child emits in response to a command
or a model other than just sitting and looking at the teacher.
Example: teacher says, "Clap your hands, then give me the socks",
child either picks her hands up or walks over towards the socks, or
possibly touches the socks. Any single response in this range,
approximating either part of the two-step command would constitute
a one part approximate response.

Appendix 5 — Continued
2.

At - One part correct response; any response that is very close
to the desired behavior for one part of the two-step command. No
response is required for the other part of the two-step command.
Example: teacher says, "Clap your hands, then give me the socks",
child claps his hands and does nothing else or gives the teacher
the socks and does nothing else.

3.

A^ - Two parts approximate response; any behavior related to both
parts of the two-step

command that the child emits in response

to a command or a model other than just sitting and looking at
the teacher.
Example: teacher says "Clap your hands, then give me the socks", child
. picks up her hands and walks over towards the socks, or possibly
touches the socks. Any response in this range approximating both parts
of the two-step command would constitute a two parts approximate
response.
4.

C - Two parts correct response: any response that is very close to
the desired behaviors for both parts of the two-step command.

COLOR DISCRIMINATION
The behaviors measured include the following categories:
1.

A - Approximate response: any behavior related to the color blocks
that the child emits in response to a command or model other than
just sitting and looking at the teacher.
Example: teacher says, "Give me red", child touches both blocks
or gives both blocks to the teacher.

Appendix 5 -- Continued
2.

A„ - Close approximation: a behavior the child emits that is
closely related to the teacher's command or model but is not
a correct response.
Example: teacher says, "Give me red", child touches the red block
or picks up the red block and throws it.

3.

C - Correct response: any response the child emits that is very
close to the desired behavior.
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APPENDIX 6
Examples of Instructional Procedures
BASELINE PHASE
Example 1:

The teacher says "Put on the shirt". If John emits an

approximate response or- does not respond after 15 seconds, then the teacher
will model and command John to "Put on the shirt". If John emits
an approximate response or does not respond after 15 seconds,then the
teacher will physically prompt John through the response as well as
command him to "Put on the shirt".
Example 2: The teacher presents one word or sound to John at a time with
the following instructions: "Say baby". If John emits a verbal approx
imation or does not respond after 15 seconds, the teacher will instruct:
"Say ba" and wait 15 seconds then "Say be". If John emits a verbal
approximation or does not respond after 15 seconds, the teacher will once
again give the instruction, "Say baby".

INTERVENTION PHASE
Example 1: The teacher tells John to "Put on the shirt". If John emits
an approximate response or does not respond after 15 seconds, the teacher
will instruct Karen to "put on the shirt" and Karen models the correct
response.

Karen is instructed when the teacher is sure John is watching.

If John emits an appropriate response or does not respond after 15 seconds,
then the teacher will- physically prompt John through the response as
well as command him to "Put on the shirt."

Example 2: The teacher presents the instructions to Karen first to
"Say baby". After the teacher command, Karen will model the appropriate
correct response when John is looking at her mouth. If after 15 seconds
John emits an approximation or does not respond, the teacher will then
present the word to Karen broken up: "Say ba"

and Karen will

model the correct response when John is looking at her mouth.

Then

after 15 seconds, the teacher will instruct Karen to "Say be". Karen
will model the correct response when John is looking at her mouth. If
John emits an approximation to either component or does not respond
after 15 seconds, the teacher will once again instruct Karen to "Say
baby". Once again Karen will model the correct response when John is
looking at her mouth.
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