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Twenty years of research (1976-1996) investigating the inclusion of students with dis-
abilities have consistently supported the finding that simply placing these students in gen-
eral education classrooms without instructional supports for academic and social learning
generally does not result in measurable academic and social benefits (Goodlad & Lovitt,
1993; Heller, Holtzman, & Messick, 1982; Stainback & Stainback, 1996; Ysseldyke, Al-
gozzine, & Thurlow, 1992). For children with disabilities to be successful in inclusive set-
tings, researchers have proposed that the development of academic skills and social compe-
tence, particularly with peers, become a major focus of school-based programs (Greenwood,
Terry, Delquadri, Elliott, & Arreaga-Mayer, 1995). An inclusionary model of education
must incorporate an analysis of effective teaching procedures and practices—what has to be
done during instruction to produce optimal growth in students’ learning. Classroom inter-
ventions must be available to teach appropriate academic and social behaviors and interac-
tions among normally achieving students and students with disabilities.

In recent years the knowledge base and research studies supporting peer-mediated ap-
proaches to instruction have increased substantially. A rich knowledge base supports peer-
mediated instruction and interventions (PMII) to facilitate learning in heterogeneous groups
of students with varying abilities, interests, and backgrounds. Numerous research studies
have demonstrated that effective instructional processes—engaged time, time management,
success rate, academic learning time, monitoring, structuring, and questioning—can be in-
corporated into PMII with important benefits (Greenwood, Carta, & Kamps, 1990). Further,
the results of studies have consistently been positive and indicate peers can be trained,
through specific PMII instructional procedures, to follow directions that lead to increased
student outcomes.

Because PMII has major implications for the instruction of children with disabilities in-
tegrated in general education classrooms, we discuss PMII from two major perspectives:

1. We review the components of PMII that enlist sources of peer influence in support
of instructional goals.! We define PMII as a viable instructional alternative in which

Empirical studies in this review were located through many sources. A computer-assisted search of the ERIC
and PSYCLIT databases was conducted for the years 1970-1995. Reference lists from articles also were examined
for additional studies and relevant journals. Based on the importance of identifying effective peer-mediated in-
struction and interventions for students with disabilities, the following criteria for determining the inclusion or ex-
clusion of empirical studies were established: participants between ages 5 and 19 years who were described as
learning disabled (LD), educable mentally retarded (EMR), behaviorally disordered (BD), autistic, and severely dis-
abled; data-based experimental or quasi-experimental evaluation of specific peer-mediated interventions; and quan-
titative measurement of academic (e.g., percent correct, accuracy, fluency) and social variables (e.g., disruptive-
ness, social skill, social interaction, social acceptance).
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peers are used as instructional agents or helpers in or-
chestrating students’ learning. Greenwood, Terry,
Delquadri, Elliott, and Arreaga-Mayer (1995) stated
that PMII is an increasingly sophisticated instruc-
tional technology consisting of “a set of practices and
strategies that may be used to create the instructional
processes known to be necessary to optimizing stu-
dents’ performance on standardized achievement
tests” (p. 23). These strategies range from incidental
peer help, supervision, and support for direct instruc-
tion in a subject matter (Greenwood, Carta, & Hall,
1988; Kalfus, 1984). In PMII, the teacher’s role
changes from delivering instruction to establishing
monitoring and improving peer-teaching activities.

2. We describe instructional systems that incorporate
PMII components with other elements of effective
instruction and discuss recent findings supporting
their effectiveness.

3. We discuss implications for research and practice.

When studies have compared peer-mediated versus conven-
tional teacher-mediated procedures (Greenwood, Delquadri, &
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Hall, 1989; Fantuzzo, Davis, & Ginsburg, 1995), results have
demonstrated the relative effectiveness of PMII on instruc-
tional processes and student achievement. As illustrated in
Table 1, PMII can offer a number of advantages, compared to
conventional teacher-mediated instruction, in facilitating and
creating processes known to result in academic outcomes. At
the most basic level, the advantage of peer-mediated methods
is the creation of more favorable pupil-teacher ratios so the
goals of individualization, response supervision, error correc-
tion, and reinforcement are more likely to be achieved.

Compared to traditional forms of teacher-mediated instruc-
tion, research has confirmed that PMII increases time on aca-
demic tasks with behaviors such as writing spelling words,
solving mathematical equations, oral reading, and task com-
pletion reliably produced by peer-tutoring programs. Another
advantage is that PMII provides more opportunities to respond,
in which students with and without disabilities can use teacher-
student discussions, worksheets, workbooks or other written
tasks, computer tasks, or structured projects, and peer interac-
tions as contexts for using academic and social knowledge. In
addition to increased opportunities to respond, PMII employs
procedures that lead to (a) frequent error identification, (b) the
practicing of correct responses, (c) immediate feedback and
correction to increase rates of learning, and (d) help and en-
couragement from peers (Greenwood, Carta, Walker, Arreaga-
Mayer, & Dinwiddie, Carta, & Kamps, 1990).

Other advantages of PMII include tapping the positive side of
peer-group influence and providing powerful contexts for stu-
dents to work together in cooperative and competitive learning
situations to achieve common goals such as completing work
tasks and earning points. Finally, when peer-mediated proce-
dures are employed, students are able to motivate their peers to
contribute their best performance to completing tasks and ensur-
ing success (Greenwood, Terry, Delquadri, et al., 1995).

COMPONENTS OF PMII

Studies of peer influences and peer relations among children
can be categorized as (a) naturalistic-observation studies,
(b) manipulations of peer situations, the classroom context, and
environment, and (c) peers as behavior-change agents (Field,
1984). In research conducted with young children with and
without disabilities in general and special education class-
rooms, peer-related behaviors modeled by the typical students
are accompanied by increases in the frequency of those behav-
iors by the students with disabilities. In studying various
preschool classroom environments and the nature of peer and
teacher interactions, researchers have found that (a) peer inter-
actions are more frequent in classrooms featuring lower
teacher-child ratios, (b) fewer teacher directives and free-play-



TABLE 1
Active PMIl Components

Component

What They Do and How They Work

1. Peer modeling

Peer initiation training

Peer monitoring

Peer networking

Peer tutoring

Group-oriented contingencies

ROIEE ORI

Exemplars and imitation of appropriate, competent
behavior

Opportunities to respond

Evaluation/feedback on responding

Peer support extended across time and settings

One-on-one instruction

An individual’s rewards are based in whole or in part
on the successful performance of self and others

oriented curricula contribute to more frequent peer interactions,
and (c) less complex toys and equipment that are larger and
less portable seem to facilitate peer interactions. Effective
strategies that utilize peers as behavior-change agents are mod-
eling or peer imitations, social reinforcement, and tutoring.

Researchers and practitioners have recognized the effective-
ness of peer influences in improving classroom and academic
performance. These influences, also referred to as components
of PMII, consist of (a) peer modeling, (b) peer initiation train-
ing, (c) peer monitoring, (d) peer networking, (e) peer tutoring,
and (f) group-oriented contingencies (see Table 2). These com-
ponents are based on principles derived from applied behavior
analysis (Greenwood & Hops, 1981), mastery learning (Keller,
1968), social learning theory (Bandura, 1968; Wagner, 1990),
and process-products studies of effective instruction (Brophy,
1979). They are active ingredients of PMII and support specific
teaching practices that create classroom processes that, in turn,
lead to accelerated gains in students’ performance on measures
of achievement or social competence in general and special ed-
ucation classrooms. These components as shown by past re-
search powerfully affect whether learning has or has not
occurred.

Peer Modeling

Peer modeling encompasses a variety of instructional tech-
niques that rely on the physical arrangement of an environment
to include a child demonstrating appropriate behavior for a less
skilled child to imitate (Strain, 1981). For example, in peer-
proximity or peer-pairing interventions, a socially competent,
untrained peer is paired with a child who is less competent to
increase the opportunity for direct interaction (Odom & Strain,
1984). This approach has been investigated with withdrawn
preschoolers (Furman, Rahe, & Hartup, 1979), students with
autism (McHale, 1983), students with behavioral disorders
(BD) (Mathur & Rutherford, 1991), and students with educa-

ble mental retardation (EMR) (Rucker & Vincenzo, 1970),
with some success in increasing social interactions. Overall,
however, improvements in the social behavior of the less com-
petent child are not demonstrated, or the maintenance of posi-
tive results are not addressed or reported (Devoney, Guralnick,
& Rubin, 1974; Guralnick, 1976; Odom & Strain, 1984;
Rucker & Vincenzo, 1970; Strain & Odom, 1986).

Another peer modeling intervention is to have socially with-
drawn or isolated children watch a film in which peer models
demonstrate appropriate social behavior. Filmed interventions
generally have been effective at increasing social interactions,
particularly when an adult is commenting on the appropriate
behavior being modeled in the film (O’Conner, 1972). Other
researchers have added to the film a “coping” character who is
talking about his or her own social situations as they are occur-
ring. Results of these studies suggest that having a peer model
narrate the various social scenarios in first-person is more ef-
fective at improving social behavior and increasing social in-
teractions than having a third-person, child narrate the film
(Jakibchuck & Smeriglio, 1976). Filmed peer-modeling inter-
ventions may not be as useful for students with severe disabil-
ities such as autism, who may not attend effectively to the
salient social behavior the model in the film is trying to portray
(Strain, 1981).

More recently and more typically, peer-modeling interven-
tions are conducted “live” and are used in combination with
other strategies (e.g., social skills training) (Elliott & Gresham,
1993; Hollin & Trower, 1988). For example, young children
with mental retardation (MR) increased their appropriate social
behavior after watching a typical peer modeling play behavior
and being prompted and reinforced for imitating the behavior
(Apolloni, Cooke, & Cooke, 1977). Positive results, including
increased social skills and decreased inappropriate behavior, also
have been reported for preschoolers with developmental delays
who watched peer models demonstrate appropriate social be-
havior along with exposure to role-playing, direct instruction,
and adult reinforcement (Matson, Fee, Coe, & Smith, 1991).
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TABLE 2
Advantages and Disadvantages of Peer- and Teacher-Mediated Instructional Approaches
Mediator
Teacher Factor Teacher Peer
Advantages

Pupil/teacher ratio High Low

Engaged time Variable High

Opportunities to respond Low High

Opportunities for error correction Low High
Immediacy of error correction Delayed Immediate
Opportunities for help and correction Few Many
Opportunities for both competitive and Few Many

cooperative learning experiences

Motivation Teacher support Peer plus teacher support
Disadvantages

Peer training requirements Few Many

Quality control requirements Few Many

Content coverage Good Variable

Peer selection Not required Required

Curriculum adaptations Few Many

Costs High Low

Ethical concerns Few Increased

Source: “Teacher-mediated Versus Peer-Mediated Instruction: A Review of Educational Advantages and Disadvantages,” by C. R. Greenwood, J. J. Carta, &
D. Kamps, in H. C. Foot, M. J. Morgan, & R. H. Shute (Eds.), Children Helping Children (pp. 177-205) (New York: John Wiley & Sons Ltd, 1990).

Peer modeling is an important component in many peer-
mediated strategies, including peer-initiation training, peer
tutoring, and cooperative learning, regardless of whether mod-
eling is or is not reported as a specific strategy in the interven-
tion. One premise of many peer-mediated interventions is that
having a peer available to model appropriate behaviors to a less
skilled child increases the likelihood of observational learning
because of perceived similarity with the peer model (Kornhaber
& Schroeder, 1975). Despite the potential effectiveness of peer
modeling as a teaching strategy, simply placing students to-
gether without incorporating other intervention procedures most
likely will not result in significant changes in the less skilled
child’s behavior (Guralnick, 1976; Odom & Strain, 1986;
Vaughn & Lancelotta, 1990). This point is especially important
to remember when considering the success of integrating a stu-
dent with disabilities into a general education classroom, where
instructional strategies for both academic and social behaviors
are necessary to facilitate successful inclusion (Cullinan,
Sabornie, & Crossland, 1992; Siperstein, 1992).

Peer Initiation Training

One of the most well researched and frequently used peer-
mediated strategies to improve social behavior for children
with disabilities is peer-initiation training (Strain & Odom,
1986). Typically, peer initiation training requires a teacher to
train peers how to evoke and maintain desired social and com-
municative behaviors from a target child (Antia, 1994;
McEvoy, Odom, & McConnell, 1992; Odom & Strain, 1984).
Some common behaviors that peers are taught to use to facili-
tate social behavior and interactions are (a) establishing eye
contact, (b) suggesting play activities, (c) initiating conversa-
tion, (d) offering or asking for help, (e) describing ongoing so-
cial interactions, (f) expanding the content of the target stu-
dent’s speech, and (g) demonstrating affection (Goldstein &
Wickstrom, 1986; Odom, Strain, Karger, & Smith, 1986;
Storey, Smith, & Strain, 1993).

Peer-initiation training has successfully been used to in-
crease the appropriate social behavior and interactions of
preschoolers who were withdrawn (Day, Powell, & Dy-Lin,
1982; Fantuzzo et al., 1988; Hecimovic, Fox, Shores, & Strain,
1985), preschoolers with autism (Odom, Hoyson, Jamieson, &



Strain, 1985; Odom & Strain, 1986; Shafer, Egel, & Neef,
1984), and with school-aged children with autism (Brady et al.,
1984; Handlan & Bloom, 1993; Strain, Kerr, & Ragland,
1979). For example, typical preschool peers were trained by
teachers using role-play, prompting, and reinforcement to initi-
ate social activities during freeplay with their peers who were
withdrawn (Day et al., 1982). The results of these studies indi-
cated an increase in typical peer social initiations and social in-
teractions, including an increase in positive initiations by target
students to trained typical peers (Strain, Shores, & Timm,
1977). Similar positive social outcomes have been reported for
peer initiation training with students with autism (Strain et al.,
19798

Some evidence of generalization has been reported for social
initiations by typical peers to nontarget children in the class-
room and for social interactions in nontrained settings (Strain,
Shores, & Timm, 1977). Peer initiation training with children
who have more severe disabilities has been less successful in
generalizing and maintaining social outcomes (Odom et al.,
1985; Shafer et al., 1984). As with many social interventions,
the generalization of social behaviors and interactions achieved
with peer initiation training to other nontrained settings may not
be obtained readily without additional programmed intervention
(Mathur & Rutherford, 1991; McEvoy et al., 1992). In general,
peer initiation training has been effective in facilitating social
initiations and responses between children with disabilities and
their typical peers, with less evidence reported for the mainte-
nance and generalization of social outcomes.

Although peer initiation training is considered a peer-medi-
ated instructional strategy, the level of teacher involvement can
be intensive and necessary for success of the intervention (An-
tia, 1994; McEvoy et al., 1992). Peers may be trained in ses-
sions separate from the planned curriculum (Day et al., 1982),
teachers may be present during the initial social play situation
to prompt and reinforce typical peers for displaying trained be-
haviors (Handlan & Bloom, 1993), or teachers may prompt and
reinforce typical peers during the entire interaction (Goldstein
& Ferrell, 1987). Shafer et al. (1984) reported a successful re-
duction in the level of teacher involvement needed to facilitate
interactions between preschoolers with autism and their typical
peers by including the students with autism in the training.

Despite some evidence that teacher involvement can be re-
duced, the level of teacher intervention necessary to ensure
successful social outcomes still must be determined. In conclu-
sion, although more research must be conducted to determine
ways to increase maintenance and generalization of social out-
comes and to decrease teacher involvement, peer initiation
training may be considered a generally effective peer-mediated
strategy for increasing the social behaviors and interactions of
children with and without disabilities.

Peer Monitoring

One of the most important goals for special education and
early childhood education is to teach children with and without
disabilities how to cope with their environment, perform a
wide variety of self-care tasks, and participate in social and
preacademic activities (Sainato, 1990; Goetz, Ayala, Hatfield,
Marshall, & Etzel, 1983). Completing these goals and tasks is
problematic for children with disabilities. They may not have
opportunities to practice (a) coping independently with the en-
vironment, (b) performing tasks without assistance from the
teacher, and (c) performing activities without an enormous
amount of teacher attention. In addition, individualized in-
struction may not allow children with disabilities to function
independent of teacher monitoring and management.

One promising solution to teaching children with disabilities
to function independently during the transition between class-
room activities is peer-mediated intervention, the strategy by
which children’s behavior can be altered (Sainato, 1990). In an
earlier study, Sainato, Strain, Lefebvre, & Rapp (1987) used a
peer-monitoring system in which socially competent pre-
schoolers acted as buddies for their peers who had autism. Pre-
schoolers assisted their friends to make different transitions
around the classroom. Prior to implementing the buddy sys-
tem, the teacher modeled the desired behavior. Following the
training session, the typical children were able to help their
buddies make quicker transitions with less disruptive behavior
across three different transition activities (circle to table, snack
to bathroom, circle to language). Teachers considered the peer-
monitoring strategy easy to implement because the buddy sys-
tem promoted more social exchanges.

A series of earlier studies conducted by Carden-Smith and
Fowler (1984) and Fowler (1986) showed that peer monitoring
procedures (e.g., token systems) decreased disruptive behav-
iors during transition activities. Kindergarten children were as-
signed as team captains and distributed points for appropriate
behavior to team members and to themselves on report cards
depicting pictures of transition activities. Through role-playing
activities, peers were trained to make point awards, prompt ap-
propriate behavior, and provide corrective feedback based
upon the children’s behavior during transition time. Children
were reinforced by participating in daily outdoor activities.
Following the peer monitoring procedure, a self-monitoring
procedure was implemented. Peer monitors were able to suc-
cessfully initiate the token system without training by an adult
to reduce disruptive behavior on the part of monitored peers. In
addition, peers appointed as monitors continued that role
throughout the day. Results also indicated that both the peer-
monitored and the self-monitored interventions reduced inap-
propriate behaviors during transition time.
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In one final study, Kohler, Schwartz, Cross, and Fowler
(1989) implemented a peer-mediated strategy in a fifth-grade
classroom during an independent work math period. Three stu-
dents, identified as low-achieving, were selected as peer mon-
itors for three students who engaged in high rates of off-task
behavior such as looking around, and making paper airplanes
during math class. The monitor training sessions consisted of
rehearsing the roles of the monitor and point earner, and com-
pleting checklists that assessed on-task behavior, accuracy,
neatness, and work completion. Peer monitors also were taught
how to give verbal feedback to their partner about the quality
of their work. The results indicated that (a) the peer-mediated
intervention increased the appropriate study behaviors of the
fifth-grade students during math class; and (b) the peer moni-
tors and point earners produced comparable changes in their
own appropriate behavior.

The major advantage of using peers as monitors was that the
disciplinary and supervisory responsibilities of teachers were
minimized. The benefits for children were twofold: (a) children
who were peer monitors were placed in leadership roles; and
(b) their participation in activities provided them opportunities
to learn to make discriminations between appropriate and in-
appropriate behavior during transition times of the classroom.

Applicability to Students with Mild Disabilities

Researchers have demonstrated the efficacy of self-manage-
ment and peer monitoring procedures with elementary-aged
students with behavior problems (Nelson, Smith, & Colvin,
1995), students with mild disabilities (McCurdy & Shapiro,
1992; Rhode, Morgan, & Young, 1983), and junior high school
aged students with mild disabilities (Smith, Young, West,
Morgan, & Rhode, 1988). More recently, research has been
conducted to determine the efficacy of self-management/self-
monitoring procedures with high school-aged students with
mild disabilities (Hogan & Prater, 1993; Smith, Nelson, Young
& West, 1992).

For example, a study conducted by Smith et al. (1992) com-
pared teachers and peers as facilitators in the self-evalua-
tion/management process and maintenance of behavioral gains
in eight high school adolescents with learning disabilities (LD)
during English classes. Eight typical peers enrolled in general
education English classes served as peer facilitators. The crite-
ria for selecting students with LD in general and special educa-
tion classrooms included teacher reports of (a) off-task behav-
iors relative to peers during independent seatwork (e.g., failing
to use academic materials appropriately, out of seat without
permission, inattention to assigned tasks, talking to other stu-
dents, swearing, and/or making inappropriate noises), and
(b) inconsistent completion of assignments (e.g., independent
seatwork, reading and answering chapter questions, dictionary

work and grammar worksheets) relative to typical peers. A
multiple baseline across experimental settings design was used
to determine the effects of the self-management procedures on
target behaviors and the generality of treatment effects across
settings.

In summary, self-management procedures (self-recording,
self-evaluation, self-reinforcement, self-instruction, and goal
setting) with students with mild disabilities improved their aca-
demic and social behaviors in both general and special educa-
tion classrooms. According to Nelson et al. (1995), researchers
have incorporated several strategies to maximize the potential
effectiveness of self-management procedures. Some of these
are: (a) teaching students self-observation, self-recording, and
self-evaluation procedures; (b) requiring students to make
Jjudgments about their behavior relative to an adult; (c) estab-
lishing contingencies for desirable behaviors; and (d) with-
drawing procedures when students are controlling their own
behavior reliably. In addition, peer-mediated self-management
procedures are well suited for facilitating academic and behav-
ior improvements across ages and disability groups and the
generalization of these behaviors from special education to
general education classrooms.

Peer Network Strategies

The literature is replete with interventions (e.g., peer-medi-
ated) designed to increase the social competence and language
development of students with autism. Inclusionary programs for
students with autism have focused on interventions that increase
their social-communicative behaviors and language develop-
ment (Kamps, Barbetta, Leonard, Dugan, & Delquadri, 1992;
McEvoy & Odom, 1987; Ostrosky & Kaiser, 1995; Strain &
Odom, 1986). In utilizing peer-mediated strategies, peers are in-
structional resources in which an adult trains a typical peer to in-
teract effectively with students with autism. Following the train-
ing, student dyads are arranged for social activities and trained
peers are instructed to prompt and encourage social responses
from students with autism, as well as model and reinforce ap-
propriate social behaviors (Farmer & Cairns, 1991; Goldstein,
Kaczmarek, Pennington, & Shafer, 1992; Haring & Breen,
1992; Horner, Meyer, & Fredericks, 1987; Sasso, Garrison-Har-
rell, & Rogers, 1994). Procedural components include removing
the adult from the intervention and using peers to engage in on-
going, age-appropriate interactions in natural social contexts.

Peer networks related to peer initiation interventions are de-
fined as groups of individuals who demonstrate an interest in
understanding the individual with disabilities and having an
impact on that person’s life (Chadsey-Rusch, 1986). The pri-
mary goal of peer network intervention is to promote a positive
social environment for students with autism by creating a sup-
port system of friends and socially competent peers.



A limited number of studies have been published in support
of peer networks. In studying the efficacy of peer networks
with students with disabilities, Haring and Breen (1992) intro-
duced a peer network within a peer clique during lunchtime ac-
tivities. The criteria for selecting peers were that (a) both
groups of students have classes together and know each other
informally; and (b) that they share common interests, hobbies,
and on-campus jobs. In the initial phase of the study, typical
students were recruited to form four or five peer networks and
discuss ways to include students with disabilities in the social
activities within the school environment. Network peers out-
lined their schedules, chose specific times to interact socially
with students with autism and other disabilities in school, and
participated in out-of-school social events. Network peers were
successfully taught strategies that mediate, reinforce, and
maintain positive social interactions and responses. The fre-
quency and quality of the social interactions were increased
positively between the network peers and students with autism
and disabilities.

More recently, Garrison-Harrell (1996) studied the social
competence and social language of three elementary-aged chil-
dren with autism. Appropriate social communication skills
were taught via an augmentative communication system, and
peer networks were formed during school-based activities that
included language arts, reading, computer skills, lunch, and re-
cess. Network peers were taught to interact socially during
structured and unstructured activities and to use a variety of vi-
sual prompting systems (e.g., augmentative communication
system, topic cards, and language strips) to increase the social-
communicative behaviors of students with autism.

Peer network activities included training in the student’s
augmentative communication system and social interaction
skills instruction (e.g., initiation of conversations, response to
conversations, saying something nice, sharing, giving instruc-
tions, sharing ideas, and maintaining conversations). Positive
findings were found suggesting that peer-mediated procedures
and peer network strategies (a) facilitate communicative strate-
gies and social and communication skills of students with aut-
ism, and (b) enhance and encourage friendships between stu-
dents with autism and their typical peers.

Peer Tutoring Approaches

Peer tutoring, according to Foot, Shute, Morgan, and Bar-
ron (1990), represents an “unusual kind of social relationship
in which children of relatively equal standing are given for-
mal roles (by adults) in which their status is differentiated,
possibly artificially or arbitrarily, for the purposes of promot-
ing academic achievement and social competence” (p. 65). In
the research-to-practice literature, peer tutoring represents a

class of practices and strategies that employ peers as one-on-
one teachers to provide individualized instruction, practice,
repetition, and clarification of concepts (Greenwood et al.,
1995; Jenkins & Jenkins, 1988; Topping, 1988; Wagner,
1990). Peer tutoring, as compared to conventional teacher-
mediated instruction, increases (a) opportunities to respond,
(b) academic engagement, and (c) relevant academic behav-
iors that are related to specific academic tasks (Greenwood &
Delquadri, 1995; Greenwood, Dinwiddie, Terry, et al., 1984).

The benefits of students in the roles of tutor and tutee op-
erate at the cognitive, affective, evaluative, and behavioral
levels (Foot et al., 1990; Gartner, Kohler, & Riessman, 1971).
At the cognitive level, tutors gain a deeper understanding of
the material learned by having to teach it, and learning how
to learn strategies may generalize to learning contexts other
than the immediate learning task. At the affective level, tu-
toring may increase a sense of responsibility and concern for
others. At an evaluative level, tutoring may enhance self-es-
teem and self-confidence. Last, at the behavioral level, tutor-
ing may promote prosocial behaviors in students.

Peer Tutor Training Requirements

Peer tutoring strategies vary in the amount of training the in-
teractors require. Peer tutoring strategies that require the tutor
to employ a specific set of instructional behaviors have been
reported to be more effective than those that only create pairs
and then leave the tutoring procedures entirely to the tutor’s
discretion (Miller, Barbetta, & Heron, 1994; Niedermeyer,
1970). Using structured interactions between tutors and tutees
increases training requirements.

In general and special education classrooms, tutors typically
are trained in the instructional practices they are to provide.
Deterline (1970) enumerated the following 10 goals for tutor
training, which are prescriptive of the teaching strategies that
children with and without disabilities are expected to learn:
(a) putting the tutee at ease; (b) clarifying the prescribed task;
(c) showing the tutee how to verify his or her answer; (d) di-
recting the tutee to read each problem aloud; (e) having the tu-
tee respond overtly before the tutor provides feedback; (f) hav-
ing the tutee verify each response; (g) avoiding any form of
punishment; (h) providing verbal praise when appropriate;
(i) providing a tangible reward when appropriate; and (j) eval-
uating elements of mastery.

Training also may focus on materials to be used and what
records of the tutee’s performance are to be maintained. Tutor
training for students without disabilities who participate as tu-
tors for students with disabilities may include other kinds of in-
formation such as (a) an orientation describing cognitive, mo-
tivational, and behavioral characteristics of students with
disabilities and how these characteristics may affect tutoring
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interactions, and (b) opportunities to observe students with dis-
abilities before initiating a tutoring program observations
(Whorton, Locke, Delquadri, & Hall, 1989).

Classroom Applications with Heterogeneous Student
Populations

Numerous research studies and reviews pertaining to peer
tutoring and students with disabilities (ADHD, EMR, LD, BD,
moderate-severe disabilities, and autism) in general and special
education classrooms may be found in the literature (Agran,
Fodor-Davis, Moore, & Martella, 1992; Balenzano, Agte,
McLaughlin, & Howard, 1993; Beirne-Smith, 1991; Bell,
Young, Blair, & Nelson, 1990; Block, Oberweiser, & Bain,
1995; Byrd, 1990; Campbell, Brady, & Linehan, 1991; Cole,
Vandercook, & Rynders, 1988; Cooke, Heron, Heward, &
Test, 1982; Delquardri, Greenwood, Stretton, & Hall, 1983;
DuPaul & Henningson, 1993; Fenrick & Petersen, 1984;
Franca, Kerr, Reitz, & Lambert, 1990; Gable, Arllen, & Hen-
drickson, 1994; Goodman, 1990; Gordon, Vaughn, &
Schumm, 1993; Greenwood, Delquadri, & Hall, 1984; Green-
wood, Terry, Utley, Montagna, & Walker, 1993; Haper, Mal-
lette, Maheady, Parkes, & Moore, 1993; Hogan & Prater,
1993, Kamps, Barbetta, Leonard, & Delquadri, 1994; Kamps,
Locke, Delquadri, & Hall, 1989; Locke & Fuchs, 1995; Ma-
heady, Harper, & Mallette, 1991; Maheady, Harper, & Sacca,
1988; Maheady, Sacca, & Harper, 1988; Mallette, Harper, Ma-
heady, & Dempsy, 1991; Marston, Deno, Kim, Diment, &
Rogers, 1995; Mathes & Fuchs, 1993, 1994; Mathes, Fuchs,
Fuchs, & Henley, 1994; Odom & Strain, 1984; Osguthorpe,
Eiserman, & Shisler, 1985; Osguthorpe & Scruggs, 1986;
Romer, Busse, Fewell, & Vadasy, 1985; Santarsiero & Rota-
tori, 1994; Scruggs & Richter, 1988; Sideridis, 1995; Sim-
mons, Fuchs, Fuchs, Hodge, & Mathes, 1994; Yasutake,
Bryan, & Dohrn, 1996; Young, 1981).

This collective body of research supports the following con-
clusions: (a) peer tutoring is academically and socially benefi-
cial for tutees and tutors alike; (b) benefits for tutors and tutees
occur frequently and at consistently high rates; (c) students
with disabilities can function effectively as tutors for other stu-
dents; (d) the effects of peer tutoring interventions are aligned
closely with the subject matter and reveal significant improve-
ments in academic subjects; (e) social benefits are restricted to
attitudes toward school, the academic content taught, and so-
cial interactions between tutors and tutees; and (f) the out-
comes of peer tutoring strategies are related to the research de-
sign, experimental-control group comparisons, and pre-post
treatment only group designs.

Peer tutoring strategies have been used effectively with stu-
dents from ethnic, international, and multicultural/bilingual
backgrounds (e.g., African-American and Hispanic-American

groups) (Greenwood, Carta, Walker, Arreaga-Mayer, & Din-
widdie, 1988; Greenwood, Delquadri, & Hall, 1989; Harper,
Mallette, & Moore, 1991; King-Sears & Bradley, 1995; Ma-
heady, Mallette, & Harper, 1991). Peer tutoring has occurred
with multicultural/bilingual students of all languages, ages,
achievement levels, socioeconomic levels, as well as diverse
subject matter. Peer tutoring strategies with this population
have been designed to meet a wide variety of purposes, includ-
ing: (a) teaching basic skills in the primary and/or secondary
languages, and (b) instructing students in foreign languages to
allow for individualization, differential pacing through the cur-
riculum, and to engage in supplementary drill and practice.
Because of the interactional context of tutoring, according to
Greenwood et al., 1988, it is viewed as “particularly appropriate
because second language acquisition naturally occurs in the con-
text of talking to peers” (p. 6). The implementation of peer tutor-
ing strategies results in many instructional and socioaffective
benefits including the findings that (a) mastery learning in pre-
specified skill sequences is increased through practice and error
correction opportunities; (b) communication skills are strength-
ened; (c) cross-cultural understanding occurs between tutors and
tutees; and (d) positive relationships are established between sec-
ond-language learners and fluent monolingual peers.

Cross-Age Tutoring

Cross-age tutoring is an innovative peer teaching program in
which the tutors are students approximately two or more years
older or younger than the students receiving the tutoring. The
assumptions underlying this approach are that older students
can benefit from tutoring experiences and they can effectively
teach skills requiring individualized instruction (Gerber &
Kauffman, 1981; Schrader & Valus, 1990; Topping, 1988).
Research has demonstrated that older students with a range of
disabilities have successfully tutored students with learning
problems (Barbetta, Miller, Peters, Heron, & Cochran, 1991;
Polirstok & Greer, 1986; Sindelar, 1982), students with LD
(Kane & Alley, 1980; Lazerson, Foster, Brown, & Hummel,
1988), students with EMR (Csapo, 1976; Maher, 1984); stu-
dents with severe disabilities (Vacc & Cannon, 1991), main-
streamed students with disabilities (Folio & Norman, 1981),
and students with BD (Franca, 1983; Lane, Pollack, & Sher,
1972; Maher, 1982, 1984; Osguthorpe & Scruggs, 1986;
Scruggs & Osguthorpe, 1986).

In cross-age tutoring situations, according to Foot, Shute,
Morgan, and Barron (1990), social relationships differ qualita-
tively and quantitatively from same-age interactions in that
cross-age interactions enhance and expand the social skills for
each individual. For instance, caretaking roles are more ob-
servable in interactions with younger children, whereas depen-
dency and modeling are more observable in interactions with



older children. Further, in tutoring younger students, older stu-
dents can make appropriate accommodations in how they use
language to teach skills (e.g., using simpler words and shorter
sentences) and put more effort into teaching group problem-
solving tasks to compensate for differences between them-
selves and other children.

Cross-age tutors may be selected from older children within
the same school (Miller, Barbetta, & Heron, 1994), nearby
high schools (Barbetta et al., 1991), and universities and col-
leges (Miller, Miller, Armentrout, & Flannagan, 1995). Imple-
menting cross-age tutoring programs requires careful schedul-
ing between teachers and students involved in the program.
Teachers must arrange and establish suitable tutoring sched-
ules and routines. Older tutors may be scheduled to work with
younger students when their class is doing individual work so
older students are not affected adversely by lost instructional
time.

The training of cross-age tutors may consist of tutors’ learn-
ing sign language, problem-solving skills, behavior manage-
ment techniques, classroom survival skills, and task analysis
procedures in addition to specific tutoring procedures, error
correction, and social and positive reinforcement. The amount
of time required to train cross-age tutors may range from
45 minutes (Barbetta et al., 1991) to 5 hours (Folio & Norman,
1981) to 30 hours (Vacc & Cannon, 1991) to 6 weeks (Haisley,
Tell, & Andrews, 1981).

The benefits of older students tutoring younger children are
numerous. For counselors and teachers, cross-aged tutoring
provides opportunities to (a) reduce behavior problems, (b) al-
low individualized instruction, (c) help motivate students,
(d) bridge the gap between teacher and student, and (e) build
academic skills. Advantages for older students working with
younger students with and without disabilities are that they can
(a) give encouragement for establishing good work habits,
(b) interpret to younger students the rewards they will have in
learning to work, (c) help meet younger students’ needs to be
successful, important, appreciated, and growing in skills, and
(d) help younger students to overcome their fears and gain self-
confidence.

Reverse-Role Tutoring

Another innovative and promising peer-mediated approach
is reverse-role tutoring, in which students with mild disabilities
tutor younger students with and without disabilities. Because
students with mild disabilities have proven to be effective tu-
tors for younger students with disabilities, some researchers
have hypothesized that they may be equally successful with
younger students without disabilities (Maheady, Harper &
Mallette, 1991). In a series of studies of reverse-role tutoring,
Top and Osguthorpe (1987), Shisler, Osguthorpe, and Eiser-
man (1987), and Eiserman, Shisler, and Osguthorpe (1987)

studied the academic skills and self-concepts of older students
with mild disabilities (i.e., EMR, LD, and BD) who tutored
younger peers without disabilities. In one study, Top and
Osguthorpe (1987) used a nonequivalent control-group design
and showed that students with mild disabilities designated as
tutors and their tutees (i.e., typical peers) made significant
gains in reading achievement and that students with mild dis-
abilities improved significantly in their perceptions of their
academic competence. The subjects’ self-concepts, however,
showed no significant improvements.

Eiserman et al. (1987) reported the findings of a compre-
hensive review of 13 studies of reverse-role tutoring as fol-
lows: (a) students with EMR spent significantly more time
with their typical peers during freeplay, interacted more with
regular classroom peers, and increased their social interactions
with typical peers; (b) students with LD showed significant
gains in reading abilities, academic self-esteem, and attitudes
about school and social acceptance; (c) students with BD were
viewed more favorably by typical peers; and (d) students with
LD and BD interacted more with their typical peers, made sig-
nificant gains on criterion-referenced and standardized tests,
improved their word attack skills, and increased their social ac-
ceptance among their typical peers.

Maheady, Mallette, & Harper, (1991) outlined several ad-
vantages to assigning students with mild disabilities as tutors.
These authors pointed out that students with mild disabilities
(a) can function effectively as tutors and make substantial aca-
demic gains themselves; (b) may become instructional assets
and resources for general classroom teachers; and (c) may dis-
pel negative stereotypes about disabilities that have persisted
among general educators.

Group-Oriented Contingencies

In the natural classroom environment, peers are one of the
most powerful sources of behavior change agents in academic
and social settings (Gable & Arllen, & Hendrickson, 1994).
They also are unique sources of information because they have
opportunities to observe, interact, and informally assess aspects
of an individual’s behavior (e.g., peer relations, friends, and
sportsmanship) during parts of the school day that are unavail-
able to teachers and parents (Rusch, Rose, & Greenwood,
1988). Further, the use of peers as behavior change agents may
Serve as a cue or as an aversive stimulus to: (a) facilitate aca-
demic accomplishments, (b) reduce instances of deviant and
disruptive behavior, (c) increase work and study skills, (d) in-
crease production and efficiency, and (e) teach social-interac-
tion skills (Greenwood & Hops, 1981; Salend, Reeder, Katz, &
Russell, 1992; Salend, Reid-Jantzen, & Giek, 1992).
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Peer groups may consist of either typical/normally achiev-
ing students or students with disabilities in general and special
education classrooms and may be categorized in the following
ways: (a) peers are trained to be tutors or co-therapists in which
they are taught to distribute points or reinforcers, record data,
give instructions, and impose contingencies (Greenwood &
Hops, 1981; Greenwood, Sloane, & Baskin, 1974), or (b) peers
provide assistance through cooperative reinforcement contin-
gencies in which they manipulate contingency arrangements so
peers are given access to earned reinforcers and/or the rein-
forcement depends to some extent upon their behavior (Green-
wood, Hops, Walker, et al., 1979).

Over the past 15 years, a behavioral technology—consisting
of peer influence strategies and group-oriented contingen-
cies—has emerged, with peers trained as social change agents
in natural classroom settings. Peer influence strategies are
those that take advantage of the natural social prompting and
consequences that children in groups provide one another
when working for a common goal or reward (Greenwood,
Carta, & Hall, 1988). More specifically, peer influence in-
cludes social behaviors such as spontaneous prompts and
encouragement (Alexander, Corbett, & Smigel, 1976), and as-
sistance and spontaneous help to improve the performance of
specific group members (Switzer, Deal, & Bailey, 1977).
When tasks allow, students perform various task components
at which they are most skilled, leading to group products or
outcomes (e.g., tutoring) (Delquadri et al., 1983; Kohler &
Greenwood, 1990; Greenwood, Dinwiddie, Bailey, et al.,
1987; Polirstok & Greer, 1986).

As defined by Rusch et al. (1988, p. 255), group-oriented
contingencies refer to “reinforcement programs in which earn-
ing the reinforcer is contingent upon the whole class or sub-
groups of the class.” Examples of group-oriented procedures
include the use of (a) uniform and groupwide behavior re-
quirements (rules) for all students rather than individuals,
(b) consolidated recording measures (e.g., a total score earned
by the group) and standard contingencies to save teacher time
and effort, (c) standard, naturally available consequences for
groups rather than individually tailored reinforcers (Kohler &
Greenwood, 1990), and (d) cooperative reward structures (Sla-
vin, 1990). Utilizing group-oriented contingencies has several
advantages over traditional methods of managing classroom
behavior. Some of them are: (a) fostering group cohesiveness
and cooperation among members, particularly culturally di-
verse students, (b) teaching responsibility to the group and en-
listing support in solving classroom problems, (c) managing
behavior efficiently and effectively, and (d) providing peers
positive, practical, and appropriate methods for dealing with
peer-related problems (Kohler, Strain, Hoyson, et al., 1995;
Salend, 1994).

Early Childhood Research

One of the significant challenges facing early childhood ed-
ucation is the social integration of students with social and de-
velopmental delays. Research has addressed the social skills of
young children with disabilities and consistently found that
(a) these children are viewed by their typical peers to be less
socially competent, (b) they experience more rejection on so-
ciometric ratings than their typical peers, and (c) the sociomet-
ric rejections of these children often is represented in negative
social interaction patterns during children’s play activities. In
preschool settings, a critical component of intervention pro-
grams for students with disabilities is social skills instruction
involving the use of socially competent children to encourage
or facilitate the social behavior of their classmates who exhibit
delays (LeFebvre & Strain, 1989; Twardosz, Nordquist,
Simon, & Botkin, 1983).

In reviewing the benefits of group-oriented contingencies,
Kohler, Strain, Maretsky, and DeCesare (1990) and Kohler et al.
(1995) noted that typical students and students with disabilities
participating in these procedures exhibited corollary or untrained
supportive behaviors. In the first Kohler et al. (1990) study, these
authors examined the effects of individual and group-oriented re-
inforcement contingency procedures on the social and support-
ive interactions of two preschoolers with autism (ages 4 years
old) and seven normally developing children (ages 3—4 years
old) during dramatic play activities. Individual contingency pro-
cedures consisted of the teacher awarding Happy Faces to chil-
dren who exchanged play organizers, shared, and offered assis-
tance to other classmates. Group-oriented contingencies
procedures consisted of the teacher pointing to a chart and show-
ing a group of three elephants and stating, “Today is group day.
To get a prize, every square on the Happy Face chart must be
filled when the timer rings. That means that nobody gets a prize
unless you earn all of your own Happy Faces and both of your
friends earn all of the Happy Faces too.” If one or more individ-
uals did not meet this criterion, none of the children was permit-
ted to select a reward. The results of this study showed that
(a) individual and group-oriented contingencies both had equiv-
alent effects on targeting children’s social interaction with peers;
(b) socially competent preschoolers exhibited few supportive
prompts without direct training under group-oriented contin-
gency conditions; and (c) socially competent children demon-
strated high levels of supportive prompts after they had been
taught to use these statements.

In the second study, Kohler et al. (1995) examined the ef-
fects of a modified peer-mediated strategy in which an entire
class of preschoolers with disabilities and their typical peers re-
ceived training for a wide range of diverse social skills and
strategies. The participants were three preschoolers with
autism (4 years old) and six of their typical classmates
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(3-5 years old) who were in engaged in manipulative play ac-
tivities in groups of three (one target child and two socially
competent peers). The peer-mediated intervention imple-
mented was a programmed social skill training package devel-
oped by Odom, Kohler, and Strain (1987), in which all three
target children and their peers learned the following skills:
(a) play organizer suggestions, (b) share offers and requests,
and (c) assistance, offers, and requests. Similar group rein-
forcement contingency procedures in the Kohler et al. (1990)
study were implemented. In addition, classwide supportive
skills were taught, whereby the target children and peers
learned to remind one another to exchange, share, organize,
and assist.

The results indicated that a comprehensive intervention
package (a) increased the social interactions between the three
students with autism and their typical peers, (b) socially com-
petent preschoolers exchanged supportive prompts under
group contingency conditions after they received training for
these behaviors, and (c) supportive social interactions that con-
tained supportive prompts were longer and more reciprocal in
nature than those that did not.

Students with Mild Disabilities

Self-evaluation is one variation of group-oriented contin-
gencies that decreases inappropriate behavior for students with
BD (Rhodes, Morgan, & Young, 1983), for high school stu-
dents (Smith, Young, West, Morgan, & Rhodes, 1988), for stu-
dents with LD (McCurdy & Shapiro, 1992), for students with
serious emotional disturbance (Clark & McKenzie, 1989), and
for preschoolers with disabilities (Sainato, Strain, Lefebvre, &
Rapp, 1990). According to Hughes, Ruhl, and Misra (1989)
and Salend, Whittaker, and Reeder (1992), self-evaluation re-
quires “‘a student to compare his or her behavior to a set crite-
rion and make a judgment about the quality or acceptability of
the behavior” (p. 203).

In group contingency management systems, a group of stu-
dents or individual student behaviors to be changed are demon-
strated by the teacher and modeled by peers. Students are
aware of the target behaviors, are able to monitor their own
performance, and are aware that other students in their group
are observing their behavior. At the end of the class period, stu-
dents are given time to reflect on their own performance and
progress.

In one study, Salend et al. (1992) investigated a group eval-
uation system with two different groups of adolescent students
with LD and ED in reading and English classes. The target be-
haviors to be modified through the program were the students’
inappropriate verbalizations. The group-evaluation manage-
ment system included the following procedures: (a) a review,
explanation, and demonstration of the salient features of the

target behavior; (b) an opportunity for students to identify and
present examples and nonexamples of the target behavior;
(c) an explanation, demonstration, and role play of the group-
evaluation system; and (d) an assessment of the students’ un-
derstanding of the target behavior and the intervention.

The results indicated that each group of students worked
collaboratively to determine the class’s behavior through a
consensus method in which they discussed each member’s per-
spective. Some of the group members used self-recording pro-
cedures to count the number of inappropriate verbalizations. In
summary, the authors demonstrated that the group-evaluation
system is an effective peer-mediated strategy that can be em-
ployed efficiently in the classroom.

INSTRUCTIONAL SYSTEMS BUILT AROUND PMII
COMPONENTS

In the last five to 10 years, several instructional systems
have emerged with compelling and supporting research to
make classroom instruction more responsive to diverse learn-
ers. These include ClassWide Peer Tutoring (CWPT) and vari-
ations such as Peer-Assisted Learning Strategies (PALS),
Classwide Student Tutoring Teams (CSTT), and Reciprocal
Peer Tutoring (RPT). These systems have been used to im-
prove the effectiveness of pull-out instructional programs for
students at-risk in urban elementary schools (i.e., RPT) and to
improve the effectiveness of general classroom instruction in
which students with disabilities have been included (e.g.,
CWPT, PALS, and CSTT).

ClassWide Peer Tutoring (CWPT)

Developed in the 1980s, CWPT is an instructional design
that originated in the general education classroom as a means
of improving the spelling accuracy of students who were low-
achieving and categorized as LD. Because the teacher did not
want to teach students in different ability groups, she used
CWPT as a way to include all students in classroom spelling
instruction. As a result of its initial success, CWPT soon was
expanded to other content-area subjects such as reading, math-
ematics, and vocabulary (Delquadri et al., 1983).

To include all students in instruction, the design of CWPT
sought to take full advantage of PMII components, specifically
including one-on-one peer tutoring and group contingencies of
reinforcement (see Table 2). Other PMII components included
in CWPT were (a) modeling of correct responses as an error-
correction strategy and (b) peer initiations (task presentations
and response opportunities presented by the tutor, peer moni-
toring of performance, and checking and recording of points
earned by the tutor). Additional instructional components taken
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from research on effective instruction included (a) frequent op-
portunities to respond and practice, (b) reciprocal tutor-tutee
roles, (c) immediate error correction, (d) frequent testing,
(e) posting of performance, and (f) feedback on progress, mas-
tery and content coverage (Greenwood, Terry, Delquadri, El-
liott, & Arreaga-Mayer, 1995).

During CWPT sessions, all children are paired with a part-
ner and each person is assigned to one of two competing teams.
Tutor and tutee roles are reciprocal in that halfway through a
session, tutors become tutees and vice-versa. The teacher’s
roles during these sessions are to supervise and monitor stu-
dents’ responding. Teachers are concerned with the quality of
tutoring, and they award bonus points to tutors for using cor-
rect teaching behaviors. The teachers are concerned that the tu-
tees are working quickly and that they are spelling words aloud
as they write them.

Because of these components, CWPT is known be a system
that engages the active academic responding of children fo-
cused on a specific subject matter lesson. Students commonly
spend 60% to 80% of a session engaged in reading, writing,
and talking about the subject matter. At the elementary school
level, CWPT is designed to supplement traditional instruction
and to replace seatwork, lecture, and oral reading group activi-
ties. At the secondary level, CWPT is focused on practice, skill
building, and review of subject matter. Building and systems-
level procedures also are available for supporting the imple-
mentation of CWPT programs schoolwide.

CWPT reorganizes individual class members into tutor-tu-
tee pairs working together on two competing teams. Tutees
earn points for their team by responding to the tasks their tutors
present. Tutors earn points from the teacher according to their
implementation of the tutoring role. The teacher’s implemen-
tation is guided by a manual of procedures (Greenwood,
Delquadri, & Carta, 1988; in press). The core procedures
include:

* Review and introduction of new material to be learned

 Unit content materials to be tutored (e.g., reading pas-
sages, spelling word lists, or math fact lists)

* New partners each week

* Partner pairing strategies

* Reciprocal roles in each session

» Teams competing for the highest team point total

 Contingent individual tutee point earning

* Tutors providing immediate error correction

* Public posting of individual and team scores

e Social reward for the winning team

Added to these core procedures are subject matter specific
procedures that accommodate peer teaching. For example, when

applied to passage reading, tutees read brief passages from the
curriculum to their tutor. The tutor provides points for correctly
read sentences (2 points per sentence) and error correction
(1 point per accurate correction). Teachers assess the fluency of
the students’ reading using oral reading rate measures.

When applied to reading comprehension, the tutee responds
to who, what, when, where, and why questions provided by the
tutor concerning the passage. The tutor corrects these re-
sponses, awards points, and gives feedback.

When applied to spelling, the tutee writes and spells words
orally on a list. The tutor dictates the words to the tutee and
corrects his or her performance. Similar variations are applied
to vocabulary, mathematics, and silent reading, as well as seat-
work activities.

CWPT lends itself to both teacher-prepared and standard
commercial curriculum materials. CWPT enlists the rather ex-
tensive help and influence of the classroom peer group in the
teaching process. Rewards of individual students in CWPT de-
pend not just on their own performance but also on the collec-
tive performance of the individual’s partner and team. Chang-
ing tutor-tutee pairs weekly and changing roles within daily
sessions keep the children motivated. Each student also is pro-
vided with opportunities to learn teaching skills needed in the
teacher’s role.

At the end of the two tutoring sessions, students report their
point totals to the teacher, who records them on their team
chart. The totals are compared and both teams are applauded—
the winning team for winning and the losing team for an excel-
lent effort. Following this are transitional activities to the next
lesson to be taught.

Research on CWPT has shown that students at-risk and with
mild disabilities acquire literacy skills at a faster rate, retain
more of what they learn, and make greater advances in social
competence when using CWPT compared to conventional in-
structional methods. This research (Greenwood, Terry, Del-
quadri, et al., 1995) has addressed the issue of who benefits
from CWPT (e.g., LD, low-achieving/non-LD), how it can be
applied widely within local schools using an administrative/
adoption model), and the role of technology (communication,
training, and implementation quality information).

Perhaps the most dramatic findings have come from a 12-
year experimental, longitudinal study (Greenwood & Delqua-
dri, 1995). Results indicated that CWPT, compared to at-risk
and a non-risk groups that did not receive CWPT (a) increased
students’ engagement during instruction, grades 1 to 3 (Green-
wood, 1991a); (b) increased growth in student achievement at
grades 2, 3, 4, and 6 (Greenwood, 1991b; Greenwood et al.,
1989; Greenwood, Terry, et al., 1993); (c) reduced the number
of CWPT students needing special education services by 7th
grade (Greenwood, Terry, et al., 1993), and (d) reduced the
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number of CWPT students dropping out of school by 11th
grade (Greenwood & Delquadri, 1995).

CWPT also has successfully been used as an integration
strategy for a range of children with disabilities in addition to
high-risk and students with LD. For example, Kamps et al.
(1994) reported that CWPT improved the reading skills as well
as peer interactions of students with autism and general educa-
tion peers in an integrated setting. These students were a sub-
group of high-functioning students with autism. They were
children of normal intelligence but with serious deficits in so-
cial competence (e.g., rigid adherence to structure and sched-
ules, a general disinterest in others, especially peers, and perse-
veration on objects or topics, or both).

DuPaul & Henningson (1993) and Fiore and Becker (1994)
reported that CWPT was effective for students with ADHD in
general education classrooms and it has been recommended as
an effective strategy for this population of students. Harper et
al. (1993) demonstrated improvements in spelling for students
with mild disabilities including generalization of the words
learned during CWPT spelling instruction to writing tasks in
the absence of specific training. Sideridis (1995) reported im-
provements in students’ weekly spelling accuracy, time en-
gaged, and peer social interaction for students with MR when
using CWPT. Arreaga-Mayer (personal communication) cur-
rently completed work investigating the academic, language
learning, and social benefits of CWPT adapted for students
with limited English proficiency (LEP) and mild disabilities. In
one study, she reported that English language use and practice
were increased significantly when compared to traditional
teacher-mediated instruction for LEP students with disabilities.

Consumers frequently have reported CWPT to be accept-
able and useful.

This model [CWPT] has impacted over 500 students
and 65 teachers, both regular and special education
throughout the district. . . . It has resulted in students
making greater gains, both academically and socially,
compared to traditional pull-out models. Quality im-
plementation, finding the time to provide training, new
methods of assessment, and evaluating student
progress are pressing issues in our district addressed
by CWPT. We must refine, not reinvent our current
knowledge and practice. This project provides the
technology and the resources needed to make it hap-
pen. (comments of an inclusion coordinator)

We have used CWPT at every grade level with out-
standing results. We have full inclusion of our special
education population in regular education settings. . . .
We continue to struggle with collaborative decision
making, improvement in data management, and re-
finement of methods of assessment of student
progress. Teachers use CWPT for reading and spelling -
in both literature and content settings. I have ap-

plauded [Juniper Gardens’] focus on academically en-
gaged time and the pragmatic approaches suggested
for increasing that. The results indicated that those
strategies have merit. (comments of an elementary
school principal )

Peer-Assisted Learning Strategies (PALS)

Developed in the early 1990s, PALS was an effort to pro-
vide general education teachers an effective, feasible, and ac-
ceptable intervention for the entire class in which students with
LD were included. In a series of studies, Fuchs, Fuchs, and
Bishop (1992a, 1992b), Fuchs, Fuchs, Hamlett, Phillips, &
Bentz (1994), and Fuchs, Fuchs, Hamlett, Phillips, and Karns
(1995) observed that general education teachers made fewer
adaptations in their instruction to address the special needs of
students with LD. This was the case even after teachers had
been provided frequent information on the progress or lack of
progress of individual students. To address the need for general
educators to provide instruction across different types of learn-
ers, these authors recommended that general educators use cur-
riculum-based measurement (CBM) within the context of
classwide peer tutoring structures to differentiate instruction
for students with LD.

PALS is built around CWPT, but it includes a number of
different learning strategies and, in some cases, it is linked to
computerized CBM (Fuchs, Fuchs, Phillips, & Karns, 1994).
Thus, like CWPT, it joins PMII ingredients with the exception
of peer networking to specific instructional tasks and strategies.
PALS math, for example, provides teachers with group and in-
dividual reports on students’ learning of specific math skills us-
ing classwide CBM. This enables teachers to gear instruction
to the group as well as the needs of specific students. In the ab-
sence of CBM, teachers gear instruction to ability level groups
of students and limited information is available for other stu-
dents with diverse needs. PALS math instruction sessions last
40 minutes and may be implemented at least twice a week. The
computer program identifies pairs of students (one who knows
the skills and one who does not) to work together. This creates
13 to 15 unique pairings capable of working together all at the
same time on individually tailored learning tasks instead of a
single, whole-class, teacher-directed activity that may address
the instructional needs of only a few students. PALS math tu-
toring is reciprocal, like CWPT, with each student in the role
as a “player” and a “coach” during the session. The strongest
student is identified as a coach first in the session, and the
lower-performing student is identified as a player. Student
pairings are changed every two weeks.

PALS math consists of skill coaching followed by practice.
During coaching, the player solves a sheet of assigned prob-
lems. The coach guides the players responding by presenting a
series of questions read from a prompt card. The questions
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break down the problem into its component parts (e.g., “Look
at the sign, What kind of problem is it?”"). The coach corrects re-
sponses and awards points much like CWPT. Midway through
the sheet, they trade roles and continue. Practice follows after
15-20 minutes of coach. During practice, each student com-
pletes a problem sheet that contains easier problems combined
with the problem type just coached. After 10~15 minutes, stu-
dents exchange papers and correct the answers. The pair of stu-
dents with the highest point total wins applause and the oppor-
tunity to collect the PALS folder, ending the session.

PALS reading is designed to be implemented three times per
week during 35-minute sessions. Sessions are divided class-
wide activities that include: (a) partner reading, (b) paragraph
shrinking, (c) prediction relays for 10 minutes each, and (d) a
2-minute story retelling after partner reading. The remaining
few minutes are devoted to clean-up and transitional activities.
Like PALS math, partners are formed to include high-per-
forming and low-performing readers (heterogeneous pairs).
From a ranking of students on reading ability, the strongest
readers are assigned to tutor low-performing students.

Textbook materials are used during reading, and teachers
may individualize reading materials for each pair, with a spe-
cific emphasis on the needs of the weaker reader. Like CWPT,
both students read the assigned material. Both PALS and
CWPT are designed to work with existing reading materials
and approaches (e.g., phonics, whole language, or integrated
reading methods).

During Partner Reading/Story Retell, the strongest student
reads first (as a model) for 4 minutes; the lower-performing
student reads the same material for 4 minutes; and then the
lower-performing student sequences major events for 1-2 min-
utes. During Paragraph Shrinking, the higher-performing stu-
dent resumes reading new text and stops after each paragraph
to summarize the material for the next 4 minutes. The lower-
performing student continues with new material and summa-
rizes each paragraph. Prompt cards are used to direct readers to
answer comprehension questions (e.g., who, what, where,
when and why) in 10 or fewer words. During Prediction Relay,
students continue reading new textbook material with the
stronger student reading aloud for 5 minutes and stopping after
each page to summarize information and make a prediction
about what will happen next. The lower-performing student
follows same procedure over next 5 minutes. Students earn
points from the coaches for reading each sentence correctly, for
summarizing what they read, for making reasonable predic-
tions, and for working cooperatively with their partner.

As was the case for CWPT, research on the effectiveness of
PALS provides convincing support for its superiority compared
to conventional general education instruction in reading and
math. Results indicated that all students with and without LD

made measurably greater progress on test scores in the same
amount of time. Teachers and students both reported high levels
of satisfaction with PALS instruction (Mathes, Fuchs, Fuchs,
Henley, & Sanders, 1994). In addition, these authors reported
that students with LD were better liked, made friends, and were
better known by peers during PALS instruction than in conven-
tional teacher-led instruction. PALS reading and math also have
won approval by the Program Effectiveness Panel, National
Diffusion Network, and U.S. Department of Education.

Classwide Student Tutoring Teams (CSTT)

CSTT, a variation of CWPT, is designed for content-area
classroom instruction at the secondary level (Maheady, Harper,
Sacca, & Mallette, 1991). It has been used as a means of im-
proving students’ mastery of skills and concepts the teacher
has previously introduced. The mastery of basic subject matter
skills allows the teacher more time to focus on teaching higher-
order skills. Developed during the late 1980s (Maheady, Sacca,
& Harper, 1988), CSTT combined PMII ingredients (e.g.,
peer-teaching procedures of CWPT) with specific facets of the
Teams-Games-Tournaments (TGT) program developed by
Slavin and colleagues at John Hopkins University (DeVries &
Slavin, 1978; Harper, Mallette, Maheady, & Brennan, 1993;
Slavin, 1990).

As noted in the CSTT instructor’s manual, a major an-
tecedent requirement of CSTT is the development of study
guides for the student teams (Maheady, Harper, & Mallette,
1991). This involves identifying important units of instruction
that correspond to the subject matter to be taught during the
week. Each study guide consists of questions that elicit student
responses of practice, recall, and application and that reflect
content instructional goals. Short exams then are developed
and given as pre-post indicators of unit learning outcomes. It
also is recommended that CSTT be used in the context of clear
classroom behavior rules and that students be fully taught how
to work and fulfill the roles of a CSTT team member. This
peer-mediated intervention incorporates content-related dis-
cussions and review to support instruction in mathematics, so-
cial studies, science, and history.

The success of CSTT can be attributed to the use of study
guides as areview strategy for subject matter introduced previ-
ously. The peer teachers in each team use study guides to focus
student attention and eliminate the guesswork about what must
be learned (Harper, Maheady, & Mallette, 1994). Thus, in con-
trast to CWPT and PALS, CSTT uses (a) three to five hetero-
geneous learning teams consisting of at least one high-, one av-
erage-, and one low-performing student to increase the
probability and accuracy of peer teaching, help, and correction;
and (b) teacher-developed study guides that identify the most
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important or relevant ideas, concepts, principles, or facts con-
tained in each unit of instruction. The combination of these
components seems to make CSTT effective, as well as inter-
esting, to secondary-level teachers and older students.

In most academic environments, CSTT is relatively easy to
implement. CSTT should be used after the instructional mate-
rial has been presented and students have had the opportunity
to discuss the content. CSTT may be incorporated into a
teacher’s instructional program twice a week with 30 minutes
per session (Harper, Mallette, Maheady, & Brennan, 1993;
Harper, Maheady, & Mallette, 1994; Maheady, Harper, Mal-
lette, & Winstanley, 1991).

During a CSTT session, each team is given a folder contain-
ing a study guide for the week, paper and pencils, and a small
deck of cards. The cards are numbered in correspondence to
items in the study guide. Students rotate taking turns as the
teacher. The teacher draws a card from the deck of cards and
reads the corresponding item to the teams (e.g., “What does
empiricism mean?”). Each student writes his or her answer.
The peer teacher then checks each teammate’s response against
the answer guide, awarding 5 points if correct or supplying the
correct answer if in error. A student may receive 2 points if he
or she corrects the error and successfully writes the correct re-
sponse three times. When all answers have been corrected, the
study guide is passed to the next student to the left and the top
card is selected, thereby designating the next study question for
the group’s tutor to read. The team continues working. If time
remains after completing 30 items, they reshuffle the deck and
continue the activity to earn additional points.

Like CWPT and PALS, the teacher’s role in CSTT is one of
(a) monitoring team teaching and (b) awarding bonus points
for teaching steps, good manners, and constructive, supporting
comments between and among team members. The teacher
times the sessions, answers questions, collects team points, and
posts winning point totals on the board. The noncompetitive re-
ward system in CSTT ensures that (a) all teams that meet a
minimum standard are recognized by the teacher, (b) the most
improved team is recognized, and (c) the most outstanding
team members are recognized.

In a series of research studies, Maheady, Sacca, and Harper
(1988) demonstrated the effectiveness of CSTT compared to
teacher-mediated procedures. In one study, these authors com-
pared the effects of CSTT and teacher-led instruction on the
math performance of six classes of low-achieving ninth- and
tenth-grade pupils enrolled in a special district program for po-
tential dropouts. These mainstreamed classrooms contained
28 students with mild disabilities and 63 typical peers.

During CSTT instruction, the students’ weekly math quiz
scores increased by approximately 20 percentage points. The

academic gains of the students with mild disabilities closely
paralleled those of their typical peers. Students with and with-
out disabilities were able to identify important content material
and become better listeners. The students reported that they de-
veloped new friends and had more self-esteem.

Reciprocal Peer Tutoring (RPT)

Developed in the late 1980s, RPT has been used as a pull-
out program for serving low-achieving, high-risk students in
urban elementary schools. RPT has compiled an impressive
record of measurably superior results in the math achievement
of students who typically tested between the 20th and 50th per-
centiles. RTP also was designed to take advantage of PMII
components including peer teaching and the interdependence
of pairs of learners produced by group reward systems. In RTP,
as in CWPT, PALS, and CSTT, students serve as both teach-
ers and students during tutoring sessions, and they follow a
structured format of interacting with each other. Like PALS
math, in RPT an initial 20-minute session reciprocal coaching
period is followed by a 7-minute worksheet-testing session.
Peers select rewards and performance goals from a list pre-
pared by the teacher. Peers monitor and evaluate their own per-
formance (Fantuzzo, King, & Heller, 1992). Students are
paired randomly in same-age dyads.

The students’ responding in RPT is structured by four stan-
dard response opportunities for each problem (Try 1, Try 2,
Help, and Try 3) (Fantuzzo, Davis, & Ginsburg, 1995). The
peer teacher presents the student a problem to solve using a
flashcard with the answer on the back. The student computes
the problem in writing on a structured worksheet similar to that
used in CWPT math/spelling. If the first try is correct, the
teacher praises the student and presents the next problem. If in-
correct, the peer teacher provides structured help (as described
on the answer side of the flashcard) and coaching. The student
then attempts the problem at Try 2. If still wrong, the teacher
aide is called to coach the student in the correct-solution model,
followed by a final effort by the student to solve it (i.e., Help).
The student is provided an additional opportunity to solve the
problem independently in Try 3. Following 10 minutes of
RPT, the pair switches roles and continues for another 10 min-
utes. Last, as an assessment of learning, 20 minutes of RPT is
followed by a 16-problem quiz covering the material taught.
Following this session, the individual accomplishments of each
student are combined and compared to the student’s predeter-
mined goal. If the student exceeds that goal, he or she scores a
“win” for the day. After five “wins,” the pair is permitted to ob-
tain the previously selected reward.

Early controlled evaluations of RPT have demonstrated sig-
nificant academic gains in achievement, better social interac-
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tions, and less disruptive behavior (Pigott, Fantuzzo, & Clem-
ent, 1986). Subsequent replications and applications also indi-
cated significantly improved math achievement with RPT stu-
dents for low-income minority and non-minority groups in
urban schools (Fantuzzo, Polite, & Grayson, 1990). In an inves-
tigation of the component procedures of RPT, Fantuzzo, King,
& Heller (1992) reported that students did best when the RPT
program combined structured peer tutoring with the group
reward components. The structured peer tutoring component
provided tutors training in the use of a script defining their in-
structional interactions with each other. The group reward com-
ponent provided students rewards contingent on the combined
average performance of each partner pair rather than their indi-
vidual performance. Students significantly increased their aca-
demic gains compared to students in structure only, group re-
ward only, and no structure and no reward comparison groups.

These findings confirmed the importance of using an ex-
plicit, well designed peer teaching procedure (script) and not
relying on the tutor’s own unique method of teaching (Fuchs,
1996; Fuchs, Fuchs, Bentz, Phillips, & Hamlett, 1994). And,
by creating interdependence through the group reward system,
it has been shown to make an important contribution to the
overall effects of RPT in terms of increasing the concern, help,
and support of the partner’s progress during tutoring.

Recent studies have combined RPT at school with parent in-
volvement at home. Heller and Fantuzzo (1993) and Fantuzzo,
Davis, and Ginsburg (1995) reported that superior mathemat-
ics results on CBMs and standardized achievement tests were
obtained by a group of African-American 4th- and 5th-grade
students receiving both components compared to either one or
a no-treatment control. Student receiving RPT rated them-
selves as more socially confident with peers than did students
in the control group. Students and teachers in the RPT condi-
tions rated their experiences highly.

IMPLICATIONS AND CONCLUSIONS

PMII components, when applied to the design of general ed-
ucation instruction, provide a major assist in terms of better
managing group and individual student teaching and learning.
For example, high teacher-pupil ratio has remained a major
roadblock to individualization of general education instruction
and its effectiveness for students with diverse needs. Peer tu-
toring formats and peer initiation training offer efficient alter-
natives for providing one-on-one instruction/intervention for
specific time periods or for individualization.

The workload involved in managing general education in-
struction also has been a problem, hindering its effectiveness.
Peer monitoring provides an efficient and effective method of
correcting and providing feedback to students and of managing

the paperwork involved in general education instruction. The
extra time and planning needed to devote to developing chil-
dren’s social skills traditionally has been a problem in making
general education more effective. Peer modeling, peer tutoring,
and group-oriented contingencies are powerful strategies for
supporting social skills instruction that do not need extra time
or work during regular instructional times, and that have aca-
demic as well as social benefits. The difficulty in individualiz-
ing and adapting instruction to all students’ needs has been a
barrier to instructing students with special needs in the general
education classroom. PMII components provide support that
enables individualization and adaption commensurate with the
needs of many students at-risk and with specific disabilities.

PMII components, when added to intervention in the general
education classrooms, are effective for students with special
needs. Research evidence also suggests that, perhaps more than
previously thought possible, students without disabilities also
benefit academically and socially in ways unique to utilization
of PMII in both general and special education classrooms.
Thus, we believe PMII components have and will continue to
have important implications for improving the responsiveness
and effectiveness of general education for all students.

Systems of instruction and intervention demonstrate the suc-
cessful use of PMII components. PMII components have been
integrated with other educational technologies, such as class-
wide CBM and effective teaching strategies, to form instruc-
tional systems that teachers and students say they prefer over
traditional, teacher-mediated instruction. CWPT, PALS,
CSTT, and RPT are increasingly sophisticated instructional
systems, based on multiple studies and evaluations of over a
decade of work, designed to overcome barriers, individualize
instruction, and improve academic and social outcomes of stu-
dents with disabilities in general education classrooms.
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Learning Disabilities Association of America

February 19-22, 1997
Palmer House Hotel
Chicago, Illinois

Contact: Learning Disabilities Association of America
4156 Library Rd.
Pittsburgh, PA 15234

Canadian Council for Exceptional Children

February 26-28, 1997
Winnipeg, Manitoba

Contact: Gavin Scott
177 Oak Street
Winnipeg, MB R3M 3P7

Telephone: 204-453-46 31
National Association of School Psychologists

April 1-5, 1997
Anaheim Hilton Hotel
Anaheim, California

Contact: National Association of School Psychologists
4340 East West Highway
Suite 402
Bethesda, MD 20814

International Association of Special Education

August 3-7, 1997
Cape Town, South Africa

Contact: Helmi Owens
School of Education
Pacific Lutheran University
Tacoma, WA 98447

(206) 535-7292

Council for Exceptional Children

April 9-13, 1997
Annual Conference
Salt Lake City, Utah

Contact: Council for Exceptional Children
1920 Association Drive
Reston, VA 22091

The China - U.S. Conference on Education

July 9-13, 1997
Beijing, People’s Republic of China

This will be the largest gathering of Chinese and American ed-
ucators ever assembled. Conference cost is $2,850 for a nine-
day Conference Program Package including international air-
fare, meals, lodging, conference fees, cultural and historic sites
in Beijing. Also available are study programs to other cities, a
demonstration learning center, and school partnerships. For
detailed information on the Conference contact:

Global Interactions, Inc.

Department GC-97

14 West Cheryl Drive

Phoenix, AZ 85021

Telephone: 602-943-3922
Fax: 602-943-4458



