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Addressing the educational needs of students with mild disabilities appropriately in
general education classrooms is a challenge (e.g., Baker & Zigmond, 1990; Deshler & Schu-
maker, 1988; Mclntosh, Vaughn, Schumm, Haager, & Lee, 1993). This is understandable
given the institutional demands that today’s public school teachers face. Teachers at all
grade levels are being assigned to teach larger classes of students, are being required to teach
more content while increasing student performance on competency exams, and are not being
provided additional planning or instructional time to do so (Joint Committee on Teachers
Planning for Students with Disabilities, 1995). The challenge of providing appropriate sup-
port to students with disabilities is exacerbated by the reality that many teachers have not
been trained to use validated instructional practices with exceptional populations (Deshler
& Schumaker, 1993).

Clearly, placement in mainstream classrooms alone will not guarantee successful out-
comes for students with mild disabilities (e.g., Greenwood, Maheady, & Carta, 1991;
Zigmond, Jenkins, Fuchs, Deno, Fuchs, Baker, Jenkins, & Couthino, 1995). If students with
disabilities are to be successful, teachers need information about educational practices that
will allow them to meet these students’ needs within the context of the institutional demands
present in schools today (Kauffman, 1994). More specifically, teachers need information
about inclusive practices that are validated, that benefit most, if not all, students in a class,
that allow the integrity of the curriculum to be maintained, and that are practical in terms of
time and implementation. The purpose of this review is to help meet this need by describing
and critically examining the research on existing inclusive practices.

SELECTION OF STUDIES

The research studies included in this review were identified by searching the Educa-
tional Resources Information Center (ERIC) CD-ROM database for the years 1980-1995.
In addition, we conducted an ancestral search from the identified articles and solicited in-
press and in-preparation from leading researchers in the field. To be selected for the review,
a study had to meet the following criteria:

* The study had to be conducted in a general education classroom in which students with learning
disabilities, behavior disorders, or mild mental retardation were enrolled. For this review, “general
education classrooms” were defined as classrooms with 15 or more students, led by one teacher,
in which general education curricula were being implemented.
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¢ The study had to report empirical data on the academic perfor-
mance of students with mild disabilities. (Though important,
studies reporting the social acceptance and social development
of students with mild disabilities in general education classrooms
were beyond the scope of this review and were not included.)

e The study had to employ an experimental design that con-
trolled for the effects of extraneous variables.

Once selected, the studies were sorted into six categories
of inclusive practices: peer tutoring, cooperative learning pro-
grams, teaching devices, content enhancement, curriculum
revision, and strategies instruction. Each study then was re-
viewed to identify when possible (a) the number of students
participating, (b) the participating students’ characteristics,
(c) the setting in which the study was conducted, (d) the
research design used, (e) the dependent variable(s) being
measured, (f) the outcomes for students with mild disabilities,
(g) the outcomes for students without disabilities, (h) the
amount of instructional time needed, and (i) the levels of
teacher and student satisfaction with the practice.
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Each inclusive practice category and the studies related to
it will be described. Moreover, information about the effec-
tiveness of each practice will be summarized with respect to
how the practice affected the academic performance of stu-
dents with and without mild disabilities. Finally, conclusions
will be drawn with regard to how well a given practice fits
with the realities general education teachers face.

PEER TUTORING

Peer tutoring is a category of inclusive practice in which
one student (the tutor) acts as a teacher, providing instruction
to a peer (the tutee). During peer tutoring sessions, the tutor
helps the tutee master needed skills by providing instruction,
opportunities for practice, clarification, and feedback by fol-
lowing a structured, teacher-developed lesson. Developers of
this practice emphasize that, for it to be effective, tutors must
be trained how to tutor, teachers must interact with each group
to keep students focused, tutee progress must be assessed
continually, and tutoring sessions must be scheduled regu-
larly(e.g., Jenkins & Jenkins, 1985). Several types of peer tu-
toring have been developed including same-age peer tutoring
(Mandoli, Mandoli, & McLaughlin, 1982) and cross-age peer
tutoring (Top & Osguthorpe, 1987); however, studies describ-
ing only two types of peer tutoring have met the criteria estab-
lished for this review: classwide peer tutoring and classwide
peer tutoring with curriculum-based measurement.

Classwide Peer Tutoring

In the mid-1980s, Delquadri, Greenwood, and their col-
leagues at Juniper Gardens Children’s Project developed a
type of peer tutoring called classwide peer tutoring (CWPT)
to increase opportunities for active academic responding by
disadvantaged and low-achieving students (Delquadri, Green-
wood, Whorton, Carta, & Hall, 1986). In CWPT, a class is
divided into two teams that engage in competitions for a one-
to two-week period. During a CWPT session, students work
in pairs for 15 to 30 minutes. Following a structured, teacher-
developed lesson, the students tutor one another on the same
material, reinforcing correct responses and correcting errors.
Each pair accumulates points for its team by responding cor-
rectly during the session. At the end of the one- to two-week
competition, a test is given over the skills studied. Additional
points are awarded to each team for correct test responses.
Each team’s points are totaled, and the winning team is
announced (Pomerantz, Windell, & Smith, 1994).

Several studies on CWPT have involved students with
learning disabilities (e.g., Delquadri et al., 1986; Greenwood,



Delquadri, & Hall, 1984); however, in only three of these
studies have data been reported in which the performance of
students with disabilities was separated from the performance
of other students. In one of these studies, Delquadri, Green-
wood, Stretton, and Hall (1983) examined the effects of
CWPT on the weekly spelling test scores of six students with
learning disabilities in a third-grade classroom. Teachers
implemented CWPT during their normally scheduled
spelling period. An ABAB reversal design was used.

Results of the study indicated that during both CWPT con-
ditions, students with and without disabilities made fewer
spelling errors on weekly spelling tests. More specifically, in
the first CWPT condition, students without disabilities re-
duced their mean number of errors on 18 spelling words from
a baseline mean of 3 to a treatment mean of .5, and students
with learning disabilities decreased their mean number of
errors from 9 to 2.5.

During the subsequent baseline phase, errors for both
groups returned to previous baseline levels. When CWPT
was reinstated, the spelling errors of students without disabil-
ities dropped to a mean of below 1, and the errors for students
with learning disabilities dropped to a mean of 3. Moreover,
during this phase of the study, all students with learning dis-
abilities earned scores of 80 per cent or higher on each
spelling test. The researchers also noted that the teacher and
students participating in the study expressed a great deal of
enthusiasm for CWPT.

Some researchers have investigated whether the use of
CWPT could be extended beyond spelling instruction.
Pomerantz, Windell, and Smith (1994), for example, exam-
ined the effects of CWPT on the acquisition of science and
social studies facts (e.g., What are the strongest storms on
earth? [Hurricanes]; Between what months do hurricanes
occur? [June through November]). The study was conducted
in a fourth-grade classroom with 24 students. Three students
with learning disabilities were targeted, and the effect of
CWPT on their performance was analyzed using a multiple-
baseline-across-settings design. CWPT was implemented
first during science instruction and later during social studies
instruction. Teachers used CWPT for approximately 12 min-
utes a day, at least 3 days each week. Following implementa-
tion of the CWPT procedure during science instruction, the
three target students’ scores on science fact quizzes increased
by a mean of 10 percentage points over baseline scores.

The CWPT intervention program then was modified to
include additional in-class and resource class supports for the
target students (e.g., guided practice with reading the difficult
words and phrases on tutoring fact sheets). Following imple-
mentation of the modified intervention program for science

instruction, target students’ scores on science fact quizzes in-
creased an average of 23 percentage points over baseline.
Then the modified intervention program was also imple-
mented during social studies instruction. Each target stu-
dent’s recall of social studies facts increased an average of
17.6 percentage points over baseline.

Overall, following the modified intervention during both
science and social studies instruction, none of the three
students scored lower than 74% on a science or social stud-
ies quiz. The researchers indicated that target students
enjoyed CWPT and preferred it to noncompetitive instruc-
tional formats, but no formal measures of student satisfac-
tion were reported.

Similarly, Maheady, Sacca, and Harper (1988) conducted
a study examining the effect of CWPT on tenth-grade
students’ recall of social studies content in regular social
studies classes, in which class sizes ranged between 15 and
20 students. Fourteen students with mild disabilities and 36
students without disabilities participated. New classroom
content was introduced each week during one or two class
periods. For the next 2 or 3 days, CWPT was implemented
for 20-30 minutes each day. Effects of the intervention were
analyzed using a multiple-baseline-across-settings design.

Implementation of CWPT resulted in an immediate and
substantial increase in the weekly test scores of students both
with and without disabilities. For example, gains for students
with mild disabilities averaged 23.15 percentage points, and
during the intervention no students with disabilities failed
more than one of the 33 administered quizzes. In addition, in-
formal interviews with teachers and students participating in
the study indicated a high level of satisfaction with the
CWPT procedure.

Classwide Peer Tutoring with
Curriculum-Based Measurement

Variations on the original theme of CWPT have evolved
as research on its use has continued. For example, Phillips,
Hamlett, Fuchs, and Fuchs (1993) changed CWPT by com-
bining it with curriculum-based measurement (CBM). Un-
like CWPT, in which all students work on the same material,
students in this “hybrid” method work in pairs on skills
matched to their individual abilities. The hope was that
through this differentiated instruction, student achievement
on basic skills would improve.

Using a control-group design, the researchers measured
the effect of the combined method on the basic math skills of
elementary students. Data were collected on 120 students, 40
of whom had learning disabilities. For the study, CWPT ses-
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sions were implemented approximately 30 minutes a day,
twice a week. Results of the study indicated that students
who received the combined method scored significantly
higher on math tests than students who received traditional
math instruction, regardless of ability (average-achieving,
low-achieving, or learning disabled). Despite these results,
the authors expressed concern about the achievement of the
students with learning disabilities. Of the students with
learning disabilities who received CWPT with CBM, only
60% achieved higher scores than the control students with
learning disabilities.

Conclusions

Overall, results of the studies that focused on effects of
CWPT and CWPT with CBM lend support for their use as
inclusive practices. In each of the four studies, implementa-
tion of CWPT and CWPT with CBM improved the aca-
demic performance of students with mild disabilities. Like-
wise, in the three studies reporting academic performance
data for students without disabilities, similar effects were
found. Moreover, in three studies (Delquadri et al., 1983;
Maheady et al., 1988; Pomerantz et al., 1994) the levels of
improvement for students with mild disabilities on class-
room tests (e.g., spelling tests, social studies tests) were so-
cially significant. That is, when students with mild disabili-
ties were in the peer tutoring condition, they scored high
enough on tests and quizzes to earn passing grades, whereas
they were failing previously. In addition, anecdotal reports
provided by Delquadri et al. (1983), Maheady et al. (1988),
and Pomerantz et al. (1994) suggest that teachers and stu-
dents alike were satisfied with peer tutoring as an instruc-
tional procedure.

Although the results are positive, the conditions under
which they were derived must be considered. In each of the
studies, students used peer tutoring to learn factual informa-
tion such as spelling words and social studies, science, and
math facts. What remains unknown are the effects of this
practice on more complex learning tasks, especially those re-
quiring higher order thinking in the higher grades. In addi-
tion, in two of the four studies described, the setting where
CWPT took place was unlike that of typical general educa-

. tion classrooms. For example, in the study by Maheady et al.
(1988), only 15-20 students were enrolled in each class, and
in the study by Pomerantz et al. (1994), students with learn-
ing disabilities received additional instruction using CWPT in
a resource class to substantially improve their academic
gains. Moreover, in one of the two studies in which the class-
room setting appeared typical, 40% of the students with

learning disabilities in the peer tutoring condition performed
no better than control students with learning disabilities
(Phillips et al., 1993).

Finally, whether peer tutoring requires more instructional
time than traditional instruction remains unclear. For exam-
ple, in the Phillips et al. (1993), Maheady et al. (1988), and
Pomerantz et al. (1994) studies, peer tutoring was used 12-30
minutes a day, at least twice a week. Whether teachers nor-
mally schedule this much class time each week for students
to practice math, social studies, or science facts is unknown.
In only one of the studies (Delquadri et al., 1983) did the au-
thors provide information about the one-to-one correspon-
dence of normally scheduled instructional time and CWPT
time. To build broader support for the use of peer tutoring as
an inclusive practice, further studies addressing these issues
should be conducted.

COOPERATIVE LEARNING PROGRAMS

Cooperative learning programs comprise another inclusive
practice category. In a cooperative learning program, instruc-
tional methods such as direct instruction, small-group instruc-
tion, and independent practice are combined with cooperative
learning to teach skills and information. Cooperative learning
is a term used to describe a range of team-based learning
approaches (Damon & Phelps, 1989). Typically, during coop-
erative learning activities, students are divided into small
“teams” or “‘achievement groups” of four to five students with
varying abilities. While in teams, students are assigned a task,
and they work together to complete the task. To do so, the
parts of an assigned task often are divided evenly among team
members, and team members monitor, assist each other, and
provide feedback on one another’s work.

Once an assigned task has been completed, a teacher may
check what students have learned in several ways. Some
teachers choose to give each student on a team a test. Other
teachers choose to give each team of students a test to com-
plete cooperatively. Still other teachers choose to have each
team of students turn in a group project. Studies describing
three types of cooperative learning programs have met the
criteria established for this review: Team-Assisted Individu-
alization, Cooperative Integrated Reading and Composition,
and Classwide Student Tutoring Teams.

Team-Assisted Individualization

Team-Assisted Individualization (TAI) is a cooperative
learning program involving students in heterogeneous



groups of four or five students (Slavin, Madden, & Leavey,
1984a). Each member of a team works on individualized
materials at his or her own rate. Team members help one
another and take responsibility for management tasks such
as checking work. As students work using TAI, the class-
room teacher is free to work on new material with small
groups of students. At the end of each week, the teacher
awards certificates to teams based on the quantity and qual-
ity of their work.

Two studies of TAI as an inclusive practice have been con-
ducted. In the first, Slavin, Madden, and Leavey (1984a) ex-
amined the effect of TAI on students’ math achievement. A
total of 504 third-, fourth-, and fifth-grade students, of whom
117 had mild disabilities, participated. These students re-
ceived either traditional whole-group math instruction or TAI
instruction for 12 weeks. A pretest, posttest control-group de-
sign was used, and data were analyzed using analysis of co-
variance, with pretest scores and grade level serving as the
covariates. Overall results of the study revealed no significant
differences between the posttest math achievement scores of
control and experimental groups. Furthermore, no significant
differences on the posttest math achievement scores were re-
ported between control and experimental students with dis-
abilities. Questionnaire data indicated that students in the ex-
perimental condition had more positive attitudes toward math
class than did control group students.

In a follow-up study, Slavin, Madden, and Leavey (1984b)
used a similar methodology to examine the effects of TAI on
the math achievement of students with and without disabili-
ties. The subjects were 1,371 third-, fourth-, and fifth-grade
students. Of these students, 113 were receiving special edu-
cation services. Students were assigned to either the control
or the experimental group and participated in the study for 24
weeks (as contrasted with 12 weeks in the previous study).
Again, a pretest, posttest control-group design was used.
Results of the study revealed significantly higher posttest
scores on both computational and conceptual math achieve-
ment for students with and without disabilities receiving TAI
instruction than students receiving traditional math instruc-
tion. The magnitude of this difference in performance ap-
proached half a grade level.

Cooperative Integrated Reading and Composition

Cooperative Integrated Reading and Composition (CIRC)
is a cooperative learning program developed for use during
reading, writing, and language arts instruction in elementary
classrooms The CIRC program includes three principal activ-

ities: basal related activities, direct instruction in reading
comprehension, and integrated language arts and writing ac-
tivities (Slavin, Stevens, & Madden, 1988). In each of these
three activities, students work in heterogeneous cooperative
learning teams. For example, during basal reading activities,
students work in teams conducting partner reading and
spelling, decoding, and vocabulary practice. During inte-
grated language arts and writing activities, students help each
other plan, draft, revise, and edit compositions in cooperative
teams. Moreover, at home each night, students read with their
parents for 20 minutes or longer.

Two studies have been conducted to examine the effects of
the CIRC program as an inclusive practice for students with
disabilities. In the first, Slavin et al. (1988) implemented the
CIRC program with 450 third- and fourth-grade students, 22
of whom had learning disabilities. The CIRC program was
implemented for 24 weeks. A pretest, posttest control-group
design was used. Following the posttest, researchers analyzed
the effects of the CIRC program and traditional instruction on
the participating students’ reading and writing achievement
using analysis of variance.

Overall, CIRC students scored significantly higher on
reading comprehension, language expression, and language
mechanics than did control students. Regarding the students
with learning disabilities, those receiving CIRC scored sig-
nificantly higher on standardized tests measuring reading
comprehension and reading vocabulary than students with
learning disabilities in the control groups. More specifically,
these students gained 1.92 grade equivalents more than con-
trol students in reading comprehension and 1.44 grade equiv-
alents more than control students in reading vocabulary.

In the second study, Jenkins, Jewell, Leicester, Jenkins,
and Troutner (1991) integrated CIRC into a schoolwide
model for educating students with disabilities in general ed-
ucation classrooms. For one school year, all aspects of the
CIRC program except the direct instruction reading compre-
hension lessons were used in sixth-grade reading and lan-
guage arts classes. The authors indicated that the home read-
ing component of the program was not strongly emphasized.
A pretest, posttest control-group design was used. Fifty-
three sixth graders, including 6 students with mild disabili-
ties, participated in the experimental group, and 69 students,
three of whom had disabilities, participated in the control
group. Results of the study were analyzed using multiple
analysis of variance. The analysis indicated no significant
differences between the posttest reading scores of control
and experimental students with disabilities or between the
posttest reading scores of control or experimental students
without disabilities.
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Classwide Student Tutoring Teams

A third type of cooperative learning program, Classwide
Student Tutoring Teams (CSTT), developed by Maheady,
Sacca, and Harper (1987), is a hybrid practice combining prin-
ciples of both peer tutoring and cooperative learning. In
CSTT, heterogeneous groups of four or five students follow a
structured, teacher-developed lesson to learn skills or content.
For example, each team might be given a practice sheet and a
deck of numbered cards. To begin, one student from the team,
called the tutor, selects a numbered card. The number drawn
designates a problem to be answered on the practice sheet.
The tutor then instructs his or her team members to solve the
problem individually. If a team member solves the problem
correctly, he or she receives points. If a second team member
answers incorrectly, the tutor provides the correct solution and
has the second team member rework the problem. Once each
member of the team responds correctly, another team member
selects a numbered card, and the process begins again.

The effects of this hybrid on the academic performance of
students with and without disabilities in secondary math
classes of 15 to 20 students were studied by Maheady et al.
(1987) using a multiple-baseline-across-settings design. Par-
ticipants were 28 students with mild disabilities and 63 stu-
dents without disabilities enrolled in ninth- and tenth-grade
math classes. During the study, CSTT was used 30 minutes a
day, twice a week, for 7 weeks.

Following implementation, scores on weekly math quizzes
averaged 20.53 percentage points higher during the interven-
tion than baseline for ninth-graders and 23 percentage points
for tenth graders. On the average, the math quiz scores of the
ninth-grade students with mild disabilities increased 19.24
percentage points. Of these 28 students, two had quiz score
averages between 60% and 70%. Of the remaining students
with disabilities, all had quiz score averages of 70% or higher
over the course of the study. Similar results were reported for
the tenth-grade students.

Conclusion

The studies examining the effects of the three cooperative
learning programs lend some support to their use as inclusive
practices. In the studies by Slavin et al. (1984b), Slavin et al.
(1988), and Maheady et al. (1987), implementation of a co-
operative learning program improved the academic achieve-
ment of students both with and without mild disabilities. In
addition, in each of these three studies, students with disabil-
ities made socially significant achievement gains (e.g., within
24 weeks of TAI, on average, students improved nearly half a
grade level in math achievement).

Two studies on cooperative learning programs reported
nonsignificant results, but these results may be attributed to
two factors. The first might be time. In the Slavin et al.
(1984a) study of the TAI program, in which nonsignificant
results were reported, the program was implemented for only
12 weeks. In the follow-up study on the program (Slavin et
al., 1984b), when researchers used similar procedures and
implemented the program for 24 weeks, students made sig-
nificant gains.

The second factor might be fidelity. In the Jenkins et al.
(1991) study on the CIRC program, reporting no significant
gains, the direct instruction in reading comprehension lessons
was omitted, and the home reading activities were not em-
phasized. In the Slavin et al. (1988) study on the CIRC pro-
gram, in which significant gains in reading comprehension
and reading vocabulary were reported for students with dis-
abilities, all aspects of the program were implemented. Thus,
the TAI and the CIRC programs might affect students’ aca-
demic performance significantly if all aspects of each pro-
gram are implemented for a sustained period. Nevertheless,
because the Jenkins et al. (1991) study was conducted across
an entire school year and involved cooperative learning, the
contribution of the cooperative learning component of the
CIRC program is called into question. Component analyses
are needed for further illumination.

Though encouraging, the existing studies on cooperative
learning as an inclusive practice expose several limitations.
First, the teachers’ satisfaction with cooperative learning as
an inclusive practice is unknown. Data on teacher satisfaction
are critical, for if teachers are not satisfied, the likelihood that
they will implement all the components of a cooperative
learning program for a sustained period of time is low. Sec-
ond, additional research examining the settings in which co-
operative learning can be implemented as an inclusive prac-
tice is needed. To date, only one study has examined the use
of cooperative learning as an inclusive practice beyond the
sixth grade, and for that study (Maheady et al., 1987) only 15
to 20 students were enrolled in each class. Classes this small
are uncommon in most public secondary schools. Third, for
both the TAI and CIRC programs, separate, specially de-
signed curricula were implemented. Whether schools would
adopt these new curricula willingly is unknown. Finally, the
amount of time required to implement cooperative learning
programs in comparison to other instructional programs is
unclear. Only the study reported by Maheady et al. (1987)
provided information on this important instructional variable.

Once data on these factors are collected and reported, more
decisive decisions can be made about the use of cooperative
learning programs as an inclusive practice.



TEACHING DEVICES

Teaching devices, a third category of inclusive practices,
are instructional tools teachers use during a lesson to, among
other things, elaborate on important content, increase student
involvement, or make instruction more explicit (Horton,
Lovitt, & Slocum, 1988; Lovitt & Horton, 1991). By using
teaching devices, teachers hope to mediate student under-
standing, storage, recall, and/or application of content. Many
types of teaching devices (e.g., mnemonic devices, manipu-
latives, and role-play activities) have been developed and de-
scribed in both the general and the special education litera-
ture. Of these, studies describing only two types of teaching
devices meet the criteria established for this review: graphic
organizers and study guides.

Graphic Organizers

Graphic organizers are visual displays teachers use to or-
ganize information in a manner that makes the information
easier to understand and learn. Among the many terms have
been used to describe these visual displays of information are
“graphic organizers,” “tree diagrams,” ‘“‘semantic maps,”
“flow charts,” and “webs.” Theoretically, graphic organizers
help students learn by consolidating information into a mean-
ingful whole so they see that what is being taught is not a set
of unrelated facts, terms, and concepts (Horton, Lovitt, &
Bergerud, 1990). Graphic organizers are flexible instructional
tools used to improve students’ comprehension of stories,
organization of their own written stories, and understanding
of difficult concepts.

Horton, Lovitt, and Bergerud (1990) reported a series of
three studies conducted to determine the effectiveness of
graphic organizers as an inclusive practice. In the first study,
the researchers compared the effects of a teacher-directed
graphic organizer to the effects of self-study on high school
students’ ability to depict relationships among pieces of fac-
tual information. The study group employed a group design
with counterbalanced treatments. Participants were 180
seventh- and tenth-grade students, of whom eight were stu-
dents with learning disabilities. Students were assigned to one
of two experimental groups. Each group was exposed to two
treatment conditions, but in the opposite order. In one condi-
tion, self-study, students read and took notes on a text pas-
sage. In the other condition, teacher-directed graphic orga-
nizers, students read a more difficult text passage and
completed a blank graphic organizer with the teacher’s assis-
tance. Each treatment took 45 minutes. Following each treat-
ment, the groups were quizzed to determine their knowledge
of relationships among parts of the text.

390

The results of the study revealed that students both with
and without learning disabilities scored significantly higher
on quizzes following the teacher-guided graphic organizer
condition than during the self-study condition. The mean quiz
scores of students with learning disabilities were 30% correct
after self-study and 73% correct after teacher-directed
graphic organizers. For students without learning disabilities,
the average scores were 63% after the self-study condition
and 95% after the graphic organizer condition.

Using the same subjects and methodology, the researchers
conducted a second study that compared the effects of a stu-
dent-directed graphic organizer to self-study on students’
ability to depict relationships among pieces of information.
Each condition took 45 minutes. For the student-directed
graphic organizer condition, students read a story and filled
in a blank graphic organizer independently. Overall, results
of the second study were similar to those of the first. When
compared to self-study, students with and without disabilities
who had created organizers scored significantly higher on
quizzes than they did during the self-study condition. In fact,
for students with disabilities, the average quiz scores were
19% after the self-study condition and 71% after the graphic
organizer condition. Likewise, the average quiz scores of stu-
dents without disabilities were 56% and 89% for self-study
and graphic organizer conditions, respectively.

In the third study (Horton et al., 1990), a variation on the
student-directed graphic organizer was compared to self-
study. Students were provided a list of facts and ideas and
consulted the text to determine which facts and ideas were
related. Next, they filled in a blank graphic organizer inde-
pendently. Again, each condition was implemented for 45
minutes, and a group design with counterbalanced treat-
ments was used. For the study, 229 seventh- and tenth-grade
students, four of whom had learning disabilities were as-
signed to one of the two groups. Each group received both
conditions, but in the opposite order. Results of the study in-
dicated that the students received significantly higher quiz
scores when they completed the graphic organizers com-
pared to when they did self-study. Specifically, students with
learning disabilities completed 67% of the quiz items cor-
rectly after creating graphic organizers compared to 10%
when using self-study.

Study Guides

Another teaching device teachers use to promote student
learning of important content in inclusive classes is the study
guide. Like graphic organizers, study guides are flexible tools
that teachers use to support student understanding of textbook
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passages, which often are organized poorly and difficult to
comprehend (Lovitt & Horton, 1988). Study guides have
been designed with varying formats and can be used at vary-
ing points during a lesson. For example, a study guide may
take the form of a teacher-prepared outline, given prior to
reading a chapter, listing the important main ideas from that
chapter, or it may consist of a list of questions, given follow-
ing instruction, highlighting the important main concepts and
vocabulary terms in a unit of study. Four studies have been
conducted to measure the effectiveness of study guides as an
inclusive practice.

In two separate studies reported together, Horton and
Lovitt (1989) examined the effects of study guides. In the
first study, the effects of a teacher-directed study guide were
compared to the effects of self-study on students’ recall of
main ideas from text. The teacher-directed study guide con-
sisted of 15 short-answer questions on main ideas taken from
the beginning, middle, and end of a textbook passage. When
guiding students to use the study guide, the teacher: (a) in-
structed students to read and reread an assigned section of
text, (b) led students to complete their study guide as the class
answered the questions as a group, (c) told students to study
their completed study guide, and (d) gave students a 15-item
multiple-choice quiz over the reading section. The study was
conducted in both middle- and high-school science and social
studies classes. For the study, 121 high-school students, 8 of
whom had learning disabilities, were assigned to one of the
two groups. A group design with counterbalanced treatments
was used. Each group received both the study guide and self-
study conditions, but in the opposite order.

Results of the study revealed that following the teacher-di-
rected study-guide condition, students recalled significantly
more main ideas from the text than during the self-study con-
dition. The average test scores of students with learning dis-
abilities were 49% correct during the self-study condition,
compared to 68% correct during the study-guide treatment.
Students without disabilities earned average scores of 80%
and 93%, respectively, as a result of the two conditions.

In their second study, using the same sample and research
methodology, Horton and Lovitt compared the effects of a
student-directed study-guide condition to a self-study condi-
tion on students’ recall of main ideas from text. In the
student-directed study-guide treatment, students guided their
own completion of the study guide independently. The results
were similar to those of the first study, indicating that when
the student-directed study guides were completed, students
recalled significantly more main ideas from text then they did
during the self-study condition. Specifically, the test scores of
students with learning disabilities earned average scores of

43% during the self-study condition and 77% during the
study-guide condition. By comparison, students without
learning disabilities earned average scores of 55% and 87%,
respectively, as a result of the two conditions.

In a similar study, Horton, Lovitt, Givens, and Nelson
(1989) again implemented the use of study guides consisting
of 15 short-answer main-idea questions. In this study, how-
ever, use of the study guide was guided by a computer pro-
gram. Via a computer, students were presented a passage of
text to read, then were given a 15-item study guide to com-
plete, and finally were presented with a multiple-choice test.
Implementation of the computerized study guide intervention
took 40 minutes of instructional time. Thirty-one ninth-grade
students enrolled in a low-track secondary general education
world geography class participated in the study. Of these
students, 13 had learning disabilities.

When the quiz scores students earned during the computer-
guided instruction condition were compared with those earned
during a self-study condition, students with learning disabili-
ties and without disabilities both scored significantly higher
after completing the study guide than they did after self-study.
The students with learning disabilities earned average scores
of 42% correct during the self-study condition, compared to
76% correct during the study-guide treatment. Students with-
out disabilities earned average scores of 58% and 77%, re-
spectively, after the two treatments. In follow-up interviews
with the students, 86% indicated that they preferred learning
information through computers rather than from a textbook.

Finally, Higgins and Boone (1992) measured the effects of
computer-based study guides on students’ recall and under-
standing of textbook content. The study guide was composed
of computer-based text and graphics linked through a series
of “buttons.” While reading the computerized text, students
could highlight a “button” on the screen, which then would
access additional information to clarify, enhance, or supple-
ment their understanding. In addition, multiple-choice ques-
tions, interspersed within the text, were presented. To move
ahead in the text, students first had to answer these questions
correctly. This format allowed students to proceed non-
sequentially through a text to retrieve information and to
answer questions on important text material. Forty ninth-
grade students enrolled in a history class participated in the
study. Of these students, 10 had learning disabilities. Students
were assigned to one of three conditions: lecture only, lecture
with a computerized study guide, and computerized study
guide only. Each condition was used during 30 minutes of in-
struction over 10 days.

Over the course of the study, each group of students com-
pleted a pretest, 10 multiple-choice quizzes, a posttest, and a



retention test. Each set of scores was analyzed using analysis
of variance. Overall, positive effects favoring use of the com-
puterized study guide were apparent; unlike the results of pre-
vious studies on study guides, however, the effects were not
statistically significant.

Conclusion

Six of seven studies that measured the effects of teaching
devices lend support for their use as an inclusive practice. In
all but the Higgins and Boone (1992) study, students with and
without disabilities made significant gains in academic per-
formance. In addition, the improvements in student perfor-
mance were socially significant (i.e., moved failing students
into the passing range). Use of the teaching devices also
seemed to allow teachers to maintain the integrity of their
content. In the studies, teachers used both the graphic orga-
nizers and study guides to support, not supplant, the curricula
for their courses. Moreover, the teaching devices were shown
to be effective at varying secondary grade levels (e.g.,
seventh-, ninth-, and tenth-grades) in varying content-area
classes (e.g., science, social studies, geography) and under
varying instructional arrangements (e.g., teacher-mediated
instruction, student-mediated instruction).

Still, these interventions may have limitations. Specifi-
cally, the feasibility of using graphic organizers and study
guides must be considered. In each of the studies described,
teachers did not make the teaching devices they used; rather,
they were constructed by the researchers. In both the Horton
et al. (1989) and Horton et al. (1990) studies, the authors
reported that results of follow-up research indicated that
teachers can prepare a graphic organizer or a study guide for
use in their classrooms in approximately 50-60 minutes.
Whether teachers actually will prepare and use the devices
across a school year has not been determined. No informa-
tion is available on the time required to create computer-
based study guides.

In addition, consumer satisfaction data on the use of the
teaching devices is limited. In each of the described studies,
no teacher satisfaction data are reported. Moreover, the only
data reported on student satisfaction (Horton et al., 1989) per-
tain to the students’ satisfaction using computers, not their
satisfaction with study guides. Overall, graphic organizers
and study guides seem to be promising means for improving
the achievement of students with and without disabilities in a
variety of general education classes. What is unclear is
whether preparation of study guides and graphic organizers
requires too much time by teachers to be acceptable and
whether teachers and students are satisfied with their use.

CONTENT ENHANCEMENT ROUTINES

Content enhancement routines are inclusive teaching prac-
tices that combine an interactive instructional sequence with
a teaching device. They are designed to involve students dur-
ing the learning process and to prompt teachers’ explicit use
of the teaching device. Specifically, content enhancement
routines help teachers carefully organize and deliver content
information and help students identify, organize, compre-
hend, and recall critical content information (Lenz, Bulgren,
& Hudson, 1990; Schumaker, Deshler, & McKnight, 1991).
In recent years, six studies on content enhancement routines
have been conducted by researchers associated with the Uni-
versity of Kansas Center for Research on Learning (the
parent organization for the Institute for Research in Learning
Disabilities). These studies examined the effectiveness of
three types of routines: organizational routines, understand-
ing routines, and a recall routine.

Organizational Routines

Organizational routines were designed to help students un-
derstand how presented content fits together into a “big
picture.” Specifically, teachers use these routines in advance
of a lesson or unit of study to depict for students a method for
organizing the content, to define the relationships among
pieces of the content, to clarify what content has been pre-
sented in relation to what content is left to be taught, and to
help students self-monitor what content they have learned.
Overall, these routines are used to create frameworks for
understanding the structure of presented content. The frame-
works orient students to where they have been, where they
are, and where they are going in a learning situation (Fisher,
Knight, & Lenz, 1996).

For example, before teaching a lesson on the water cycle,
a teacher may tell her students that they are going to study
the water cycle to orient them to the topic, may ask her stu-
dents questions about the water cycle to assess their back-
ground knowledge, may present a graphic organizer depict-
ing the specific content to be learned, and may define new
terms (e.g., evaporation, precipitation) to clarify students’
understanding.

Two studies examining the effects of organizational rou-
tines on the academic performance of students with mild dis-
abilities in general education classrooms have been con-
ducted. In the first, Lenz, Alley, and Schumaker (1987)
measured the effects of an organizational routine, called the
Lesson Organizer Routine (Lenz, Marrs, Schumaker, &
Deshler, 1993), on student recall of content presented in a les-
son. Teachers used this routine at the beginning of lessons to



10 FOCUS ON EXCEPTIONAL CHILDREN

DECEMBER 1995

enhance their delivery of content. Seven general education
teachers and seven students with learning disabilities (one
from each teacher’s class roster) participated in the study.
Following a baseline period in which the seven students’
recall of the presented content was measured, each teacher
received training in and began using the routine.

Although the teachers implemented the routine in accor-
dance with their training, the students’ recall performance
scores did not improve initially. In response to this outcome,
the researchers taught each student, for one hour, how to
identify and record information overviewed during teacher
use of the Lesson Organizer Routine. Following this indi-

-vidualized instruction, scores on the recall measures im-
proved substantially for the students with learning disabili-
ties. For example, during baseline, the average number of
statements about information in the lesson recalled by Stu-
dents 1, 2, 3, and 4 was 13.7, and for Students 5, 6, and 7 was
22. Following the intervention, the average number of state-
ments rose for Students 1, 2, 3, and 4 to 29, and for Students
5,6 and 7 to 33.67.

In a second study (Lenz, Schumaker, Deshler, et al., 1993),
use of the Lesson Organizer Routine was expanded for intro-
ducing and guiding student learning during the course of a
unit. This new routine, called the Unit Organizer Routine
(Lenz, Bulgren, Schumaker, Deshler, & Boudah, 1994) was
used by six secondary science and social studies teachers in
their classes. To evaluate the effects of teacher use of the rou-
tine on the academic performance of students with and with-
out disabilities, a multiple-baseline design was employed. Six
secondary social studies and science teachers implemented
the routine with their classes across a school year to enhance
delivery of content.

As in the previous study, results of the unit organizer study
indicated that the performance of students with and without
learning disabilities improved substantially over baseline, as
reflected in unit test scores. For example, the unit test scores
of students with learning disabilities increased an average of
10 percentage points over baseline. Moreover, following im-
plementation of the routine, seven of the eight participating
students with learning disabilities earned average scores of
72% or higher on unit tests.

At the conclusion of both studies, the participating teach-
ers completed exit questionnaires regarding the organiza-
tional routines. All teachers indicated that they intended to
continue using the routines in their classes in which students
with learning disabilities were enrolled. Many of the teachers
also noted that they found the organizers useful and were
satisfied with the effect on the performance of students with
disabilities.

Understanding Routines

To help students understand important, abstract and/or com-
plex concepts presented during a lesson, teachers can use a sec-
ond type of content enhancement routine, called understanding
routines. Understanding routines guide teachers’ translation of
concepts into easy-to-understand formats, primarily by com-
bining new information with students’ prior knowledge.
Specifically, understanding routines help students comprehend
and acquire new information by specifying what concept is
going to be learned, accessing the knowledge students possess
related to the new concept, explicitly depicting information re-
lated to the new concept in a graphic organizer, connecting stu-
dent knowledge with the new concept, and summarizing what
has been learned in a brief written statement.

Overall, understanding routines help teachers help students
integrate and store new knowledge with old knowledge. For
example, in social studies, a teacher might use an understand-
ing routine to teach students the concept of democracy by
brainstorming what students already know about democracy,
outlining the characteristics always, sometimes, and never
present in a democracy, providing examples and nonexamples
of democracy, and summarizing democracy in a definition.

In a series of studies, Bulgren and her colleagues examined
the effects of three different understanding routines on stu-
dents’ abilities to understand concepts. In the first study, Bul-
gren, Schumaker, and Deshler (1988) evaluated the effects of
the Concept Mastery Routine (Bulgren, Deshler, & Schu-
maker, 1993) on the test scores of 64 high school students, 32
of whom had learning disabilities. The Concept Mastery
Routine was designed to help teachers present, practice, and
review new concepts through the use of a graphic organizer.
Teachers participating in the study required from 13 to 45
minutes to present a concept to students using the routine.
They used the routine across a school semester. The students
scored significantly higher on both publisher-made classroom
tests and researcher-constructed concept acquisition tests
when the routine was used versus when it was not used. On
regularly scheduled classroom tests, the scores of students
without learning disabilities improved from a mean of 72%
correct at baseline to 87% correct following use of the rou-
tine, whereas the mean scores of student with disabilities im-
proved from 60% to 71% correct. Similarly, on tests measur-
ing student acquisition of concepts, the scores of students
without learning disabilities improved from a mean of 49%
correct at baseline to 83% correct following use of the inter-
vention, whereas the scores of students with disabilities im-
proved from 40% to 62% correct. Unfortunately, after imple-
menting the routine, one-fourth of the students with learning
disabilities were not scoring at or above the 60% level on the
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classroom tests, and one third continued to score below 60%
on the concept acquisition tests.

In two additional studies, Bulgren and her colleagues stud-
ied the effects of two additional routines on students’ under-

" standing of concepts. The routines are the Concept Anchoring
Routine (Bulgren, Schumaker, & Deshler, 1994a) and the
Concept Comparison Routine (Bulgren, Lenz, Deshler, &
Schumaker, 1995). The concept anchoring routine was
designed to clarify students’ understanding of a new concept
by relating the new concept graphically to a similar concept
that students already understand. For example, students might
be introduced to the functions of the parts of the eye by relating
them to the functions of the parts of the camera. The concept
comparison routine was designed to enrich students’ under-
standing of two or more concepts by exploring and graphically
organizing their similarities and differences. For example, the
Concept Comparison Routine might be used to compare and
contrast the characteristics of democracy and communism.

In both studies, the routines were used with secondary stu-
dents with high, average, and low achievement and learning
disabilities, in general education science classes. In the Con-
cept Anchoring Routine study (Bulgren, Schumaker, Deshler,
1994b), eight intact, secondary science classes participated.
A total of 83 students, 28 of whom had learning disabilities,
were enrolled in the classes. The classes were assigned ran-
domly to one of two groups. Both groups received instruction
from a researcher (a certified teacher) on two concepts for 50
minutes during regularly scheduled classes. For the first
group, the Concept Anchoring Routine was associated with
the first concept and traditional instruction was associated
with the second concept. For the second group, traditional
instruction was associated with the first concept and the
Concept Anchoring Routine was associated with the second
concept. Through the use of a posttest, the researchers
analyzed the effects of the routine versus traditional instruc-
tion on the students’” knowledge of the two concepts.

Results showed that all students answered significantly
more questions correctly about the concept that had been as-
sociated with the routine than about the concept that had been
associated with traditional instruction. More specifically, stu-
dents with learning disabilities correctly answered an average
of 36% of the questions on the concept paired with traditional
instruction and 63% of the questions on the concept paired
with the routine. Average-achieving students correctly
answered 69% of the questions on the concept paired with
traditional instruction and 88% of the questions on the con-
cept paired with the routine.

In the Concept Comparison study (Bulgren, Lenz, Schu-
maker, & Deshler, 1995), six intact secondary science classes

participated. A total of 107 students, including 37 students
with learning disabilities, were involved. Classes were
assigned randomly to an experimental or a comparison group.
The experimental classes were presented a lesson by a
researcher (a certified teacher) comparing and contrasting two
concepts using the Concept Comparison Routine. The com-
parison classes were presented the same information using tra-
ditional instruction. Results of the posttest showed that stu-
dents in the experimental classes correctly answered
significantly more questions about the two concepts than did
students in the comparison classes. For example, students with
learning disabilities in the comparison classes earned average
scores of 57% and in the experimental classes earned average
scores of 71% on the posttest. Low-achieving students in the
comparison classes earned average scores of 63% and in the
experimental classes earned average scores of 86%.

Bulgren and her colleagues also conducted two studies
(Bulgren, Schumaker, & Deshler, 1995; Bulgren, Deshler,
& Schumaker, 1995) to determine whether teachers could
learn to implement the concept anchoring and Concept
Comparison Routines. Results of the multiple baseline de-
signs indicated for each routine, that teachers implemented
on average 92% of the instructional procedures after two
hours of training. Moreover, the teachers continued to use
the routine across a school semester and maintained this
performance level.

At the end of each of these studies, participants were asked
to complete satisfaction questionnaires. Students ratings were
in the slightly satisfied to satisfied range for all three under-
standing routines. The teachers in the studies using a routine
across a semester indicated they were satisfied with the rou-
tines, found them easy to use, and would recommend them to
other teachers.

A Recall Routine

In addition to organizational and understanding routines, a
third type of content enhancement routine has been devel-
oped to help students recall critical content information. This
routine, called the Recall Enhancement Routine (Bulgren,
Schumaker, & Deshler, 1994c¢), was designed to enhance the
concreteness and meaningfulness of information presented
during a lesson or unit of study, thereby making the informa-
tion easier to recall. A central component of this interactive
routine is the use of mnemonic devices. When using the rou-
tine, teachers follow a series of steps to cue students about the
importance of certain content, to show or co-construct with
students a mnemonic device for remembering the important
content, and to review the content and the mnemonic device.
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For example, when presenting information from a lesson on
newspaper editors’ code of ethics, a teacher using the recall en-
hancement routine would provide his or her students the infor-
mation and help them decide if it is important and if it should
be remembered. If the teacher and students agree the informa-
tion is important and should be remembered, the teacher might
explain that the first letter from each of the four parts of the
code (i.e., be Fair, Accurate, Impartial, and Responsible) can
be isolated to form the acronym FAIR. In addition, the teacher
might tell his or her students that they can construct the sen-
tence, “Newspaper editors are obliged to be FAIR,” to help
them remember the code. Alternatively, the teacher might co-
construct appropriate mnemonic devices with the entire class.

The recall enhancement routine as an inclusive practice
was examined in one study in which, Bulgren et al. (1994c)
measured the effectiveness of the routine on retention and re-
call of information of students with and without learning dis-
abilities. Forty-one seventh- and eighth-grade students, in-
cluding 18 with learning disabilities, were assigned randomly
to experimental and control classes. Both classes received a
45-minute lecture taught by a researcher (a certified teacher)
on the same social studies content. The content of the lecture
was divided into two sets. At the end of the lecture, the con-
trol group reviewed both sets of content using repetitious re-
view. The experimental group reviewed the first set of con-
tent using repetitious review, and the second set of content
using the recall enhancement routine.

Posttest scores of the two groups related to the content set
that had been reviewed repetitiously were not significantly
different. Posttest scores of the experimental students on the
content that had been paired with the routine were signifi-
cantly higher than the posttest scores of the control students
on this same set of content. For example, control students
with learning disabilities earned an average posttest score of
41.80%, whereas experimental students with learning dis-
abilities earned an average posttest score of 70.90%. Control
students without disabilities earned an average posttest score
of 64.29%, whereas experimental students without disabili-
ties earned an average posttest score of 84.85%. Moreover,
77% of the experimental students with learning disabilities
earned passing scores on the second set of content, compared
to only 11% of the control students with learning disabilities.

Conclusion

Combined, these studies support the use of content en-
hancement routines as inclusive practices. In each of the stud-
ies described here, use of the content enhancement routines
improved the achievement of students with disabilities. In

most of the studies, the application of a routine significantly
improved the performance of students without disabilities as
well. (In the Lenz et al. (1987) study, data were not reporied
on this variable.) Another factor supporting content enhance-
ment routines as an inclusive practice is that their use did not
seem to require teachers to reduce the integrity of the curric-
ula they are required to teach. Finally, in each of the studies
reporting satisfaction data, teachers and students alike rated
the content enhancement routines positively. In fact, teachers
reported finding the routines easy to use and noted they
would continue using the routines in their classes.

Still, the content enhancement routines do have limitations.
First, some students with learning disabilities did not score in
the passing range during the experimental condition. For ex-
ample, in the study on the recall enhancement routine (Bulgren
etal., 1994c), 23% of the students with learning disabilities in
the experimental group did not score above 60% on the ques-
tions related to content paired with the routine. Similarly, in the
study on the content mastery routine (Bulgren et al., 1988),
one-fourth of the students with learning disabilities did not earn
scores above 60% on the classroom tests, and one-third did not
earn passing scores on the concept acquisition tests.

Second, as exemplified in the study by Lenz et al. (1987),
before some students with learning disabilities can benefit
from a content enhancement routine, they may need to be
shown how the routine is designed to help them. Whether
general education teachers have time available to provide this
additional instruction is unclear. This instruction may have to
take place in another setting such as a resource class.

Finally, whether the amount of time required to prepare to
use a content enhancement routine limits teachers’ develop-
ment and use of routines is unclear. Bulgren et al. (1988) re-
ported that in the school year following the one in which the
study on the Concept Mastery Routine took place, only three
of the eight participating teachers reported they had created
new concept diagrams to enhance their content instruction
even though seven of the teachers reported continuing to use
the ones they had designed during the study.

Overall, the content enhancement routines seem to fit
many of the realities of general education classes and can
improve the achievement of the majority of students with
learning disabilities enrolled in general education content
classes. Alone, however, they may not be sufficiently power-
ful to help all of these students earn passing grades.

CURRICULUM REVISION

One developing category of inclusive practice that has re-
ceived increasing attention as part of the school reform move-
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ment, based on the proposition that curricula can be designed
to enhance student acquisition of information (Engelmann &
Carnine, 1982; Kelly, Gersten, & Carnine, 1990), involves
curriculum revision. Several researchers have conceptualized
new curriculum models in content- and skill-area subjects to
improve the higher-order thinking of students both with and
without disabilities (see Carnine, 1991; Cawley, 1994). Two
studies describing one such curriculum model, the BIG
Accommodations Program (Carnine, 1994), meet the criteria
established for this review.

BIG Accommodations Program

Carnine and his colleagues at the University of Oregon Cen-
ter to Improve the Tools of Educators are developing a cur-
riculum designed to enhance students’ higher-order thinking
(e.g., Carnine, Crawford, Harniss, Hollenbeck, 1995; Carnine
& Kameenui, 1992). This curriculum, called the BIG Accom-
modations Program, focuses on teaching students generative
principles and concepts that underlie subject-area content. For
example, to deepen students’ understanding of the concept of
leadership, the characteristics of leadership exemplified by
people such as Jefferson, Washington, and Lincoln may be
examined. To broaden students’ understanding of the concept,
a great leader but a losing general, Robert E. Lee, could be
studied to show that the success or failure of a leader depends
on more than mere leadership; motivation, capability, and
resources are important factors as well (Carnine, 1994). These
principles and concepts are presented to students through care-
fully developed textbook and videodisc units of study.

Though no data are yet available on the effects of the text-
book units as an inclusive practice, several studies on use of
the videodisc units have been completed. Videodisc units of
information contain full-motion video, sound, text, and still
images that can be shown on a television monitor. In this
way, they are similar to videotapes. A videodisc, however,
can store significantly more content than a videotape, and
when run in a videodisc player, the information on a
videodisc can be accessed randomly. Using a remote-control
device, any information on the videodisc can be accessed in-
stantaneously. Moreover, while operating a videodisc from a
distance with a remote-control device, a teacher can deliver
content on the videodisc to a class of students and circulate to
monitor their work and provide feedback.

In one study, Hofmeister, Engelmann, and Carnine (1989)
measured the effect of a videodisc chemistry unit on students’
understanding of several targeted concepts such as bonding,
equilibrium, and organic compounds. Twenty-four high-
school students participated in the study. Of these students,

nine students without disabilities were enrolled in an advanced
placement chemistry class and comprised the comparison
group. The experimental group included five learning disabled
and 10 low-achieving high school students enrolled in a reme-
dial science course. To begin the study, a pretest was adminis-
tered measuring the experimental students’” knowledge of the
targeted chemistry concepts to be taught. Next, the videodisc
chemistry program, mediated by the classroom teacher, was
implemented. Then the students were posttested. The students
in the advanced placement chemistry class were given the
same posttest. Whether the students in the advanced place-
ment class received traditional instruction on the targeted con-
cepts prior to the posttest is unclear.

Results of the study indicated that low-achieving students
and students with learning disabilities both earned an average
score of 17% on the pretest, whereas on the posttest these
same groups of students earned average scores of 82% and
63%, respectively. The advanced placement chemistry stu-
dents in the comparison group earned an average score of
71% on the same posttest. At the end of the study, the reme-
dial and learning disabled students were interviewed to deter-
mine their attitudinal reactions to the videodisc program. The
students indicated that they preferred videodisc instruction to
more traditional forms.

In a later study, Kelly, Gersten, and Carnine (1990) com-
pared the effects of a videodisc math unit to a traditional
basal math unit on students’ scores on a fractions test. Thirty-
four ninth-, tenth-, and eleventh-grade low-achieving stu-
dents participated, 17 of whom had learning disabilities. A
pretest, posttest comparison-group design was used, and data
were analyzed using t-tests. Overall, the results indicated that
students in both programs improved their knowledge of frac-
tions significantly. For example, the students in the basal con-
dition improved from a pretest mean below 50% to a posttest
mean of 82.29%. Likewise, students in the videodisc condi-
tion improved from a pretest mean of below 50% to a posttest
mean of 96.53%. Overall, the videodisc condition was shown
to be significantly more effective than the basal program.
Moreover, the videodisc approach was shown to be as effec-
tive for the students with learning disabilities as for the low-
achieving students in the sample.

Conclusions

Curriculum revision is a developing area. As a result, the
number of studies examining the effects of revised curricula
on the achievement of students with disabilities in general
education classes is limited. Still, the available data are en-
couraging, suggesting that a curriculum revision approach
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such as the BIG Accommodations Program may be a viable
inclusive practice. In the two studies described above, stu-
dents with disabilities and low-achieving students without
disabilities both improved their knowledge of complex chem-
istry and math concepts when instructed using the BIG
Accommodations Program.

Because available data on revised curricula are limited,
more research is needed so teachers can make informed deci-
sions regarding their use. These studies, in addition to de-
scribing the effects of revised curricula on student achieve-
ment, should examine the amount of class time required for
instruction. In the present studies, data on this critical factor
are not available. For example, the study by Kelly et al.
(1990) does not indicate how many class periods were in-
volved in the experimental teaching and whether that number
differed between the experimental and control groups.

Studies examining additional settings in which use of a re-
vised curricula positively affects the achievement of students
with and without disabilities are needed as well. Currently,
studies support only the use of the revised curricula in “low-
track” general education classes at the secondary level, thus
limiting the settings into which their use can be generalized
with confidence.

Finally, only the study by Hofmeister et al. (1989) mea-
sured satisfaction with the revised curriculum, and these data
were solicited only from students, not teachers. Because re-
vised curriculum programs may alter the teacher’s role dur-
ing instruction, data on both teacher and student satisfaction
are needed. Once additional data such as these are available,
teachers will be able to make more informed decisions re-
garding the use of revised curricula in their classrooms.

STRATEGIES INSTRUCTION

Strategies instruction refers to the process of helping stu-
dents become self-regulated learners, individuals who have
knowledge of how to learn as well as knowledge of how to
use effectively what they have learned (Deshler & Lenz,
1989; Palincsar, David, Winn, & Stevens, 1991). In the past
decade, a large number of studies have examined how to de-
liver strategy instruction to students effectively (Pressley et
al., 1990). Not until recently, however, have studies been
conducted examining the application of strategy instruction
to improve the achievement of students with and without dis-
abilities in mainstream classes. Studies describing three types
of strategy instruction as an inclusive practice have been con-
ducted: model-lead-test strategy instruction, the Strategies
Intervention Model, and the strategies integration approach.

Model-Lead-Test Strategy Instruction

Model-lead-test strategy instruction (MLT) is a three-stage
instructional process for teaching students learning strategies
(Idol, 1987). During the first stage, teachers model for stu-
dents how to use a strategy correctly. During the second stage,
teachers lead students to practice using the strategy correctly.
During the third stage, teachers test students’ independent use
of the strategy. Once students attain a criterion percentage
score of 80% correct on two consecutive tests, instruction on
the strategy is terminated. Overall, the goal of using this in-
structional process is for teachers to gradually shape students’
ability to use a learning strategy independently.

Idol (1987) examined the effects of teaching a story-map-
ping strategy using the MLT procedure on elementary stu-
dents’ reading comprehension. The study was conducted in a
split third- and fourth-grade classroom, with 27 students,
three of whom had learning disabilities. The students with
and without disabilities were randomly assigned to one of
two reading groups in which they received instruction in the
strategy. The effects of the intervention were analyzed using
a multiple-baseline design. Across both reading groups, im-
plementation of the story-mapping strategy resulted in a sub-
stantial and positive shift in reading comprehension scores.
Examination of the data across subjects indicated a similar
pattern of improvement for students with learning disabilities.
Specifically, the mean scores of the students with learning
disabilities on reading comprehension tests, from baseline to
maintenance, increased 40, 65, and 20 percentage points, re-
spectively. As a result, two of the students were earning aver-
age scores of 75% or better on reading comprehension tests.

The Strategies Intervention Model

A second approach to strategy instruction is the Strategies
Intervention Model (SIM) (Deshler & Schumaker, 1988).
The SIM, developed by researchers associated with the Uni-
versity of Kansas Center for Research on Learning, has been
validated extensively in special education settings. Through
the SIM, students are taught learning strategies over two
phases of instruction: the acquisition phase and the general-
ization phase. In the acquisition phase, students learn to use
the strategy effectively and efficiently. During the general-
ization phase, students learn to apply and adapt the strategy
to new settings and circumstances. More specifically, during
the acquisition phase, teachers describe the strategy, model
how it is used, provide students opportunities to practice talk-
ing about and using the strategy, and give students corrective
feedback on how to improve their use of the strategy. Once
students have mastered the strategy, they are taught how to
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apply, modify, and use it in new settings during the general-
ization phase. Though designed originally to be used in
resource room settings, effects of the SIM have been investi-
gated recently in the general education classroom.

In the first study, Beals (1983) examined the effectiveness
of teaching learning strategies to improve the reading skills of
ninth- and tenth-grade students with and without learning dis-
abilities in a high-school English class. Students were taught
the Self-Questioning Strategy (Schumaker, Deshler, Nolan,
& Alley, 1994) and the Paraphrasing strategy (Schumaker,
Denton, & Deshler, 1984). A part-time assistant was pro-
vided to grade students’ strategy practice attempts. Although
instruction was provided to all the students in the class, data
were collected on three students with learning disabilities,
three low-achieving students, and three high-achieving stu-
dents. Each of the strategies was taught over the course of a
semester, and cooperative learning activities were used to as-
sist teachers in delivering instruction. Effects of the strategy
instruction interventions on each student’s performance were
analyzed using a multiple-baseline-across-strategies design.

Results of the study indicated that all of the students mas-
tered the learning strategies, and their reading comprehension
scores increased substantially. The average reading compre-
hension quiz score on grade-level material for low-achieving
students rose from 30% during baseline to 70% at posttest,
for high-achieving students from 76% to 98%, and for stu-
dents with learning disabilities from 22% to 70%. Data on
consumer satisfaction indicated that teachers were satisfied
with the instruction associated with both of the strategies;
however, they thought they did not have enough time to im-
plement the instructional procedures as designed had they not
received help of the part-time assistant. The student satisfac-
tion ratings for the procedures associated with both strategies
were in the neutral range.

More recently, Harris, Miller, and Mercer (1995) con-
ducted a study measuring the effects of using the SIM ap-
proach to teach a strategy designed to improve students’ abil-
ity to perform multiplication facts and solve multiplication
word problems using a component of the Strategic Math
Series (Mercer & Miller, 1992). The strategy was taught in
six second-grade general education classrooms to 112 stu-
dents, 13 of whom had mild disabilities. A multiple-baseline
design across classes was employed to analyze the effects of
the intervention. Instruction in the strategy took place during
students’ regularly scheduled time for math and was imple-
mented during the 8-week period when multiplication typi-
cally was taught in the second grade for the participating dis-
trict. Results of the intervention indicated that, overall, the
students with disabilities performed similarly to their nor-

mally achieving peers in all phases of instruction with the
exception of word problems, and both groups improved their
multiplication skills substantially over the course of the
study. On the baseline math facts measure given to all stu-
dents, students with mild disabilities as well as students with-
out disabilities earned an average score of 15% correct.
Following instruction, students with disabilities improved
their average scores to 70% correct, whereas the scores of
students without disabilities increased to 85% correct.

In a third study, Wedel, Deshler, and Schumaker (1988)
conducted a study examining the effects of the LINCS strat-
egy (Ellis, 1992). This strategy was designed to improve
students’ understanding and recall of content-area vocabu-
lary words. The five-step strategy was designed to guide
students to mentally link a new vocabulary word and its def-
inition with prior knowledge. During the first step, a student
writes down the new word being learned (e.g., fief) and its
definition (land given by king for fighting in army) on a
flashcard. The student then makes a mental image of the
definition. After visualizing the definition, the student
writes a word (called a “reminding” word) that sounds like
the new vocabulary word (e.g., chief) on the card. Next the
student combines his or her visual image and reminding
word in a short phrase or “story” (e.g., “The man was chief
of his land”) and writes it on the card. Finally, the student
studies the flashcard.

Effectiveness of the strategy instruction was studied with
63 fifth- and sixth-grade students, of whom 11 had mild dis-
abilities. A pretest, posttest comparison group design was
used for the study. Students in the experimental group were
taught the strategy during their English class, four to five
classes per week, 20-30 minutes each class for 8 weeks. To
have time to complete the whole process on a list of words,
some of the students with disabilities required additional time
in a resource class even though they had mastered the strat-
egy. Results of the study indicated that, after controlling for
pretest differences, students in the experimental group re-
called the definitions of significantly more vocabulary words
than did students in the comparison group. Specifically, stu-
dents with disabilities, on average, earned a pretest score of
53% and a posttest score of 77%. Students without disabili-
ties, on average, earned a pretest score of 84% and a posttest
score of 92%.

The Strategies Integration Approach

Commonly, strategies instruction is separate from content
instruction and, as a result, requires additional classroom in-
structional time. In many cases this requirement limits stu-
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dents’ opportunities to learn to apply strategies to curricular
content. In an effort to increase students’ opportunities to
learn and use strategies, Scanlon, Deshler, and Schumaker
(1996), in cooperation with secondary general education
teachers (Scanlon, Schumaker, & Deshler, 1994), created the
strategies integration approach. Designed to integrate instruc-
tion in a learning strategy with instruction in classroom con-
tent, the strategies integration approach consists of three
phases of instruction. During the first phase, teachers intro-
duce their students to the idea of strategic learning. During
the second phase, teachers describe and model the strategy
using classroom content. During the third phase, students
practice using the strategy to learn classroom content.

In a study on the efficacy of the strategies integration
approach (Scanlon, et al., 1996), students were taught a learn-
ing strategy called ORDER. The ORDER Strategy was
designed to enable students to identify key information and de-
pict how the information is related. Students using the strategy
take notes about information, recognize the structure of the in-
formation, create a graphic organizer of the information, and
use the graphic organizer for studying or writing purposes. Par-
ticipating in the study were 204 sixth-, seventh-, and eighth-
grade students, 17 of whom had learning disabilities. A pretest,
posttest comparison-group design was used. For one semester,
the experimental students’ social studies teachers introduced,
modeled, and had students practice the ORDER Strategy in
conjunction with the content being taught for an average of 25
minutes a week. Comparison students received content in-
struction without instruction in the ORDER Strategy.

Results of the study revealed that experimental students
with and without learning disabilities scored significantly
higher than comparison students on a test measuring their use
of the strategy. Moreover, the posttest scores of students with
learning disabilities did not differ significantly from those of
their peers without disabilities. In terms of consumer satis-
faction, experimental students with and without learning dis-
abilities alike indicated mild satisfaction with the approach.
Teachers reported satisfaction with the approach and said
they think teaching students how to organize content is im-
portant, but they added that the demands of covering required
content prevented them from implementing the strategy in-
struction as often as they would have liked.

Conclusions

Strategy instruction seems to have potential as an inclusive
practice. In each of the studies described above, use of strat-
egy instruction improved the academic performance of stu-
dents both with and without disabilities enrolled in general

education classes. Another factor supporting the use of strat-
egy instruction is that it was shown to be effective across
many grade levels (e.g., 2nd—10th grades) and in varying skill
and content area classes (e.g., math, reading, social studies,
and English). Finally, in the studies reporting consumer sat-
isfaction data (Beals et al., 1983; Scanlon et al., 1996) teach-
ers indicated that teaching students about how to process in-
formation is important.

Despite these promising findings, several issues must be
considered. In the studies reporting consumer satisfaction
data (Beals, 1983; Scanlon et al., 1996), teachers expressed
that the time required to deliver strategy instruction is a prob-
lem for them. In the study reported by Beals et al. (1983),
teachers indicated that in order to teach strategies in their
classes, they had to give up teaching some content. Likewise,
in the study reported by Scanlon et al. (1996), teachers indi-
cated they were not able to deliver strategy instruction as of-
ten as they would have liked because of other demands such
as covering a certain amount of content by the end of the
school year. Even when teachers are willing to make this
trade-off, strategy instruction provided in general education
classes may not always be enough for some students with dis-
abilities to learn the strategy or benefit from its use. For ex-
ample, in the study reported by Idol (1987), after receiving
instruction on a reading comprehension strategy, one of the
three students with learning disabilities still earned an aver-
age score of 55% on reading comprehension tests. In the
study reported by Wedel et al. (1988) to use the LINCS Strat-
egy once they had mastered it, students with learning disabil-
ities required more instructional time than did the other stu-
dents in the class. Still, these limitations must be considered
in light of the fact that in the study by Harris et al. (1995),
teachers were able to teach students the same math skills, in
the same amount of instructional time used in the district his-
torically, and obtained positive results for students with learn-
ing disabilities when they used strategy instruction.

This initial research on strategy instruction as a inclusive
practice underscores the challenge inherent in finding enough
time to instruct students to mastery in a given learning strat-
egy while still covering the required curriculum within the
general education classroom. This challenge did not seen to
be an issue in the Harris et al. (1995) study, in which the con-
tent and the strategy were a direct match. Nevertheless, in
classes where strategy instruction is an “add-on,” the chal-
lenge seems particularly difficult. Additional work is needed
to create the types of instructional conditions in which com-
plex learning strategies as well as the required content can be
taught and learned within the general education classroom in
such a way that students and teachers are satisfied.
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SUMMARY

The purpose of this review has been to describe and criti-
cally examine studies on inclusive practices and to help clar-
ify which, if any, can be considered validated practices that
fit the realities that today’s public school teachers face. This
review illustrates that few validated practices exist for teach-
ers to use. Despite the strong advocacy and emphasis for in-
clusive placements, surprisingly few inclusive practices were
found in our search. All together, only 29 studies describing
the effects of 14 different inclusive practices met the criteria
established for this review. Clearly, more research and devel-
opment are needed. This review, however, has illuminated
some promising inclusive practices for improving the aca-
demic achievement of students with and without disabilities
enrolled in general education classrooms. Each of the inclu-
sive practices described in this review has positively im-
pacted the academic achievement of students with and with-
out disabilities in general education classes to some extent.

Although several promising practices have been identified,
each practice has significant limitations. In some cases, the
practice did not produce socially significant results for all stu-
dents. For example , in several studies (e.g., Higgins et al.,
1992; Jenkins et al., 1991; Slavin et al., 1984a) the inclusive
practice did not affect the academic performance of students
with mild disabilities positively. In other studies reporting
positive effects, the interventions were not always powerful
enough to help all students with mild disabilities improve
academically (Phillips et al., 1993) or earn passing grades
(e.g., Bulgren et al., 1988). In other cases, the time allotted
for general education instruction was not sufficient to en-
hance the performance of students with disabilities. For ex-
ample, in several studies (e.g., Lenz et al., 1987; Pomerantz
et al., 1994; Wedel et al., 1988), before implementation of an
inclusive practice helped some students with mild disabilities
perform better academically, these students required addi-
tional instruction or practice on the intervention in a resource
class. Thus, for some students with disabilities to be success-
ful academically in general education classes, implementa-
tion of an inclusive practice alone may not be sufficient.

In still other cases, the practices may not fit the realities
that general education teachers face. For example, some of
the inclusive practices (e.g., Beals, 1983; Harris, et al., 1995;
Hofmeister et al., 1989; Kelly et al., 1990; Slavin et al.,
1984b; Wedel et al., 1988) required the standard curriculum
to be altered or changed. Based on the positive effects of
these practices, one might conclude that altering or changing
the curricula may be an effective strategy. Nevertheless,
whether teachers are willing to change or alter the standard

curriculum to include students with disabilities more success-
fully in their classes is unknown. Although some of the in-
clusive practices were designed specifically to support teach-
ers’ instruction of the standard curricula (e.g., Horton et al.,
1989, 1990; Maheady et al., 1988; Phillips et al., 1993;
Pomerantz et al., 1994) whether teachers can and will use all
of them regularly is unknown.

Effects of the inclusive practices described in this review
also must be considered in light of the fact that, in many of
the studies, the students with mild disabilities may not have
been representative of the general population of students with
mild disabilities. That is, the students with disabilities may
have been enrolled in the participating general education
classes because they were less affected by their disabilities
than other students with mild disabilities who were receiving
instruction in self-contained classrooms or who were spend-
ing a large percentage of their day in a pull-out situation.
Thus, the effectiveness of the inclusive practices reviewed
here for the whole population of students with mild disabili-
ties is unknown at this time.

The difficulty inherent in creating powerful and practical
practices for teacher use is underscored by the low number of
inclusive practices that have been developed and studied.
Nevertheless, the need for validated inclusive practices is be-
ing felt more strongly today than ever. Obviously, before the
fields of special education and general education can include
all students with disabilities successfully in general education
classrooms, more research and development are needed. To
determine if a practice is powerful and practical, researchers
must conduct studies in light of the realities general education
teachers face. Therefore, at a minimum, future studies on in-
clusive practices should:

* Report the effects a practice has on all students enrolled in a
general education class

* Indicate if the effects of the practice are socially and not merely
statistically significant (i.e., result in students getting grades of
“C” or better in the general education classroom)

* Indicate if additional support is required outside the classroom
in order for students to benefit from use of the practice

* Make clear if the students with disabilities enrolled in the class
are being mainstreamed or are part of a full-inclusion program
for all students with disabilities

* Describe the amount of training, planning, and implementation

time required for teachers to use the practice

Indicate clearly if the practice supports or supplants the use of

standard curricula

* Report both teacher and student satisfaction data for the practice.

In sum, special and general educators can be proud of their
efforts to find new ways to educate students with mild disabil-
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ities in inclusive mainstream settings. Still, until more vali-
dated inclusive practices can be developed, educators and pol-
icy makers need to consider carefully the amount of support
one teacher realistically can provide to any group of students.
As illustrated in this review, powerful and practical inclusive
practices exist; however, these practices have limitations and
alone may not be sufficient to improve the academic achieve-
ment of all students. To meet the learning needs of a signifi-
cant proportion of students with mild disabilities appropri-
ately, additional instructional support outside the general
education classroom may be required. Hopefully, with the
continued validation of innovative inclusive practices such as
those described here, the educational needs of all students
with mild disabilities, we hope, will be met someday in gen-
eral education classrooms. Until this hope becomes a reality,
however, the additional support that some students with mild
disabilities require should continue to be made available.
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