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Abstract: A study comparing the effects of a full-time mainstreaming approach for handi-
capped students with a resource room approach for similar students is reported. Results of the
study suggest that the full-time mainstreaming approach, known as the Adaptive Learning
Environments Model, exceeds the resource room approach in attaining desirable classroom
processes, student attitudes, and student achievement in basic skills.

# This article reports a study designed to
compare the effects of an educational ap-
proach, the Adaptive Learning Environments
Model (ALEM), when used as a full-time main-
streaming program for exceptional students
(learning disabled, socially and emotionally
disturbed, visually impaired, and gifted), with
the effects of a resource room approach for
similar students. It is the second article pub-
lished in this journal on an ongoing program of
research investigating product and process
outcomes resulting from use of the ALEM in a
variety of school settings.

The study reported in this article focused on
comparing student achievement, behavior, and
attitudes, the incidence of desirable classroom
processes, and costs under ALEM and resource
room conditions. As background information,
a brief description of the ALEM precedes a
discussion of the study and its results.

MARGARET C. WANG is Professor of Educational
Psychology and Director, Adaptive Learning Envi-
ronments Unit, Learning Research and Development
Center; JACK W. BIRCH is Professor of Special
Education and Professor of Educational and Devel-
opmental Psychology, University of Pittsburgh.

Exceptional Children

THE ADAPTIVE LEARNING
ENVIRONMENTS MODEL

The overall goal of the ALEM is to furnish a
demonstrably effective educational alternative
that accommodates the instructional and spe-
cial service needs of a broad range of individ-
ual students in regular class settings (Wang,
1980, 1981). The design of the program is
aimed at providing for the learning needs of
each student while adapting to the profession-
al and financial resources of local schools.

The ALEM contains 12 critical design di-
mensions which, in combination, support (a)
early identification of learning problems
through a diagnostic-prescriptive monitoring
system integrally related to the program’s in-
structional component; (b) delabeling of main-
streamed “special” students and description of
learning needs in instructional, rather than
categorical, terms; (c) individually-designed
educational plans that accommodate each stu-
dent’s learning strengths and needs; and (d)
teaching of self-management skills that enable
students to take increased responsibility for
their learning.

In schools where the ALEM is in operation,
instruction in basic skills for all students con-
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sists of two major components. The first is a
highly structured prescriptive learning compo-
nent which uses built-in, diagnostic proce-
dures to develop skills in academic subject
areas. The second is a more open-ended, ex-
ploratory, learning component which pro-
motes social . and personal development
through students’ planning and management
of their own learning. As a result of the combi-
_nation of these two components, it is expected
that each student will adopt an optimum pace
for successfully acquiring skills in academic
learning and in management of the learning
environment. In turn, it is anticipated that
students will acquire an increased sense of
competence and self-confidence in their own
abilities. At the same time, teachers are expect-
ed to be able to spend greater amounts of time
providing instruction rather than managing
students (Wang, 1980). For more detailed de-
scriptions of the ALEM and its impact on
student outcomes in both classroom processes
and basic skills achievement, see Wang (1983)
and Wang and Birch (1984).

THE STUDY

Setting

This study was conducted during the 1980-81
school year in one of the schools where the
ALEM is used as a mainstreaming program for
exceptional students. Data were collected on
179 students—108 regular and exceptional stu-
dents in ALEM classes (kindergarten through
third grade), and 71 regular and exceptional
students in non-ALEM classes (first through
third grades). All of the students in the study
sample were randomly assigned to the ALEM
and non-ALEM classes.

Each school day, the regular and exceptional
students in the ALEM classes received instruc-
tion together in all subject areas; including
reading and mathematics, on a full-time basis.
Education specialists (e.g., speech therapists,
special education teachers, reading specialists)
were available to consult with, and provide
support services for, regular teachers when
needed. In contrast, identified handicapped
" students in the non-ALEM classes spent each
morning (a.m. sessions) receiving instruction
in reading and mathematics in a special educa-
tion resource room. The resource room stu-
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dents attended non-ALEM regular classes in
the afternoon (p.m. sessions) for instruction in
other subject areas, such as social studies,
science, and language arts—an instructional
program with content and materials identical
to that provided for students in the ALEM
classes.

Measures and Procedures

Classroom processes. The Student Behavior
Observation Schedule (SBOS) was used to ob-
tain information on several major categories of
classroom processes (Wang, 1974). They are (a)
the nature and patterns of interactions between
teachers and students, (b) the nature and pat-
terns of peer interactions, (c) the settings in
which learning activities occurred, (d) the
types of tasks or activities on which students
worked, and (e) the manner in which time was
spent by students. The SBOS has been used in
a number of investigations of classroom pro-
cesses; its inter-observer agreement has been
found to be consistently above 85% (Wang,’
1974, 1976).

The SBOS was administered in October and
April of the 1980-81 school year for the a.m.
sessions of the ALEM and non-ALEM classes.
Additional observations of the handicapped
students in both sets of classrooms were con-
ducted. These observations focused on the
frequency of teacher-directed activities, inde-
pendent work, and time on-task. They investi-
gated the extent to which significant changes
in classroom behavior occurred between Octo-
ber and April for the two groups of students,
both when they functioned in the respective
programs during the a.m. sessions and when
they participated in the same district-based
program in the p.m. sessions.

Student achievement in basic skills. Stan-
dardized achievement test scores in mathemat-
ics and reading were used to measure student
achievement in basic skills.

Student attitudes. The Perceived Compe-
tence Scale (PCS) for children (Harter, 1982)
was used to assess students’ perceptions of
their own cognitive, social, and physical com-
petence, and their own feelings of self-esteem.
The PCS uses a structured rating scale format.
Students are given descriptions of hypotheti-
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cal children and are asked to choose the ones
most like themselves. They also are asked to
describe how similar they think they are to the
hypothetical children. The PCS was adminis-
tered during May 1981 to all first-, second-,
and third-grade students in the ALEM and
non-ALEM classes.

Program costs. To determine the cost-effec-
tiveness of the ALEM, the actual and projected
costs of installing, maintaining, and extending
the program were compared to the costs of
maintaining the regular and special education
programs in the school where the study was
conducted. Information for the analysis was
provided by the school district.

Results

The following summary of results compares
the effects of the ALEM and resource room
programs in terms of classroom processes, stu-
dent attitudes, student achievement in basic
skills, and program costs.

Classroom processes. Results from the two
different sets of classroom observations carried
out in the study are summarized below. In-
cluded are summaries of (a) results from the
analysis of the SBOS data for students in the
ALEM and non-ALEM classrooms during the
a.m. sessions, and (b) comparisons of the class-
room behaviors of the two groups of main-
streamed handicapped students.

Comparison of classroom processes for stu-
dents in the ALEM and non-ALEM classrooms
during the a.m. sessions. A comparison of
the classroom process data collected for all
students in the ALEM and non-ALEM main-
streaming classes during the a.m. sessions
showed statistically significant differences (p
< .05) between the two groups of students in
all the classroom process variables included in
the study. For example, students in the ALEM
mainstreaming classes initiated interactions
with teachers more often (32.4%) than students
in the non-ALEM classes (4%). Also, they
interacted with their teachers significantly
more for instructional purposes (95.2% vs.
88.1% for the non-ALEM students), and they
interacted more frequently with peers for in-
structional purposes (45% vs. 13% for the non-
ALEM classes).
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Students in the ALEM classes spent less
time on teacher-prescribed activities (63.6%
vs. 91% for the non-ALEM students) and more
time on self-selected exploratory activities
(26% vs. 5.5% for the non-ALEM classes). At
the same time, students in the ALEM situation
spent nearly equal percentages of time in
group settings (group interactive, 22.3%; group
parallel, 25.1%; total, 47.4%) as in individual
settings (52.6%). Data on this variable are com-
parable to the findings for students in the non-
ALEM classes. They were observed to spend
54.9% of their time in group settings and
45.1% in individual settings. It is interesting to
note, however, that students in the ALEM
classes were observed to spend more time on-
task (90.1%) than students in the non-ALEM
classes (80%). (It should be pointed out here
that because handicapped students in the non-
ALEM classes received instruction in the re-
source room during the morning sessions, they
were not present when the classroom process
data for the non-ALEM regular classes were
collected.)

The data described above suggest not only
that adapting instruction to student differences
in regular class settings is feasible, but also that
it is likely to lead to the creation of classroom
environments that facilitate attainment of the
kinds of desirable classroom processes charac-
teristically attributed to the group-based, “di-
rect instruction” approach in the effective
schooling literature (e.g., National School Pub-
lic Relations Association, 1981; Good, 1983).
For example, some of the major criticisms of
the individualized instructional approach
have been a disproportionate amount of time
spent by students working in individual set-
tings, comparatively low on-task rates, high
rates of disruptive behavior, and a large per-
centage of teacher time spent interacting with
students on management rather than instruc-
tional matters (e.g., Brophy, 1979). In contrast
to these criticisms, the data from this study
reflect the kinds of classroom processes high-
lighted in the literature on instructionally
effective classes.

Comparison of classroom processes for the
ALEM and non-ALEM handicapped students.
To further investigate the impact of the ALEM
on the classroom processes of mainstreamed
handicapped students, data from the addition-
al classroom observations of handicapped stu-
dents in the ALEM classrooms and the re-
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source room were analyzed. Table 1 summa-
rizes the comparison of the changes in the
observation data collected in October and
April. Separate analyses were conducted for
the a.m. sessions, when the two groups of
students were in different programs, and the
p.m. sessions, when the same district-based
program was used for both groups. (As noted
earlier, the resource room students returned to
their non-ALEM regular classrooms in the af-
ternoon, while the ALEM students remained in
the same classrooms during the p.m. sessions.)
The table includes the mean percentages of the
observed behaviors for October and April as
well as the changes in percentage points for
each group.

To investigate the extent to which program
differences resulted in differences in observed
student behavior changes from the beginning
to the end of the school year, a series of t tests
was performed. The results are summarized in
Table 1. As shown in the table, the handi-
capped students in the ALEM classrooms
showed a significant decrease (8.1 percentage
points) in the mean percentage of time spent
on teacher-directed activities. In addition, sig-
nificant gains were observed in these students’
rates of on-task behavior (from 69.1% in Octo-
ber to 88.2% in April), and increases (of 27.1
percentage points) were observed in the per-
centage of time the students spent working
independently (either in groups or in individ-

TABLE 1
Changes in Behavior of Handicapped Students in ALEM Classrooms and Resource Room Between October
and April
ALEM Classrooms Resource Room
: Change Proba- ; Change Proba-
October April October April g

Observation P in Per-  bility pr in Per-  bility
Period/ _ _ centage fromt- . centage from t-
Behaviors X% S.D. X% S.D. Points test X% SD. X% S.D. Points test
AM.
Teacher-

Directed

Activities 129 123 4.8 2.5 -8.1 <01 40.3 133 225 119 —-17.8 <.01
Independent

Work 56.2 13.8 83.3 2.8 27.1 <.01 34.2 149 48.7 119 14.5 <.01
On-Task 69.1 6.7 88.2 4.2 19.1 <.01 74.4 8.0 712 153 -3.2 N.S.
Non-ALEM Mainstreaming Classrooms

P.M.
Teacher-

Directed

Activities 25.2 104 29.1 234 3.9 N.S. 27.5 190 445 37.0 17.0 N.S.
Independent

Work 373 223 673 24.2 30.0 <.01 31.1 19.8 28.2 249 —-3.5 N.S.
On-Task 62.5 - 13.3 96.3 4.2 33.8 <.01 58.7 15.9 727 221 14.0 N.S.

Note. Comparisons were based on the number of children for whom both October and April data were
available; 11 handicapped students were included in the ALEM data set, and 11 were included in the resource
room data set.

Note. This table is taken from Wang, M. C. (1982). Effective mainstreaming is possible—Provided that . . .
(LRDC Publication Series 1982/13). Pittsburgh PA.: University of Pittsburgh, Learning Research and Develop-
ment Center.
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ual settings). It is noteworthy that when the
- ALEM students participated in the school dis-
trict's regular education program during the
p.m. sessions, similar patterns of changes be-
tween October and April were observed in on-
task behavior and independent work. Only a
slight increase was observed, however, in
teacher-directed activities. These results sug-
gest that gains in on-task behavior and inde-
pendent work made by the ALEM students
throughout the school year were transferred to
situations in which the ALEM was not in
operation. Furthermore, the contrast in the
change patterns for teacher-directed activities
in the a.m. and p.m. sessions probably is more
a reflection of program differences than differ-
ences in student behavior.

In contrast to the data from the ALEM class-
rooms, the data from the resource room on
changes in student behavior suggest a very
different pattern. Although significant changes
(<.01) in the percentages of the observed fre-
quencies of teacher-directed activities and in-
dependent work were noted for the handi-
capped students while in the resource room,
similar behavior changes were not noted for
these students when they functioned in their
regular mainstreaming classrooms during the
p.m. sessions. It is also interesting to note the
differences in the changes (between October
and April) in the on-task behavior of the ALEM
and resource room students during both the
am. and p.m. sessions. The magnitude of
change was significantly less for the resource
room students (—3.2 percentage points in the
a.m. sessions and 14 percentage points in the
p.m. sessions), compared to the change for the
ALEM students (19.1 percentage points in the
a.m. sessions and 33.8 percentage points in the
p.In. sessions).

The data for the p.m. sessions are particular-
ly noteworthy because the same school district
program was used for both groups of students.
For example, although the October data for the
p.m. sessions essentially showed no signifi-
cant differences between the two groups, sig-
nificant differences were observed in the April
data. The ALEM students showed significant
increases in independent work and on-task
behavior during both the a.m. and p.m. ses-
sions, while the data for the resource room
students did not reflect similar changes in
these areas from October to April. Another
major difference between the two groups had
to do with their observed teacher-directed ac-
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tivities and independent work in April during
the p.m. sessions. Basically, the resource room
students were observed to engage more in
teacher-directed activities (44.5% vs. 29.1%),
while the ALEM students were observed to
engage more in independent work (67.3% vs.
28.2%) and on-task behavior (96.3% vs.
72.7%). :

Overall, the comparison data on classroom
behaviors suggest two major findings. First,
compared to the non-ALEM students, the
ALEM students were observed to engage less
in teacher-directed work, more in independent
work, and more in on-task behavior. Second,
positive changes in behavior from October to
April during the a.m. sessions were transferred
to the p.m. sessions only for the ALEM stu--
dents. In other words, the effects of the re-
source room program were not generalized to
the district’s regular program, while transfer
effects were observed for the ALEM students.

Student achievement in basic skills. Raw
scores on the Stanford Achievement Test in
mathematics and reading were compared for
the handicapped, regular, and gifted students
in the ALEM and non-ALEM classes. A num-
ber of comparisons were made. First, the
scores of the ALEM handicapped students
were compared with those of the non-ALEM
handicapped students. In the fall, the ALEM
handicapped students scored slightly lower
(25 in reading; 29 in mathematics) than their
non-ALEM handicapped peers (32 in reading;
34 in mathematics). However, by spring, the
ALEM students had made greater gains in
reading (21 vs. 7) and nearly comparable gains
in math (18 vs. 17).

A second comparison was made between
ALEM regular students and non-ALEM regular
students. The initial and final achievement
scores of both groups were comparable. In the
fall, the scores in reading were 48 for the
ALEM students and 49 for the non-ALEM
students. In mathematics, the scores were 43
for the ALEM students and 42 for the non-
ALEM students. The spring scores in reading
were 62 for the ALEM students and 64 for the
non-ALEM students; in “mathematics, the
scores were 59 for the ALEM students and 60
for the non-ALEM students.

Finally, the achievement scores of ALEM
gifted students and non-ALEM gifted students
were compared. As with the scores of regular
students, the reading and mathematics scores
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for the two groups of students in both fall and
spring were comparable. The reading score for
the gifted ALEM students increased from 55 in
the fall to 93 in the spring, and a similar
increase was noted for the non-ALEM students
(from 59 to 90). Both groups of gifted students
also experienced gains from fall to spring in
their mathematics scores: ALEM students
scored 48 in the fall and 87 in the spring; non-
ALEM gifted students scored 49 in the fall and
90 in the spring.

It seems especially important to note that the
achievement data should be interpreted in
light of the staffing resources for the two
groups of classrooms. The 11 handicapped
students in the resource room received instruc-
tion in mathematics and reading from one
teacher and one aide (a student-teaching staff
ratio of 5.5 to 1). In contrast, the teaching team
in the ALEM mainstreaming classes, with an
average of 45 students, consisted of two teachers
and one instructional aide (a student-teaching
staff ratio of 15 to 1). The ALEM teaching staff
worked not only with the regular and gifted
students, as did the staff of the non-ALEM
classrooms, but also provided reading and
mathematics instruction to the mainstreamed
handicapped students, while the non-ALEM
handicapped students received reading and
mathematics instruction in resource rooms
from special education teachers.

Student attitudes. An important goal of
schooling in general, and assessment of the
ALEM'’s efficacy in particular, is documenta-
tion of social and attitudinal outcomes (Glaz-
zard, 1981; Reynolds & Birch, 1982; Strain,
1982). It has been hypothesized that exception-
al students in adaptive instruction programs
like the ALEM—full-time mainstreaming pro-
grams aimed at adapting to individual social
and learning needs—are likely to develop posi-
tive perceptions of academic and social com-
petence as well as overall feelings of self-
esteem. To investigate the impacts of the two
programs on students’ self-perceptions, the
data from Harter’s (1982) Perceived Compe-
tence Scale for children were analyzed.
Overall, the data suggest three major find-
ings. First, the handicapped students in the
ALEM classes tended to rate their cognitive
competence, social competence, and general
self-esteem significantly higher than did the
handicapped non-ALEM students. Second,
regular students in both the ALEM and non-

38

ALEM classes rated themselves at about the
same levels in social competence and general
self-esteem. However, the ALEM regular stu-
dents scored slightly higher in cognitive com-
petence. Finally, handicapped students in the
non-ALEM classes showed consistent patterns
of lower self-ratings on all three scales than the
regular students in the same classes. This pat-
tern was reversed, however, in the ALEM
classes, where the handicapped students’ self-
ratings and those of the regular students were
almost identical on the social competence and
general self-esteem rating scales. In fact, the
mean ratings of the handicapped students
were slightly higher than those of their regular
peers.

Program costs. In a preliminary examination
of the cost effectiveness of the ALEM in pro-
viding special education services for excep-
tional and non-exceptional students in regular
classes, the costs of installing and maintaining
the ALEM in School District A were compared
to the cost of maintaining the district’s conven-
tional regular and special education programs.
(The school which provided the setting for this
study is located in School District A.) Results
of the comparison are summarized in Table 2.
The table shows the projected implementation
and maintenance costs involved in initial in-
stallation of the ALEM and extension of the
program to seven kindergarten through third-
grade classes in two schools over a three-year
period. Also noted are the costs of maintaining
School District A’s regular and special educa-
tion programs, as well as the total cost of
serving all students in the district through the
ALEM and the conventional programs.

As noted in the table, the total cost de-
creased significantly from 1979-80, one year
before the ALEM was installed. Despite the
considerably greater ALEM start-up cost, the
district realized a reduction of close to $20,000
in total spending during the first year (1980
81). By the third year (1982-83), when seven
kindergarten through third-grade classes were
implementing the ALEM, School District A’s
total ALEM and special education costs were
expected to be reduced from the 1979-80 total
by a little more than 50%. It should be noted
that the reduced cost figures for the ALEM
reflect the savings which resulted from using
the ALEM as a full-time mainstreaming pro-
gram and redeploying the district’s current
special education personnel and facilities.
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It is emphasized that these cost comparisons
are made from a very limited base of hard data,
and they include linear projections which
must be considered quite tentative. However,
even if the ALEM costs were underestimated
by as much as 50% or 75%, the results still are
encouraging from the cost/quality point of
view. Of course, quality, as reflected in stu-
dents’ academic and personal-social growth,
must be the overriding consideration in any
program.

SUMMARY AND DISCUSSION

Preliminary results from the two studies on the
ALEM reported in this journal suggest the
feasibility of restructuring regular education
programs to much more adequately serve stu-
dents with diverse learning characteristics and
needs, including many of those students who
currently are served by compensatory and spe-
cial education pull-out programs. Realization
of this vision requires restructuring both the
educational system and the present fiscal reim-

bursement and accounting systems to ensure
the provision of adequate financial and admin-
istrative stipport for program implementation.
The data presented in Table 2, for example,
provide a case-in-point. The start-up costs of
implementing an adaptive school program
might be considerably greater than most dis-
tricts’ ordinary basic education costs. Thus,
districts need the flexibility to creatively use
all of their available resources in the initial
provision of “special” education services in
regular classes for every student who needs
them. It is our contention that widespread
implementation of effectivé mainstreaming is
unlikely without concomitant restructuring of
schools’ present educational systems and fi-
nancial support/fiscal management structures.

While the limited data presented in this
paper must be interpreted with caution, they
do suggest a feasible and promising alterna-
tive. The time seems to be ripe for pursuing
intensive efforts aimed at identifying ways of
capitalizing on the technological and educa-
tional programming advancements, as well as

TABLE 2*
Comparisons of the Projected Costs of Implementing the ALEM as a Mainstreaming Program and
Implementing the District’s Traditional Regular and Special Education Programs School District A

ALEM Traditional Program
New Maintenance Special Cost to
School Number of Implemen- Maintenance Number of Cost (Regular Education  School
Year Classes tation Cost Cost Classes Education) Cost District
1979-80 0 0 0 7 $2,128 $60,000 $62,128%
1980-81 4 10,700° 0 3 1,265 30,000 41,965
1981-82 7 8,700 6,600 0 0 15,500 30,800°
1982-83 7 0 14,500 0 0 15,500 30,000

Note. The projected costs presented here are based on current costs and do not provide for inflation.

Note. This table is taken from Wang, M. C. (1982). Effective mainstreaming is possible—Provided that . . .
(LRDC Publication Series 1982/13). Pittsburgh PA.: University of Pittsburgh, Learning Research and Develop-
ment Center. .

* This figute represents the cost (excluding the salaries of regular and special education teaching staff) to the
district of maintaining a basic education and resource room program for the education of regular and
exceptional children. The current enrollment figure of 22 exceptional children was used. This figure
accommodates two resource rooms to support the regular education program for exceptional children.

® Implementation figures for the ALEM include the cost of aides and curricula, while the figures for the
traditional program include only curricular cost.

¢ This figure includes the full-time salary of a special education teacher who would function as the education
specialist for the ALEM classrooms.
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the social and political supports, for providing
‘“special” education services in regular school
and class settings. One realistic possibility for
the 1980’s would involve building on the state
of the art of current school improvement efforts
to provide instructional-learning experiences
that are adaptive to the special learning needs
of diverse students. Additional reports of find-
ings are projected from ALEM installations in
several different states. From this larger data-
base, it is planned to further test the range and
adaptability of such approaches to merging the
best in regular and special education.
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