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Abstract. This study compared reading, writing, and mathematics achievement of
students in comparable multiage and single-age classrooms in three different
school districts. We sought links between these two types of classroom groupings
and 1) gender, 2) Title I and non-Title I status, and 3) Hispanic and non-Hispanic
students. We used performance-based standardized achievement tests to assess
student abilities of a more complex nature. This study used samples of 3rd-graders
from school districts where both single-age and multiage classrooms existed. One
threat tothe validity of these results was selection bias (Burns & Mason, 1998). This
threat was taken into consideration by using a control variable, Title I and non-
Title I. We analyzed results by main effects and interaction with this control
variable to determine if the type of student taught (e.g., Title I or non-Title I; boy
or girl) seemed affected by classroom organization. Results showed higher achieve-
ment for regular students in multiage settings when compared with the same
population of students in a single-age setting, but no differences were observed for
Title I students in both multiage and single-age settings. We concluded that non-
Title I students in multiage classrooms were achieving more highly than non-Title
I students in comparable traditional single-age settings. However, the hypothesis
that multiage grouping might benefit Title I students and other traditionally
lower-achieving students was not borne out in this descriptive study.

Advocates of multiage classroom organiza- that might occur because of the way stu-

tion claim many psychosocial benefits for
students (e.g., Goodlad & Anderson, 1987),
but a research synthesis by Veenman
(1995a, 1995b) showed few studies with
very small effects supporting multiage
grouping over single-age grouping. Both
Veenman and critics of his review, Mason
and Burns (1996), agree about the need for
empirical evidence. This evidence should
involve studies where the achievement
measures represent what the public be-
lieves is important to learn.

This descriptive study reports student
achievement in comparable single-age and
multiage classrooms in three different school
districts in an urban county. The purpose of
the study was to provide empirical evidence
about potential differences in achievement

dents are organized for instruction.

What Is Multiage Grouping?

Single-age classrooms, the dominant class-
room organization in the United States,
contain students of mostly the same age,
who may vary greatly in their academic
achievement. Multiage classrooms, in the
form of the one-room school house, were
prevalent in the 19th century; these class-
rooms housed students at all ages and de-
velopmental levels. With the industrial
revolution and mass education, the need to
educate all students efficiently led to class
organizations consisting of same-age chil-
dren. An underlying assumption about
this type of organization is that students of
the same age are developmentally similar.
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Experience and research have shown that
this assumption is seldom true (Perrone,
1991).

Alternative grouping practices have
many labels and constructs, including
single-age, multiage, nongraded, and mixed-
age, among others (Mason & Stimson, 1996).
We deliberately use the term “multiage” in
thisstudy. We deem itimportant to use this
term to distinguish it from other terms that
frequently donot represent all the elements
of a mixed-age classroom organization.
Multiage grouping places children who are
at least a year apart, age wise and develop-
mentally, into the same classroom (Katz,
Evangelou, & Hartman, 1990). Studentsin
multiage classrooms work in small, prefer-
ably heterogeneous, groups and they
progress academically at their own paces.
This type of classroom organization may be
more natural of the way children behave in
our classrooms. In general, multiage group-
ing appears to be more aligned with
children’s natural groupings and learning
tendencies, whereas groupings by age are
characterized by large variance in achieve-
ment and abilities.

Research on Multiage Grouping

Research on alternative classroom organi-
zations has a rich history. One study that
particularly influenced the field was a com-
prehensive review done by Goodlad and
Anderson (1959). Subsequent research on
cognitive and non-cognitive benefits of
multiage grouping has been guided by this
publication and its revision (Goodlad &
Anderson, 1987).

Non-cognitive. Multiage grouping ben-
efits children in many ways, such as by
improving social skills, and reducing disci-
pline problems (Allison & Ong, 1996). So-
cial benefits research is mostly descriptive
and qualitative, taking into account par-
ticipants’testimonies, researchers’detailed
field notes, and analyses of video- and
audiotaped data. There is no doubt about
the growth in social and affective develop-
ment (e.g., child-child and child-teacher
interactions, problem solving, and peer as-
sistance). In particular, data on coopera-

tive problem solving (e.g., Kelley & Fitterer,
1998) reveals noteworthy benefits in favor
of multiage classrooms. Although many
studies focus on social development, the
impact of social gains on academic develop-
ment, such as literacy, also has important
learning implications (e.g., Stone &
Christie, 1996a).

A few studies show some negative ef-
fects of multiage grouping on older children
(e.g., Byrnes, Shuster, & Jones, 1994). In
large part, however, research shows advan-
tages for older children (e.g., mentorship,
relearning). For example, Stone and
Christie (1996a, 1996b) showed that older
children’s literacy development benefited
from more frequent opportunities to ex-
pand on basic and comprehension skills
while mentoring younger children. By con-
trast, children in a single-age kindergarten
setting showed far fewer helping behaviors.
Also evident were fewer social events by
which they could expand on literacy learn-
ing with peers.

The review by Veenman (1995a) on non-
cognitive effects of multiage grouping led
to a conclusion that multiage grouping had
small, positive effects on self-concept and
attitude. This finding, however, might be
tempered by Burns and Mason’s (1996)
hypothesis that these comparison studies
likely contain selection biases favoring
multiage grouping. Burns and Mason
(1998) concluded that, indeed, principals
assigned more able students to multiage
classes in order to lighten the teaching
burden created by such an organization.
This assignment made the single-grade
classrooms’ achievements of single-grade
classrooms lower when compared with
multi-grade classrooms. Future research
needs toaddress selection bias as a possible
threat to validity. Overall, a review of the
literature on non-cognitive gains from both
qualitative and quantitative research shows
multiage organization to have an advan-
tage over single-age organization.

Cognitive. Pavan (1977) reported the
first review of studies of student achieve-
ment in nongraded classrooms. Research
reported then was scant and inconclusive,
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although it leaned in favor of nongraded
classrooms. Slavin (1987) provided a com-
prehensive review of research on ability
grouping, followed by a larger synthesis of
the research on nongraded classrooms by
Gutierrez and Slavin (1992). Both reviews
offered results and implications favoring
alternative grouping. Similarly, Katz,
Evangelou, and Hartman (1990) synthe-
sized qualitative and quantitative research
and found that mixed-age grouping offered
students social and academic gains that
are better than, or at least the same as,
same-age grouping. Others conducted re-
search reviews with varying results (e.g.,
Anderson & Pavan, 1993; Veenman, 1995b).

Pavan (1992) reviewed 64 studies on
nongraded classrooms, dating from 1968 to
1990, that examined standardized test mea-
sures. Within standardized measures, she
focused on at-risk students’ achievement
and mental health. More than half of the
studies revealed significant results for
achievement and mental health. About
90% of the studies using standardized
achievement tests showed nongraded
groups doing better or as well as graded
groups.

Regarding content area instruction,
Stone and Christie (1996a, 1996b) com-
pleted a comparative analysis between
multiage (kindergarten through grade 2)
and kindergarten classrooms, and factored
for collaborative literacy learning during
sociodramatic play. Children in multiage
classrooms displayed marked increases in
literacy behaviors compared with their
single-age kindergarten peers.

Veenman (1995a) found that no differ-
ences existed in the achievement of compa-
rable multiage and single-age students.
Using their selection bias theory, Mason
and Burns (1996) maintained that a small
advantage might exist for single-age teach-
ing. Those authors also bring into play the
idea that the quality of instruction in
multiage settings may be not as high. They
argue that multiage grouping requires a
more challenging type of instruction (e.g.,
curriculum coverage), for which most teach-
ers are unprepared.

Reproduced with permission of the copyright owner.

Learning Strategies Related

to Multiage Grouping

There is increasing evidence on the extent
of learning strategies found in multiage
classes. These strategies include, for ex-
ample, peer tutoring and cognitive scaffold-
ing (Brown & Reeve, 1985; Vygotsky, 1978),
cooperative learning and heterogeneous
grouping (Slavin, 1987), socioemotional ver-
sus academic emphasis (Marcon, 1993), and
looping (Rasmussen, 1998). Rationales for
multiage grouping have been built largely
on research resulting from these related
practices.

Academic achievement also has been a
focus of these studies, and has produced
positive results. Advocates of multiage
grouping also refer to research from other
fields, such as special education and neurol-
ogy. Commonly, implications from these
peripheral fields recommend alternative
grouping strategies, such as multiage group-
ing, to better meet the needs of children
with special abilities (e.g., attention deficit
disorder with hyperactivity) (Aldridge,
Eddowes, & Kuby, 1998). In addition, strong
implications from years of brain research
have been applied to nontraditional peda-
gogy (Jensen, 1998; Shore, 1997).

Taken together, these related practices
(e.g., peer tutoring, heterogeneous group-
ing) have built a strong case in favor of
nontraditional learning approaches. Re-
sults from these alternative practices pro-
vide valuable information about constructs
within multiage grouping. Even with this
type of support, what remains is piecemeal
research. Whatisneeded, then, is research
on differences in academic achievement in
multiage classrooms and single-age class-
rooms. What is mostly lacking are studies
that focus on curriculum-relevant achieve-
ment measures in reading, writing, and
mathematics.

What Constitutes a Good Measure for
Student Achievement?

In most studies of student achievement, the
search for a criterion variable leads re-
searchers and evaluators to a common
choice: a published standardized achieve-
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ment test, such as the Iowa Test of Basic
Skills or the Stanford Achievement Test.
While these tests are adequate measures of
general learning of declarative knowledge,
the fact that these tests sample from alarge
domain of possible tasks limits their useful-
ness to measure instructional effectiveness
over a short period, such as a single year.
Also, school district curricula are very ex-
plicit about what is and isn’t taught in each
grade, and the standardized test ishardly a
precise instrument to reflect classroom
learning for a specific grade and school
year. Another limit of these published tests
is that they are easily corrupted by teach-
ers, school leaders, and others who will
narrow the curriculum and teach to the test
in an effort to produce publicly reported test
scores attesting to their effectiveness (see
Cannell, 1988; Haladyna, Haas, and Allison,
1998; Haladyna, Nolen, & Haas, 1991;
Mehrens & Kaminski, 1989; Nolen,
Haladyna, & Haas, 1991; Smith, 1991).
Because of the way publishers’ standard-
ized achievement tests are designed, test
scores are unlikely toreflect classroomlearn-
ing as based on either the district curricu-
lum or the state’s content standards.
Therefore, studies where publishers’ tests
are used as a criterion measure are badly
flawed, thus casting doubt on the validity of
these studies’ results.

At the time of the study reported here,
Arizona was uniquely engaged in a major
reform effort. The state had adopted its
own content standards, called the Essential
Skills. The Iowa Test of Basic Skills was
determined to have a low degree of correla-
tion with these standards (Noggle, 1987), so
the state initiated a revolutionary inte-
grated performance assessment in reading,
writing, and mathematics, which was de-
signed to reflect the kind of teaching that
focused on process and products that re-
quired performance aligned to Arizona’s
content standards. This test sharply con-
trasted with traditional teaching and test-
ing that called for low-level memorization
of fragmented knowledge. In the current
study, we decided to focus on reading, writ-
ing, and mathematics abilities that were

meant to be measured by the integrated
performance test known as the ASAP (Ari-
zona Student Assessment Program), and
that was linked to the state’s Essential
Skills.

Objectives of This Study

This study focused on seven questions bear-
ing on the differences between single-age
and multiage classrooms as measured by
the ASAP. With respecttoreading, writing,
and mathematics, is there a difference:

1. between comparable single-age and
multiage 3rd-grade students?

2. between boys and girls?

3. between TitleI and non Title I students?

4. among ethnic groups?

With respect to reading, writing, and math-
ematics, is there an interaction between
classroom organization (single-age and
multiage) and

5. gender?
6. Title I and non Title I students?
7. ethnic membership?

Method

Design of the Study
This study employed a quasi-experimental,
ex post facto design. In other words, stu-
dents were not randomly assigned to in-
structional settings. Whilesuch assignment
is a very desirable condition in experimen-
tal design, according to Mason and Burns
(1996) in their criticism of research on
multiage and single-age research, there are
several reasons why such designs are diffi-
cult to implement. First, schools are reluc-
tant to conduct experimental research,
especially when theoretical analysis favors
one method over another. Second, most
universities donotlook favorably on experi-
mental studies in which subjects might be
exposed to potentially negative treatments.

Therefore, an underlying assumption
was that the units of analysis in this study
were random with respect to assignment to
classes. This assumption is subject to chal-
lenge by Burns and Mason (1996), who
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suggested that there is evidence for selec-
tion bias in studies comparing multiage
with single-age classrooms. Their follow-
up study (Burns & Mason, 1998) offered
substantial evidence for selection bias and
the reason for this bias—that principals
believe multiage settings are more chal-
lenging to teachers, and, therefore, assign
more able students to offset the extra pres-
sure put on these teachers.

In this study, we introduced a control
variable (Title I/non-Title I) that controlled
for the student ability under both classroom
organization condition in this study. That
is, within each multiage and single-age
group, we have two subgroups: one consist-
ing of Title I students who are traditionally
lower-level learners, and the other, non-
Title I students, who we believe reflect
normal and above average learners. We
hypothesized differences between Title I
and non-TitleIstudentsin all three achieve-
ment areas tested. We also hypothesized
that multiage, Title I, and non-Title I stu-
dents would outperform their single-age, Title
I, and non-Title I counterparts, respectively.

Sample

Three urban Arizona school districts par-
ticipated in this study. Six schools were
selected based on the following criteria:
each schoolhad both single-age and multiage
classroom organizations at the 3rd-grade
level and all students were given the state-
based tests in reading, writing, and math-
ematics. The multiage classrooms had tobe
extant for at least three years.

The three districts represented rural,
suburban, and urban areas of Phoenix’s
greater Maricopa County. Each district
had distinctly different socioeconomic and
ethnic composition. District A was a more
affluent, rapid growing suburban commu-
nity of Phoenix, District B was a more
established school district with moderate to
low socioeconomic status students, and Dis-
trict C was in an adjacent city with a large
Hispanic population and low socioeconomic
status.

The total sample consisted of 615 3rd-
grade students (256 girls and 289 boys).

From this sample, 161 students were clas-
sified as Title I and 454 students as non
Title I. Ethnic membership for this study
was determined from the registration of
students by parents. The ethnic composi-
tion of the sample was 289 non Hispanic
and 218 Hispanic students. Because there
were few Native American and African
American students, they were not consid-
ered in this study. Because the gender and
minority representation of both multiage
and single-age samples were similar, the
possibility of selection bias seemed more
remote. Ifa selection bias were prevalent in
these three school districts, then a dispro-
portionate number of Hispanic students or
Title I students would have been selected
for single-age when compared to multiage
classrooms. Clearly, this was not the case
in this study.

Achievement Tests

As noted earlier, the achievement mea-
sures used in this study were integrated
performance assessments in reading, writ-
ing, and mathematics developed by the Ari-
zona Department of Education for its Arizona
Student Assessment Program. An example
of a typical item for the personal experience
narrative is summarized as follows:

Students read a personal experience narrative
about finding and caring for an injured owl. In
the pre-reading activity, students discuss caring
for injured animals and birds, and they explore
why some birds are called raptors. The students
then read the narrative and answer comprehen-
sion questions about it. Finally they illustrate
and describe their favorite part of the narrative.

Genericrubrics were used by trained evalu-
ators to rate performance.

The developmental history of this as-
sessment is described in a technical report
(Riverside Publishing Company, 1994). The
Form D test was carefully constructed to
reflect the state’s content standards, known
as the Essential Skills. This integrated
assessment shows alpha reliability esti-
mates for reading (.74), writing (.68), and
mathematics(.63). While thesereliabilities
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are low, the consequences of using such
measures in a research study jeopardize
the power of statistical tests. If statistical
significance is not achieved, such results
might be attributed to the low levels of
reliability of the extant measures used. On
the other hand, if statistical significance
were achieved, the results can be inter-
preted as overcoming the limitations im-
posed by these reliability levels.

With permission from the three school
districts, test data were obtained from their
archives. No student identification was
ever used in this study, in order to protect
students’ rights and privacy.

Analysis of Data

To answer the seven research questions
involving three dependent measures, 4-way
analyses of variance (ANOVA) were done
for each of the three abilities (reading, writ-
ing, and mathematics). Since we had seven
research questions, the analysis included

Ta

four main effects tests (multiage versus
single-age, gender, Title I versus non-Title
I, and ethnic membership). First-order
interactions were limited to questions five,
six, and seven. All other interaction effects
were grouped with the residual (error or
within) in this analysis. With satisfactory
statistical power in these analyses, alpha
was set at .05 for statistical hypothesis
testing. Effect sizes were reported when
statistical significance was achieved. These
effect sizes were standardized mean differ-
ences, using the total group standard devia-
tion for contrasting pairs.

Results and Discussion

Question 1: Multiage and

Single-Age Differences

Table 1 contrasts multiage and single-age
students for reading, writing, and mathemat-
ics. Foreach ability, multiage students scored
higher on the state’s integrated performance
assessment. The effects were substantial

ble 1

Differences Among Groups

Differences Between Multiage (N=490) and Single

-Age (N=190) Students

Subject Reading Writing Mathematics
Descriptive Statistics M SD M SD M SD
Multiage 9.5 3.2 4.8 1.6 12.0 4.8
Single-Age 8.6 3.0 4.2 1.6 9.6 4.9
F-ratio and probability 9.9, p<.05 14.8, p<.01 32.4, p<.05
Effect Size .294 .363 .488

Differences Between Girls (N =256) and Boys (N=289)

Subject Reading Writing Mathematics
Descriptive Statistics M SD M SD M SD
Girls 9.5 3.2 4.7 1.7 11.0 4.9
Boys 8.1 2.7 4.1 1.6 10.0 5.2
F-ratio and probability 28.2, p<.01 17.6, p<.01 5.2, p<.05
Effect Size .456 .364 .203

Differences Between Title I (N=161) and non-Title I (N= 454) Students

Subject Reading Writing Mathematics
Descriptive Statistics M SD M SD M SD
Title I 7.5 2.5 3.9 1.4 9.6 4.9
Non Title I 9.4 3.1 4.6 1.7 12.0 4.8
F-ratio and probability 44.7 p<.01 20.8 p<.01 17.6 p<.01
Effect Size .619 .423 .487

Differences Between Hispanic (N= 289) and non-Hispanic (N=218) Students

Subject Reading Writing Mathematics
Descriptive Statistics M SD M SD M SD
Hispanic 8.1 2.8 4.1 1.5 89 4.7
Non Hispanic 9.5 3.1 4.8 1.8 123 4.4
F-ratio and probability 26.6 p<.01 21.6 p<.01 66.0 p<.01
Effect Size 457 423 .691

Reproduced with permission of the copyright owner.
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for mathematics but less substantial for
reading and writing. The writing assess-
ment was limited to two dimensions for
scoring and has a limited range and corre-
spondingly low reliability. Therefore, the
effects were not as pronounced as they might
have been had the scoring been more com-
prehensive and reliable.

Question 2: Boy/Girl Differences

Table 1 also summarizes the results of the
ANOVAs for boy/girl differences for read-
ing, writing, and mathematics abilities. As
shown there, girls outscored boys in all
three performance measures. The effect
sizes were large for reading, moderate for
writing, and small for mathematics. These
results are somewhat surprising for math-
ematics. Boys usually outscored girls on
multiple-choice tests of mathematics.

On the performance-based test that in-
volved both reading and writing, however,
this advantage for girls reveals areversal of
a long-observed trends. Ryan and Franz
(1998) discussed the influence of item for-
mat on test performance in various sub-

jects, including mathematics, and Ryan,

Franz, Haladyna, and Hammond (1998)
provided more evidence of this effect in a
statewide assessment that included both
elementary and secondary students. Two
rivaling hypotheses for the results reported
in this study are: 1) that the performance
measure more accurately reflects the Na-

tional Council of Teachers of Mathematics’

definition of mathematics ability, which
includes the ability to read and understand
the problem and express the solution in
writing and visually, and 2) that writing
and reading ability may contaminate the
measurement of mathematics ability. These
two rivaling hypotheses have significant
implications for how we interpret perfor-
mance scores in mathematics and deal with
boys’ and girls’ achievement levels.

Question 3: Title I/ Non-Title I Differences

Table 1 also provides results for the com-
parison between Title I and non-Title I
students in reading, writing, and math-
ematics. We expected the non-Title I stu-

dents to outscore Title I students. Never-
theless, would multiage grouping benefit
TitleIstudents more than traditional class-
rooms would? The results in Table 1 show
major differences between the two groups,
with non-Title I students outscoring Title I
students regardless of classroom organiza-
tion. Reading scores showed a standard-
ized mean difference of .62, and writing and
mathematics had effect sizes of .42 and .49
respectively, in favor of non-Title I stu-
dents. Ifdifferences did not exist, we might
reject the test as not reflecting achievement
differences that we know, in fact, do exist
between these two groups. Another signifi-
cant finding is that Title I students have a
serious reading deficit that detracts from
their performance in writing and math-
ematics. That is, although Title I students
may have greater ability in writing and
mathematics than that displayed on this
test, their low reading ability may lessen
their chance to perform highly in these
other areas. This result is borne out in the
study by Ryan et al. (1998),in which causal
modeling was used with statewide samples
in Oregon and achievement measures in-
cluded performance-based tasks.

Question 4: Ethnic Group Differences

Since the demographic composition of the
three school districts lacked sufficient rep-
resentation by Asian American, African
American, and Native American students,
these groups werenotincluded in the analy-
sis. We made a Hispanic/Non-Hispanic
comparison, because many Hispanic stu-
dents populated these schools. Table 1
shows the results of this analysis. Again,
statistically significant differences were
noted. The effect sizes were substantial for
the differences among groups, with non-
Hispanic students outscoring Hispanic stu-
dents. As with the previous findings
involving Title I/non-Title I students, these
differences are not surprising given what
we know about the performance of students
in prior assessments. Another important
observation is that the performance of His-
panic students in mathematics is seriously
lower than nongraded Hispanics. The ef-
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fect size of .69 is 50% greater than the effect
size differences in reading and writing. An
earlier implication from the Title I/non-
Title I contrast was that low reading ability
may have contributed to low mathematics
performance. This implication may apply
more significantly to Hispanic students
whose second language is English.

Question 5: Interaction Between Multiage/
Single-Age and Gender

No statistically significant interaction was
observed between multiage/single-age and
gender. Since large effects existed for the
multiage versus single-age contrast and for
the boy versus girl contrast, interaction
effects would be unlikely. This finding
suggests the invalidity of thinking that

multiage grouping favors boys over girls or
girls over boys. The differences observed
between boys and girls seem constant within
type of classroom organization, namely
multiage and single-age.

Question 6: Interaction Between Multiage/
Single-Age and Title I/ Non-Title I

Significant interactions were detected for
reading and mathematics, but not for writ-
ing. Table 2 shows the means for the inter-
action and the effects of logical pairs of
groups. Title I students had identical read-
ing scores, whether in multiage or single-
age groupings, but alarge difference existed
between the multiage and single-age non-
Title I students. This finding suggests that
classroom organization may not affect

Table 2
Interactions Between Multiage/Single-Age and Title I and Non-Title I
for Reading and Mathematics

Reading Title I Non-Title I Effect
Multiage 7.5 10.7 T
Single-Age 7.5 8.9 456
Effect .000 .587

Mathematics Title I Non-Title I Effect
Multiage 9.3 13.7 .894
Single-Age 8.6 9.8 .243
Effect 142 793

Table 3
Interactions Between Multiage/Single-Age and Hispanic/non-Hispanic
for Reading and Mathematics

Reading Title I Non-Title I Effect
Multiage 7.5 10.7 417
Single-Age 7.5 8.9 .456
Effect .000 .587

Reading Hispanic Non-Hispanic Effect
Multiage 7.9 10.9 978
Single-Age 8.1 8.9 .261
Effect .062 .653

Mathematics Hispanic Non-Hispanic Effect
Multiage 9.8 15.0 1.057
Single-Age 8.4 : 6 .549
Effect .284 793
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achievement for Title I students, but that
there may be a sizable advantage for non-
Title I students. Multiage Title I students
did better on mathematics than their coun-
terparts in the single-age grouping, but the
non-Title I students did extremely well in
the multiage setting, besting their counter-
parts in the single-age setting by a very
large effect size of .79. The findings in
reading and mathematics support an emerg-
ing hypothesis that multiage grouping is
very effective for non Title I students.

Question 7: Interaction Between Multiage/
Single-Age and Hispanic/Non-Hispanic
The final question in this study dealt with
the distinction between Hispanic students
and non-Hispanic students. As with the
findings for Title I/non-Title I students,
reading and mathematics results provided
a statistically significant interaction, and
the interaction for writing was not signifi-
cant. Table 3 provides descriptive statistics
for the two-way interactions.

Inreading, multiage and single-age His-
panic students did equally well but consid-
erably lower than non-Hispanic students.
In mathematics, both Hispanic and non-
Hispanic students in multiage settings
scored higher than their single-age coun-
terparts. While these findings reflect the
higher achievement for students in multiage
groups, these results also suggest that non-
Hispanic students seemed to benefit more
from multiage grouping than did Hispanic
students.

Conclusions and Implications
The first four research questions dealt with
differences between groups of students.
Multiage students did better than single-
age students forreading, writing, and math-
ematics, but to varying degrees. The
differences between boys and girls were
very large for reading and writing, but girls
also showed a pronounced advantage over
boys in mathematics. Differences between
Title I and non-Title I students, and between
non-Hispanic and Hispanic students, were
predictably large, favoring non-Title I and
non-Hispanic students. Hispanic students

were most notably lower in performance in
mathematics than their non-Hispanic peers
in both classroom organizations.

The next three research questions dealt
with interactions of classroom organization
with gender, Title I status, and the His-
panic/non-Hispanic contract. No interac-
tion was observed for writing. Multiage,
non-TitleI groups scored higher than single-
age, non-Title I groups, but this difference
was not sustained for Title I single-age and
multiage groups. A similar result existed
for the Hispanic students in single-age and
multiage groups. Students who tradition-
ally score low on cognitive tests (namely,
Title I and Hispanic students) did not do
especially well, regardless ofhow they were
grouped for instruction.

As noted earlier in this paper, recent
reviews of research on multiage and single-
age grouping for instruction have led to
some controversy (Mason & Burns, 1996;
Veenman, 1995a,1995b). Mason and Burns
recommend field experiments of an experi-
mental nature designed to expose subtle-
ties in how these classes are organized and
conducted. They also suggest more obser-
vational studies that examine the lives of
multigrade and single-grade teachers, and
appropriate teaching strategies. Veenman
(1995a) also recommended observational
studies of teachers.

To their recommendations, we add an-
other important component for such stud-
ies. The measure of student learning has
been hotly contested in recent years. Tradi-
tional measures of school achievement have
been much criticized (Frederiksen, 1984) as
lacking ecological validity. These tradi-
tional tests measure declarative knowledge
that is foundational to learning more com-
plex behavior. The tests used in this study
were clearly developed to reflect learned
abilities of a complex nature. The multiage
settings have been described by Katz et al.
(1990) as having more in common with this
shift in emphasis from declarative to proce-
dural knowledge. Thus, it follows that in a
state (such as Arizona) undergoing this
kind of classroom reform, where teachers
areencouraged todevelop procedural knowl-
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edge, students in multiage settings natu-
rally outperformed students in single-age
settings. We believe that future studies
should use achievement measures that pos-
sess Frederiksen’s ecological validity. In
other words, the curriculum explicitly un-
derlying instruction should be directly as-
sessed with appropriate tests, and not
tangentially focused tests, as we often see
with publishers’ tests.

Given the appropriate instructional set-
ting, the experimental and observational
studies suggested by Veenman (1995a,
1995b) and Burns and Mason (1996) have
more potential of exposing differences in
achievement if they exist when a more ap-
propriate achievement measure is used.

This study offers encouraging evidence
about the benefits of multiage grouping on
students’ reading, writing, and mathemat-
ics abilities. Future studies should focus on
achievement measures that better reflect
the ecology of classroom teaching, rather
than the sterile sampling of low-level be-
havior provided by standardized achieve-
ment tests. In addition, the continued low
test performance of Title I students and
many Hispanic students, among other mi-
norities, is still reason for concern. If
multiage organizations are actually work-
ing, then we would expect to see more suc-
cess in these traditionally lower achieving
groups. Using Arizona’s content-based tests
as measures of student achievement, this
study did not uncover any success associ-
ated with multiage organization and Title I
and Hispanic students. Other factors may
be intervening, however. For instance, stu-
dents with low levels of reading comprehen-
sion may be unable to perform on complex
performance tests—the lack of strong read-
ing ability depresses performance, for one
thing. With increased reading ability, Title
I and Hispanic students might perform as
well as their counterparts when placed in a
multiage classroom. Comprehensive assess-
ments that include reading, writing, and
mathematics provide a better means for un-
derstanding student’s achievement, regard-
less of how they are organized for
instruction, but these assessments are es-

pecially needed to tease out achievement in
multiage settings.

This study, and others that will follow,
sheds more light on the achievement of
students in multiage classrooms. More
intensive studies of the learning and in-
structional environments within these com-
parable classroom organizations might
provide more evidence as to why multiage
grouping is so widely acclaimed.

Certainly, there is room for improve-
ment in how multiage grouping is investi-
gated. For example, the methods by which
some achievement “evidence” has been ob-
tained may be questionable. Mason and
Stimson (1996) charged that: “Although
many researchers have compared student
achievement and affective outcomes in com-
bination and single-graded classes, sound
methodological designs are rare” (p. 449).
In rebuttal to critiques of multiage group-
ing, Veenman (1995a) argued that, depend-
ing on what one looks for, flaws can be found
with virtually any study, especially one
that investigated a complex structure such
as mixed-age grouping. Also, what is con-
sidered “evidence” varies across proponents
and skeptics of nontraditional schooling
and between quantitative and qualitative
researchers.

References

Aldridge, J., Eddowes, E. A., & Kuby, P. (1998). No
easy answers: Helping children with attention
and activity level differences. Olney, MD: Asso-
ciation for Childhood Education International.

Allison, J., & Ong, W. (1996). Advocating and
implementing multiage grouping in the primary
years. Dimensionsof Early Childhood, 24(2), 18-
24.

Anderson, R. H., & Pavan, B. N. (1993).
Nongradedness: Helpingitto happen. Lancaster,
PA: Technomic.

Anderson, R. H. (1993). The return of the non-
graded classroom. Principal, 72, 9-12.

Riverside Publishing Company. (1994). Arizona
Student Assessment Program Assessment Devel-
opment Process, Technical Report, Form D1. Chi-
cago: Author.

Brown, A. L., & Reeve, R. A. (1985). Bandwidths
of competence: The role of supportive contexts in
learning and development (Technical Report No.
336). Champaign, IL: Center for the Study of
Reading.

214

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.




STUDENT ACHIEVEMENT: SINGLE-AGE VS. MULTIAGE

Burns, R. B., & Mason, D. A. (1996). Simply no
worse and simply no better may be wrong: A
critique of Veenman’s conclusion about multi-
grade classes. Review of Educational Research,
66(3), 307-322.

Burns, R. B., & Mason, D. A. (1998). Class
formation and composition in elementary schools.
American Educational Research Journal, 35(4),
739-772.

Byrnes, D. A., Shuster, T., & Jones, M. (1994).
Parent and student views of multiage classrooms.
Journal of Research in Childhood Education, 9,
15-23.

Cannell, J. J. (1988). Nationally normed elemen-
tary achievement testing in America’s public
schools: How all fifty states are above the na-
tional average. Educational Measurement: Is-
sues and Practice, 7(2), 5-9.

Frederiksen, N. (1984). The real test bias. Influ-
ences of testing on teaching and learning. Ameri-
can Psychologist, 39, 193-202.

Goodlad, J. 1., & Anderson, R. H. (1959). The
nongraded elementary school. New York: Teach-
ers College Press.

Goodlad, J. L., & Anderson, R. H. (1987). The
nongraded elementary school (Rev. ed.). New
York: Teachers College Press.

Gutierrez, R., & Slavin, R. E. (1992). Achievement
effects of the nongraded elementary school: A
best evidence synthesis. Review of Educational
Research, 62, 333-376.

Haladyna, T., Haas, N., & Allison, J. (1998).
Continuing tensions in standardized testing.
Childhood Education, 74, 262-273.

Haladyna, T. M., Nolen, S. B., & Haas, N. S.
(1991). Raising standardized achievement test
scores and the origins of test score pollution.
Educational Researcher, 20(5), 2-7.

Jensen, E. (1998). Teaching with the brain in
mind. Alexandria, VA: Association for Supervi-
sion and Curriculum Development.

Katz, L. W., Evangelou, D., & Hartman, J. A.
(1990). The case for mixed-age grouping in early
education. Washington, DC: National Associa-
tion for the Education of Young Children.

Kelley, M. F., & Fitterer, H. (April 1998). Multiage
and traditional classroom programs: A comparison
of standardized test score data, group cooperation
and problem-solving performance. Paper presented
at the Annual Conference of the Association for
Childhood Education International, Tampa, FL.

Marcon, R. A. (1993). Socioemotional versus
academic emphasis: Impact on kindergartners’
development and achievement. Early Child De-
velopment and Care, 96, 81-91.

Mason, D. A., & Burns, R. B. (1996). “Simply no
worse and simply no better” may simply be wrong:
A critique of Veenman’s conclusion about multi-
grade classes. Review of Educational Research,
66(3), 307-322.

Mason, D. A, & Stimson, J. (1996). Combination
and nongraded classes: Definitions and frequency
in twelve states. Elementary School Journal,
96(4), 339-452.

Noggle, N. L. (October 1987). Reporton the match
of the Standardized Tests to the Arizona Essen-
tial Skills. Tempe, AZ: Arizona State University
College of Education.

Pavan, B. (1977). The nongraded elementary
school: Research on academic achievement and
mental health. Texas Tech Journal of Educa-
tion, 4(2), 91-107.

Pavan, B. N. (1992). The benefits of nongraded
schools. Educational Leadership, 50, 22-25.
Perrone, V. (1991). Standardized testing. Urbana,
IL: ERIC Clearinghouse on Elementary and Early

Childhood Education.

Rasmussen, K. (1998). Looping: Discovering the
benefits of multiyear teaching. Education Up-
date, 40(2), 1-4.

Ryan, J., & Franz, S. (1998). Substantive and
psychometric relationships among reading, writ-
ing, and mathematics achievement with analyses
of gender and format-by-gender differences. Pa-
per presented at the annual meeting of the Ameri-
can Educational Research Association, San Diego.

Ryan, J. M., Franz, S., Haladyna, T. M., &
Hammond, D. (1998). Substantive and psycho-
metric relationships among reading, writing, and
mathematics achievement with analyses of gen-
der and format-by-gender differences. Technical
Report 98-02. Phoenix, AZ: College of Educa-
tion, ASU West.

Slavin, R. (1987). Developmental and motiva-
tional perspectives on cooperative learning: A
reconciliation. Child Development, 58,1161-1167.

Shore, R. (1997). Rethinking the brain: New
insights into early development. Washington,
DC: National Association for the Education of
Young Children.

Stone, S. J., & Christie, J. F. (1996). Collaborative
literacy learning during sociodramatic play in a
multiage (K-2) primary classroom. Journal of
Research in Childhood Education, 10, 123-133.

Stone, S., & Christie J. (1996, April). Collaborative
literacy learning during sociodramatic play: A
comparative analysis between multiage (K-2) and
kindergarten classrooms. Paper presented at the
Annual American Educational Research Asso-
ciation, New York.

Veenman, S. (1995a). Cognitive and noncognitive
effects of multigrade and multi-age classes: A
best-evidence synthesis. Review of Educational
Research, 65(4), 319-382.

Veenman, S. (1995b). Effects of multigrade and
multi-age classes reconsidered. Review of Edu-
cational Research, 66(3), 323-340.

Vygotsky, L. (1978). Mind in society: The develop-
ment of higher psychological processes. Cam-
bridge, MA: Harvard University Press.

215

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



