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ABSTRACT Recent research from randomized experiments
on class size points to positive effects of small classes that per-
sist for several years, but the evidence about the social distri-
bution of effects is less clear. Some scholars have contended
that the immediate effects of small classes are larger for
minorities and for disadvantaged persons (e.g., J. D. Finn &
C. M. Achilles, 1990). Those claims have led to policies of
class size reduction specifically to reduce inequality in educa-.
tional outcomes. The authors used data from a 5-year follow-
up to Project STAR to investigate whether differential effects
of small classes on achievement for minority students persist.
A repeated measures analysis suggested that there was a sta-
tistically significant, positive differential lasting benefit of 4
years for minorities enrolled in small classes in reading, and a
negative differential lasting benefit for girls enrolled in small
classes in mathematics over 5 years following the experiment.
Thus, it appears that the lasting benefits of 4 years of small
classes may reduce racial and ethnic inequality in reading and
gender inequality in mathematics.

Key words: minority students, Project STAR, reading and
mathematics, small class size

T he problem of how one should allocate resources
to increase achievement for all students and to
close achievement gaps between advantaged and

disadvantaged students is a central issue facing education
researchers and policymakers. For example, the No Ghild
Left Behind Act (the most important federal legislation on
elementary and secondary education) requires that schools
make adequate yearly progress in closing achievement gaps,
or face sanctions for failing to do so. Several kinds of strate-
gies might be used to address achievement gaps between
groups in society.

One approach is that educators provide different or addi-
tional instruction or services targeted specifically at the dis-
advantaged group. Various forms of compensatory education
are an example of that approach (e.g., pull-out programs,
peer tutoring). The disadvantage of the approach is that the
resources allocated specifically for addressing achievement
gaps do not directly benefit the advantaged group. An alter-
native approach is for educators to provide an intervention
that would directly benefit all students by increasing their
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achievement while also closing the minority-majority or
advantaged-disadvantaged achievement gaps.

There is some evidence that reducing class size might be
sucb an intervention. Finn and Achilles (1990) analyzed
data from the first 2 years of Project STAR (Student
Teacher Achievement Ratio; tbe Tennessee class-size
experiment) and found evidence tbat tbe positive effects of
small classes were larger for minority students. However,
those differential effects (Class Size x Minority interac-
tions) were statistically significant only for reading
achievement. A more recent analysis of 4 years of Project
STAR suggested differential effects for minority students
(Kreuger, 1999), but other analyses of tbe same data have
found less persuasive evidence for differential effects (Nye,
Hedges, &. Konstantopoulos, 2000a). Similar findings of
somewbat larger long-term class-size effects for minorities
were obtained in tbe initial reports of tbe Lasting Benefits
Study (tbe follow-up study of students who bad been in
Project STAR), but tbeir statistical significance was not
evaluated (Nye et al., 1994). Those analyses were widely
reported, however, and were interpreted by many educa-
tional researchers, policymakers, and practitioners as evi-
dence that tbe effects of small classes were more positive for
minorities and disadvantaged persons than for all students
and tbat these effects persisted over time.

Class size is an appealing policy variable because it is
under administrative control. It is not an instructional vari-
able in tbe sense tbat knowing class size gives little insigbt
about tbe instructional processes tbat may be unfolding in
tbe classroom. However, unlike reform strategies tbat
involve cbanging instruction in the classroom, class-size
reduction is relatively straigbtforward for teachers to imple-
ment given adequate resources. Moreover, unlike strategies
tbat involve cbanges in instruction, administrators can
determine wbether class-size reduction bas been imple-
mented as planned.
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Manipulating class size is a policy option that is gaining
increasing attention throughout the nation. Eighteen states
have recently adopted policies that reduce class sizes in
order to improve achievement; reduction of class size is
included in the recent education initiative signed by Presi-
dent George W. Bush. Some states and localities (such as
Madison, Wisconsin) have explicitly linked policies of
reducing class size to efforts to reduce achievement gaps
between minority and majority students.

To know whether the policy of reducing class size will
achieve the intended goal, one must know whether the dif-
ferential class size-effects for minorities will persist over
time or diminish (as have the effects on many other early
interventions). In this article, our purpose was to address
that question by using data from Project STAR.

Related Literature

There are three traditions of research on the effects of
class size on academic achievement. All of those traditions
frame the problem as one of estimating the effect of an edu-
cation policy variable (class size) on a student outcome
(academic achievement). The intervening variables in the
mechanism by which the treatment produces its effect
(presumably by changing instruction) are of little interest.
The research question is how much achievement may
change if class size is manipulated by a certain amount.

One tradition of research on class size is represented by
over 100 quasi-experimental studies of the effects of class size.
That work has been reviewed by Glass and Smith (1979),
Glass, Gahen, Smith, and Filby (1982), and Hedges and
Stock (1983). Their consensus is that the bulk of the studies
suggests that class-size reduction improves achievement,
although others disagree about the interpretation of the
research (e.g.. Educational Research Services, 1980; Slavin,
1984). However, there are only 14 randomized experiments
among the collection of 100 studies, the majority of which
involve only small samples of students. As a result, those
small experiments do not individually or collectively provide
persuasive external validity ("generalizability").

A second tradition in the study of class size effects is the
econometric work on education production functions. That
research reported data from surveys or administrative records
from large collections of classrooms. The researchers used
statistical (multiple regression) models that expressed
student achievement as being a function of class size while
statistically controlling for student characteristics such as
social class, prior academic achievement, race, and gender. If
the variables that are used as statistical controls (e.g., social
class, prior achievement, race, and gender) adequately con-
trol for all other sources of variation in achievement except
class size, then these studies provide estimates of the relation
between class size and achievement.

Econometric studies tbat examined tbe effects of class
size on achievement have been reviewed elsewhere (see,
e.g., Greenwald, Hedges, &. Laine, 1996; Hanusbek, 1986,

1989; Hedges, Laine, & Greenwald, 1994). Some contro-
versy exists over the interpretation of the econometric
studies, but tbe consensus is tbat they are probably less
internally valid tban experiments for several reasons.

First, the student background data used for statistical
controls are often limited. The best studies use data on
individual students and include measures of prior achieve-
ment, socioeconomic status (SES), and other characteris-
tics. Many studies have much weaker control variables, for
example, no pretest scores and only free or reduced-price
luncb eligibility. Sometimes the control variables are not
available for eacb individual student but obtainable only at
tbe level of an aggregate such as schools or school district.
Such weak control variables may fail to fully account for
individual differences between students assigned to classes
of different sizes. In such cases, the association between
class size and achievement may be confounded with other
uncontrolled differences between achievement in classes of
different sizes.

For example, a plausible rival hypothesis is that achieve-
ment (or expected achievement) causes students to be
assigned to classes of different sizes, not vice versa. That is,
students may be assigned to smaller classes precisely
because their achievement is low (for example in compen-
satory or remedial programs). In such a case, failure to
explicitly control for each student's prior achievement
could result in uncontrolled bias.

Second, in econometric studies, researchers often use poor
data on the independent variable of class size. For example,
researchers may use the ratio of number of students in a
school to the number of teachers in that school as a measure
of class size for all classes in the school. Such a measure is
problematic for two reasons. One reason is that classes in a
school may not all be the same size. The other reason is that
not all teachers in a school may be assigned to classrooms
because there may be teachers with specialized functions who
have no classroom assignment. Thus, pupibteacher ratio may
underestimate class size. Poor measurement of the indepen-
dent variables in regression models can bias estimates of
effects (although when there is more than one independent
variable the direction of the bias is not obvious witbout addi-
tional information; see, e.g., Gook & Gampbell, 1978).

Thus, the previous research of botb types (econometric
studies and small-scale experiments) is limited for the pur-
poses of determining whether there are main effects of class
size on achievement. Previous research is even more limit-
ed for evaluating the differential effects of small classes on
minorities or the disadvantaged. Relatively few of the
small-scale experimental studies and none of the econo-
metric studies have evaluated differential effects for
minorities. The few evaluations of differential effects were
subject to tbe same limitations (and generally even lower
statistical power) as have plagued the evaluation of main
effects (see Gronbacb & Snow, 1977).

Third, class-size research involves large-scale experimen-
tal studies. There is only one example of this research tra-
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dition—the Tennessee class size experiment. Large-scale
field experimentation does not have the weaknesses of
either small-scale experiments or econometric studies, as
discussed in the Project STAR section of this study.

Lasting Benefits of Early Education Interventions

Several early educational interventions have demonstrated
immediate effects on student achievement, but the effects
typically disappeared over time so that the achievement of
students who received the intervention was no higher than
those who did not. For example, McKey et al. (1985) found
that immediate positive effects of Head Start completely
disappeared by 3 years after the intervention. In a compre-
hensive review of model preschool and Head Start programs,
Haskins (1989) reported similar results. White's (1985)
analysis of 300 early intervention programs also found a
pattern of initial effects that diminished over time, as did Bar-
nett's (1992) investigation. A notable exception to those
findings is the Perry Preschool Project, which produced last-
ing gains in achievement (see e.g., Bamett, 1985). A some-
what more optimistic view of possible lasting effects of early
interventions was offered by Bamett (1995).

Project STAR

An important source of information on class size is Project
STAR. The randomized experiment, which was commis-
sioned in 1985 by the Tennessee state legislature and imple-
mented by a consortium of Tennessee universities and the
Tennessee State Department of Education, is described in
detail by Word etal. (1990).

Ultimately, 79 elementary schools in 42 school districts
became sites in the STAR experiment. The school districts
had to agree to participate for 4 years and to allow site visi-
tations for verification of class sizes, interviewing, and data
collection, including extra student testing. School districts
also had to allow random assignment of pupils and teachers
to class types from kindergarten through Grade 3. The state
paid for the additional teachers and classroom aides, and
only class-size conditions changed within schools. Educators
in the school districts followed their own policies, curricula,
and so forth. Because no student received any less service
than would normally have been provided by the state as a
consequence of being in the STAR project, there was no
incentive for any student or school not to participate.

The experiment randomly assigned kindergarten students
into small classes (13 to 17 students), regular classes (22 to 26
students), or regular classes with a full-time classroom aide.
Teachers also were assigned randomly to classes of different
types. The assignments of students and teachers to class type
were maintained through the third grade. Some students
entered the study in the first grade and subsequent grades but
were assigned randomly to classes at that time.

Project STAR, called "one of the great experiments in
education in U.S. history" by Mosteller, Light, and Sachs

(1996, p. 814), substantially mitigates many of the problems
of other class-size research. Because it is a randomized exper-
iment that randomizes teachers and students into class-
rooms within each participating school, it has high internal
validity. Project STAR involves a broad range of schools
from throughout a diverse state. It includes large urban dis-
tricts and small rural ones, and a range of wealth ranging
from some of the wealthiest school districts in the country
to some of the poorest. Therefore, Project STAR includes
essentially the entire range of education conditions that
occur in American education, and it is more likely to be
generalizable than smaller, more circumscribed studies con-
ducted in only one location. Moreover, it was conducted for
4 years as part of the normal operation of the schools that
participated and, therefore, is likely to avoid the effects asso-
ciated with experimental programs.

Previous Analyses of Data From Project STAR

Previous analyses of Project STAR have established the
overall effects of small classes on achievement of all stu-
dents during the experiment (Einn & Achilles, 1990;
Krueger, 1999; Nye, Hedges, & Konstantopoulos, 2000b;
Word et al., 1990). Other studies examined the differential
effect of small classes on minority students during the peri-
od of the experiment itself, but not the long-term differen-
tial effects for minorities (Krueger, 1999; Nye et al, 1994;
Nye, Hedges, & Konstantopoulos, 2000a). Yet, other
analyses have concentrated on the long-term effects of
reduced class size in the early grades on the achievement of
all students (Nye, Hedges, & Konstantopoulos, 1999). The
data from Project STAR has not been exploited to date for
the purpose of studying the persistence of differential
effects of small classes on the achievement of minority stu-
dents. In this article, we addressed the question of the dif-
ferential long-term benefits of small classes for minority
students by examining the achievement of Project STAR
students during the 5 years after the experiment ended,
when these students were in Grades 4 to 8.

Method

The design of the Project STAR experiment involves
random assignment of students and teachers to treatments
within schools. The study is conceptually a series of with-
in-school experiments in which participants use the same
procedures and outcome variables. Because the variance in
student achievement within schools is typically different
than the variance between schools, the sampling design
involves clustering or hierarchical structure that should be
taken into account in the analysis. One such analysis is the
use of hierarchical linear models (Bryk &. Raudenbush,
1992). Such models permit the analysis and pooling of
school-specific regressions (e.g., treatment effects) in a
manner that takes the clustering of the sample by school.

In previous analyses of data from Project STAR,
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researchers found larger immediate effects of small classes
for minority students. The mechanism leading to that dif-
ferential effect is unclear. Perhaps hecause teachers have
more titne to allocate to each student in small classes, they
can more effectively identify and correct learning difficul-
ties that plague minorities and other groups that have lower
average achievement. Also possihle is that small classes are
suhject to less disruption and minority students are differ-
entially affected hy disruptions in the learning environ-
ment. Whatever the mechanism might be, the fact that
larger immediate effects of small classes have been found
for tninorities raises the question of whether the differential
effects persist over titne.

Similarly, in their analyses of immediate effects of Pro-
ject STAR, Nye, Hedges, and Konstantopoulos (2000b)
reported some differential effects hy gender. Again, the
mechanism by which those effects were produced is not
clear. However, the fact that larger immediate effects of
small classes have been found suggests that these differen-
tial effects for gender might persist.

One could carry out separate analyses at each grade
level. However, because the data included repeated mea-
sures for the same students over time, it is possible to carry
out a repeated measures analysis of the data. Because such
an analysis uses the data from all five grades in the same
analysis, it should produce more powerful tests of the
Minority X Small Class interaction than analyses at each
grade level separately (at least if the interaction is the same
across grades).

Although the analysis of pooled data is probably more
powerful than analyses of each grade separately, it also has
some disadvantages. The pooled analysis requires pooling
data on different tests into the same analysis. If the raw test
scores are pooled, there will be differences in both the
mean and variability of test scores across grades. The dif-
ferences in variance across grades are particularly problem-
atic for models that assume a common residual variance. Of
course, such pooling makes sense only if the tests are strict-
ly equated. Previous analyses of these data led us to ques-
tion the adequacy of equating over the 4-year period.

We addressed the problem of unequal variances by stan-
dardizing test scores within grades before combining the
data. That response may have solved the problem of
unequal residual variances but did not entirely solve the
problem of making data from different grades comparable
(because the true variability of achievement may have
changed across grades). Standardizing the test scores made
the main effects of grade difficult to interpret. In particular,
the grade effects should not have been interpreted as esti-
mates of growth.

Another limitation of our analysis of pooled data was that
it assumed that effects, such as the Minority x Small Class
interactions, were the same across grades (i.e., the Minority
X Small Class x Grade interactions were negligible).
Although we investigated the data empirically and found
that the interactions were statistically insignificant, the

power to test higher order interactions was even smaller
than that for testing lower order interactions, so the tests
probably had relatively little power.

The specific model for the analyses reported here is one
in which the achievement test score Ŷ .̂  of the ith student
in the jth school at the Icth grade is

t = Pn + Pn-GRADE... + E ..,
ijK " O i j " O y i]k I)'

(1)

where Pg,. is a student-specific intercept, P,,. is a student-
specific grade effect, and e,., is a student and grade level-
specific residual.

The within-school model used in our analysis treated
student achievement as a function of (a) student charac-
teristics (gender and minority-group status or social class),
(b) class size, (c) interaction of assignment with minority-
group status and gender, and (d) three-way interaction of
class size, gender, and minority-group status. The specific
model for variation of coefficients between students within
schools (Level 2 model) is

hi = "ooi + "oij Female.. + Tio ,̂.Minority. + ^ ^
% Small. (2)

+ TTQJ. Small X Female .̂ + Tl̂ g. Small X Minority..

+ Jiĝ . Eemale x Minority.. + 7igg. Small x

Female X Minority.. + XQ.., (3)

where female ,̂ is a dummy variable for gender, minority, is
a dummy variable for minority-group membership, SES.. is
a dummy variable for free-lunch eligibility, smallij is an
indicator variable for small-class size. Small x Minorityij is
the Small by Minority interaction. Small x Femaleij is the
Small by Female interaction. Minority X Femaleij is the
Minority by Female interaction, and Small x Female x
Minority., is the three-way Small by Female by Minority
interaction, and 0̂̂ .̂ is a student-specific residual.

In either case, the model for the grade effect at Level 2 is

Plii = ^l (4)

where TtlO. is a school-specific intercept and Xĵ . is a stu-
dent-specific residual.

We modeled all coefficients except the intercept as ran-
dom whenever the variation across schools was statistically
significant. The intercept was always treated as random.
The specific Level 3 model for the mth coefficient in the
model for the intercept and grade-level slope, respectively,
in jth school (T^Q^J and n^^.) is, therefore.

and
"*" " O (5)

(6)
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jQQ are fixed effects and T\^. and Tlj .̂ are
Level 3 residuals (random effects). Therefore, the object of
the statistical analysis is to estimate the 10 fixed effects
(intercepts YQQQ, YQJQ, . . . , JQ^Q, and Y ĝ) determining each
of the 10 K.. effects and the corresponding between-school
variance components (variances of the r|p^. and "Hio)- We
conducted separate analyses for each of the two dependent
variables (California Tests of Basic Skills) mathematics and
reading test scores).

Results and Discussion

We first considered the pattern of differential effects of
small classes on minority students. Table 1 shows the small-
class effects that remained for White students and minori-
ty students in reading and mathematics achievement at
Grades 4 through 8 (1 to 5 years after the experiment
ended). Each of the small-class effects was presented as the
difference between the mean achievement in small classes
in Grades K to 3 and that in all remaining combinations of
classes (e.g., 1, 2, or 3 years in small classes) divided by the
overall standard deviation of test scores at that grade in
that subject matter. Thus, each of the small-class effects
was an effect size expressed in standard deviation units.

Comparing the effect-size estimates and ignoring statisti-

TABLE 1 . Small-Class Advantage, 1

Mathematics (ES)

Grade level White

4
5
6
7
8

Note. Raw
tion of the
effect size.

0.25
0.26
0.21
0.31
0.25

Minority

0.27
0.24
0.28
0.32
0.34

mean differences were divided
particular score

jy Race

Readitig (ES)

White

0.25
0.26
0.20
0.24
0.23

Minority

0.33
0.31
0.37
0.36
0.32

by the standard devia-
across all students in all classes. ES =

cal significance, the table shows that the stuall-class effect
for minorities was larger than for White students in every
case except mathematics at Grade 5. In the case of mathe-
matics achievement, the small-class effect for minorities
was only slightly larger in Grades 4 and 7, but was approx-
imately 30% larger in Grades 6 and 8. Grade 5 was an
anomalous case in which the effect size in mathematics
(unlike in reading) for White students was somewhat larg-
er than for minority students. In the case of reading
achievement, the small-class effect for minorities was con-
sistently much larger than for White students in all grades.

The small-class effects for boys and girls separately in
each grade are shown in Table 2. Comparing those effect
size estimates and ignoring statistical significance, the table
shows that the small class effect for boys in mathematics
was much larger than for girls at every grade level. The pat-
tern in reading was comparable. As in mathematics, the
small-class effect in reading was larger for boys in all grades.
Thus, it appeared that boys had greater lasting benefits
from small classes in mathematics and reading than did
their female counterparts.

The differential small class effects are disaggregated by
gender and race in Table 3. Comparing those effect size
estirnates and again ignoring statistical significance, the
table shows that the small-class effect for minority girls was

TABLE 2. Small-Class Advantage, by Gender

Mathematics (ES) Reading (ES)

Grade level Girls Boys Girls Boys

0.19
0.12
0.09
0.24
0.23

0.35
0.42
0.44
0.55
0.46

0.24
0.20
0.20
0.26
0.27

0.35
0.37
0.41
0.47
0.40

Note. Raw mean differences were divided by the standard devia-
tion of the particular score across all students in all classes. ES =
effect size.

TABLE

Grade
level

4
5
6
7
8

3. Small-Class Advantage, by '

Mathematics (ES)

Sender Within Race

Boys Girls

White Minority White

0.35 0.21 0.14
0.44 0.27 O.tO
0.39 0.44 0.04
0.51 0.40 O.t4
0.39 0.39 0.12

Minority

0.33
0.20
0.13
0.25
0.30

White

0.31
0.36
0.29
0.36
0.30

Reading (ES)

Boys

Minority

0.30
0.33
0.51
0.40
0.39

(
White

0.18
0.16
O.tl
O.t3
0.17

jirls

Minority

0.36
0.29
0.23
0.32
0.25

Note. Raw mean differences were divided by the standard deviation of the particular score across all students in
all classes. ES = effect size.
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consistently larger than for White girls in mathematics and
reading achievement. In contrast, the small class-effect for
minority boys was less consistent. Thus, it appeared that
minority girls experienced greater lasting benefits of small
classes than did White girls.

Although Tables 1,2, and 3 suggested a pattern of larg-
er estimated lasting effects of small classes in reading (but
not in mathematics) for minorities at every grade level,
they did not provide the evidence to evaluate the statisti-
cal significance of these differences. Therefore, we used
hierarchical linear model analyses, whose results are sum-
marized in Table 4. Overall, girls had significantly higher
achievement than did boys, with a covariate adjusted
advantage of 0.205 standard deviation in mathematics
and 0.156 standard deviation in reading. Minority and
low-SES students had significantly lower achievement in
reading and mathematics. The Female x Minority inter-
action was not statistically significant for either reading or
mathematics achievement, suggesting that minority girls
benefited no more or less from small classes than did
minority boys.

Perhaps more important for this experiment, the average
lasting effect of small classes was positive and statistically
significant. The average lasting effect of small classes was
about 0.357 standard deviation in mathematics and 0.271
standard deviation in reading achievement. The overall
Minority X Small Class interaction was small and statisti-
cally insignificant for the outcome of mathematics achieve-
ment but positive and statistically significant for the out-
come of reading achievement. That finding suggests that
this analysis provides no evidence of lasting differential
benefits of small classes for minorities in mathematics
achievement, but it does suggest differential lasting benefit
in reading. On average across the 5 years, minority students
experienced a differential lasting benefit of about 0.182
standard deviation in reading—about 67% larger than for
nonminority students.

The Female x Small-Class interaction was not statistically
significant for reading but was negative and statistically
significant for mathematics achievement. That is, girls bene-
fited less than 0.227 standard deviation from small classes in
mathematics than did boys. That finding raises the question
of whether girls are better off (in tenns of mathematics
achievement) in small classes or in regular-sized classes.

By combining the main effect of small classes and the
Female x Small-Class interaction in mathematics, we
determined that the net effect of small classes on mathe-
matics achievement was still positive for girls (e.g., -0.227
+ 0.357 = 0.130). Of course, the net effect of small classes
on mathematics achievement for boys was even larger (e.g.,
0.0 + 0.357 = 0.357).

Conclusions

The analyses reported here support the validity of the
conclusion that small classes in Grades K-3 lead to higher

TABLE 4. Hierarchical
Analysis of Differential
Through 8

Variable

Intercept (P(j)
Intercept (y^)
Residual variance
Female (p,.)
Intercept (y^^)
Minority (Pj.)
Intercept (Y02)
Low SES in Grade 3 (P,̂
Intercept (y^^)

Linear Modeling 3-Level
Minority Effects for Grades 4

Mathematics

-0.060*
0.100*

0.205*

-0.264*

-0.341*
Small class in Grades K-3

Interc^ept {yj
Female-small-class

Interaction (P,p
Intercept (y ĵ)
Minority-small-class

Interaction {^^p
Intercept {yj
Female-minority (p.̂ )
Intercept (y ,̂)
Female-minority-small-

class interaction (p^p
Intercept (ŷ g)
Grade (p,.)
Intercept (y^^)
Residual variance

Nole. SES = socioeconomic
*p < .05.

0.357*

-0.227*

0.014

-0.035

0.160

-0.010
0.012*

status.

Reading

-0.060*
0.061*

0.156*

-0.429*

-0.401*

0.271*

-0.089

0.182*

0.008

-0.024

-0.001
0.003*

academic achievement over the subsequent 5-year period.
Repeated measures analyses that examined the students
who received 4 years of small classes (kindergarten through
Crade 3) revealed larger lasting benefits from small classes
(as expected) and a pattern of positive differential lasting
benefits for minority students in reading (but not mathe-
matics). The repeated measures analyses pooling data
across grade levels revealed a statistically significant pooled
differential lasting benefit on reading achievement for
minorities of 4 years of small classes over the 5-year period
subsequent to the experiment. Thus, there is evidence that
4 years of small classes produced lasting differential benefits
for minority students in reading.

There is some evidence that in mathematics achieve-
ment girls experienced smaller lasting benefits from small
classes than did boys. However, because the main effect of
being female was positive in these data, the negative differ-
ential effect for girls lead to a smaller gender difference
among students who had 4 years of small classes than
among those in regular-sized classes. Thus, evidence indi-
cated that small classes could help reduce overall racial and
ethnic inequality in reading achievement and reduce gen-
der inequality in mathematics achievement.
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It is remarkable that the intervention of reducing class
size in the early grades, unlike many other early interven-
tions, has effects that endure for at least 5 years after the
intervention. Moreover, the analyses reported here provide
at least some support for the idea that small classes are an
intervention that can simultaneously raise achievement for
all students as well as reduce inequality.

Perhaps most disappointing about these data is that they
shed little light on the mechanism by which class-size
reduction affects achievement. Because little data were col-
lected about classroom processes or instruction, this exper-
iment cannot indicate how instruction might have
changed in the small classes to increase achievement or
why there were differential effects for minority students.
We hope that future research will include the collection of
data to elucidate a mechanism by which policy variables
such as class size produce effects.
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