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ABSTRACT

To explore whether equality of educational opportunities is a reality in
US eighth grade mathematics classrooms, this paper utilizes data from
US states and districts that participated in the 1999 TIMSS-R study.
Analyses explore the relationship between classroom coverage of specific
mathematics content and student achievement as measured by the
TIMSS-R international mathematics scaled score. District/state level SES
indicators demonstrated significant relationships with both the dependent
variable of interest, mathematics achievement, and the classroom level
measure of content coverage. A 3-level model demonstrated a significant
effect of classroom content coverage on student achievement while
controlling for student background at the student level and SES at all
three levels, documenting significant differences in mathematics learning
opportunities among US eighth grade classrooms.
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Sometimes differences yield equivalent results. Sometimes, however,
differences make a difference. This paper explores whether the
differences across states and districts in eighth grade opportunities to learn
various mathematics content represent equivalent expressions of eighth
grade mathematics or different opportunities leading to different eighth
grade mathematics learning.

We use the term “opportunity to learn,” (OTL) or “educational
opportunity” specifically with reference to content coverage in the

narrow curricular sense in which the concept was originally developed by
Carroll (1962, 1963) and the IEA international studies (McDonnell, 1995).
Sociologists and others, such as Gamoran (1987), have broadened the
concept of opportunity to include characteristics of the context in which
the content coverage occurs that impact the opportunity differently for
different groups of children, ideas that are described more fully in the next
section, but this paper focuses on content as the focal aspect of OTL.

Schooling at times has been regarded as “the great equalizer” in American
society. Because of schooling, ability may triumph over circumstance,

and this would be the predominant result if US public schools provided
equality in content coverage. Any student willing to work hard and take
advantage of the opportunities to learn surely would have the chance to
go as far as his or her talent would allow, regardless of family origins and
socio-economic status. A false conclusion is sometimes expressed that the
lack of success in schooling must be due to a student’s lack of talent, hard
work, perseverance or some mixture of these.

The storied triumph of talent and effort appears to be close to the
individualism that is so much a part of the American fabled character.
Failure is individual — a lack of effort, talent, motivation, application

or perseverance; not a lack of opportunity. This storied triumph of the
individual adds poignancy and importance to determining whether

equal education opportunities are myth or realities in US schooling. The
extreme form of this individual triumph fable is seen in those that carry the
assumption of equal educational opportunities to the point that unequal
educational outcomes can only be explained by an unfortunate but
unavoidable distribution of natural abilities that necessarily relegates some
to the low end of the distribution (Herrnstein & Murray, 1994).

Is equal content coverage a reality as well as a common assumption or is

it a satisfying myth that eases the national conscience? If such equality is a
reality, then many will argue that no one — except, perhaps, the individual
student — can be blamed for disparate outcomes — not officials, not policy-
makers, not the schools and not the citizens. Still many would argue that
the effect of poverty must be taken into account. On the other hand, if
such equality is a myth, then all must share in the success or failure of
individual students. No longer can a satisfying myth ease the collective
American conscience about the outcomes of US schooling.
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It is, therefore, important to determine whether equal opportunities

to learn are a reality. This is the focus of this paper. The provision of

equal content coverage is made more complicated by the fact that the

US educational system is, indeed, not one system but is defined by at

least the fifty different states each with its own set of content standards.
Additionally, even with the presence of well-defined state standards and,
more recently, the increasing presence of corresponding state assessments,
local districts still maintain de facto control of curriculum within their
districts. One way in which districts maintain their curricular control is
the choice of the textbook series they adopt. While some states, to varying
degrees, maintain some control on the range of textbook series that may be
adopted by districts, the districts themselves in most states control the final
adoption and always control the selection of content to be covered and
emphasized from within adopted textbooks.

The American educational governance system is a system of shared
responsibility (Elmore, 1993). This system of shared responsibility creates
what one might term a form of “aggregate individualism,” that is, a group
that behaves and makes decisions in a decidedly individualistic manner,
each community individually acting and making decisions believing that
it and it alone (its authorities, its parents and its citizens) is ultimately
responsible for the children of its own community. Communities, and the
schools that are their loci for educational practice, act and make content
coverage as well as other decisions accordingly. This injects yet another
form of American individualism into questions of educational equality and
opportunity in US education. Given the structure of the US system there
are two such types of communities in which such aggregate individualism
occurs — states and local school districts. NCLB legislation and the resulting
control mechanisms have attempted, at best, to constrain these community
choices to meet some common standard of quality. However, they do not
typically have the legal authority necessary to enforce those constraints
except incidentally through rewards, punishment and the manipulation of
public perceptions.

Thus, two types of the American individualism are at work within US
education — the individualism of student talent and perseverance and the
collective individualism of states and locally controlled community-based
school districts. Do these two sources of individualism work together

or at cross-purposes? It seems that the two types of individualism often
operate at odds with each other and at cross-purposes. The collective
individualism of state and district control as it affects curriculum content
and emphasis is, in effect, one of the greatest threats to the assumption of
equality in content coverage (OTL). State and local control constrains the
educational opportunities of students educated under that control and
thus creates differences across such entities in OTL. This impact on content
coverage (OTL) is probably most pronounced at the local district level.
This is due in part to the long tradition in the U.S. of local school control
as well as the closeness of the district and its leadership to the day-to-day
instructional activities of teachers, including their selection of textbooks.
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Leaving the choice of content coverage to individual local districts, with

at best indirect and more global state controls, makes it possible and

even probable that the fable of American individualism — that talent and
hard work prevail over family origins and socio-economic status — is
unwarranted and inoperable. American children simply are not likely to
have equal educational opportunities as defined at the most basic level of
equivalent content coverage. It is therefore highly questionable and even
unfair to assume that differences in student achievement and learning

are the sole result of differences in individual student efforts and abilities.
Asserting that those who do not achieve at prescribed levels fail to do so
because they cannot or do not take advantage of the opportunities afforded
them is, at best, to mistake part of the story for the whole. The explanation
for differences in individual student outcomes must also include the
limitations and differences of opportunity introduced by the collective
entities (districts/states) to which they belong. This belonging is not by
their own choice but is determined by socio-economic factors, housing
patterns, community structures, parental decisions, and many other
factors that have one thing in common — they are all beyond the control
of individual students. Choices are made. They determine indirectly which
opportunities will and will not be provided to individual students — and
those students have no say whatever about those choices. To then attribute
achievement differences solely to differences in student efforts and abilities
is grossly unfair and simple-minded. At its simplest this ignores the
relationship of content coverage and achievement. This study uniquely
addresses this issue by studying the variation in content coverage across a
set of districts and states and relating it to cross-district/state variation in
achievement.
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BACKGROUND

The argument sketched above requires a more careful development
before turning to the empirical results. First, we provide more complete
definitions for the notions of “opportunity to learn” or “educational
opportunity.”!

The opportunity to learn (OTL) concept originated in the early sixties with
the work of John B. Carroll (Carroll, 1962, 1963). Although many ideas

and arguments centering on educational opportunity had underpinned
educational research prior to this time, it was Carroll’s work that gave OTL
a specific theoretical meaning. Carroll’s model argued that an individual
cannot learn a task if he or she is not allowed enough time to do so. Carroll
thus introduced OTL as a measurable concept that represented allocated
learning time.

Wiley and Harnischfeger (Wiley & Harnischfeger, 1974; Harnischfeger &
Wiley, 1978) argued that school learning only takes place through pupils’
pursuits. Put differently, one could not frame school inputs as directly
affecting school achievement as Coleman (Coleman et al., 1966) and Jencks
(Jenks et al., 1972) had done. Rather, inputs could affect achievement only
to the extent that they affected the amount of time students spent engaged
in learning. Some of the work that went in to developing Wiley and
Harnischfeger’s notion of OTL was done in collaboration with the project
staff of the Beginning Teacher Evaluation Study (Berliner, 1990).

Another body of research developed OTL somewhat independently

from Carroll. Specifically, the International Study of Achievement in
Mathematics (later called FIMS) framed OTL as a content coverage variable
without specific regards to allocated time. FIMS set out to measure the
“productivity of school systems” by examining the efficacy of various
school inputs on achievement scores (Husén, 1967a). In doing so, however,
FIMS’ researchers realized that “one of the factors which may influence
scores on the achievement examination was whether or not the students
had an opportunity to study a particular topic or learn how to solve a
particular type of problem presented by the test” (Husén, 1967b). This
work was furthered in the Second International Mathematics Study

(SIMS) where one of the main objectives centered on the curriculum.
Specifically, it was to focus “on the content of what is being taught, the
relative importance given to various aspects of mathematics, and the
student achievement relative to these priorities and content...” (Travers &
Westbury, 1989, quoting Wilson). OTL defined as content coverage was also
a central focus of the Third International Mathematics and Science Study
(TIMSS) (Author, 1997b; Author, 1996; Author, 2001b).

Concerns with variation in students’ learning opportunities have hardly
been unique to the work of Carroll and the subsequent refinements or

the IEA studies. A growing body of sociological research had similarly
examined the effects of curricular differentiation on achievement measures.
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Partly influenced by the work of Wiley and Harnischfeger and partly in
response to Jencks and Coleman, some argued that the effects of schools
could only be understood through the process of schooling (Barr &
Dreeben, 1983; Bidwell & Kasarda, 1980; Serensen & Hallinan, 1977, 1986).
As Bidwell & Kasarda (1980) put it, the “failure [of school effects research]
is the confusion of school, an organization, with schooling, a process that
individual students experience... schooling, which is comprised of acts

by students and teachers, is conditioned by the social organization of
classrooms, curricular tracks, and other instructional units within schools”
(pg. 402, emphasis in original). Put differently, student achievement can
only be affected through schooling, and thus schools affect achievement
only through the opportunities-to-learn they provide students. This is not
to ignore the fact that students can and do learn outside of schools. Rather
the point here is to identify the primary and central purpose and activity of
schools: the provision of learning experiences for students from which they
may gain knowledge, expertise and understanding.

Although not the focus of this paper, tracking provides students in the
same school with different opportunities. Researchers have identified three
different kinds of mechanisms that may produce the effects of tracking:
social, institutional, and instructional (Gamoran & Berends, 1987; Lucas,
1999). Perhaps the most salient instructional aspect of tracking, and the one
most closely resembling OTL as defined by the IEA studies and Carroll and
others, is the fact that tracking differentiates students” coursework. Many
studies, however, have found that it is precisely because students take
different courses that tracking is associated with increasing achievement
inequality (Gamoran, 1987; Gamoran, Porter, Smithson, & White, 1997;

Ma & Willms, 1999; Rock & Pollack, 1995; Schneider, Swanson, & Riegle-
Crumb, 1998; Stevenson, Schiller, & Schneider, 1994). These different
courses provide students with different opportunities to learn specific
mathematics content.

It is in this sense that “opportunity” is used in this paper — the
encountering of an experience in a classroom to study and learn particular
mathematics topics. Specific mathematics content is the defining element
of an educational opportunity in mathematics. Overall, sociologists
developed opportunity to learn into a concept not unlike that found in

the IEA studies or originating with Carroll. Sociologists, however, also
attached other instructional effects — such as teacher quality and teaching
methods — that “qualified” the provision of OTL. Here core mathematical
content in educational opportunities is separated from other “qualifying”
aspects associated with the delivery of those opportunities such as

those listed above that may enhance or limit opportunities. The concept
employed here is that if the instructional delivery is not fully effective due
to such qualifying factors then the impact of the coverage on achievement
will be reduced.

We define effectiveness in percentage or proportionate terms (symbolically
represented by A). We symbolically represent the actual coverage or
amount of coverage by x. In these terms, the effective amount covered

is the product Ax. Thus if achievement is symbolized by y, the model
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represents the relationship as y = f(Ax), where f is a monotonic function.
Here we assume that f(0) = 0, i.e., nothing is learned or achieved if there
is no effective content coverage. Note that Ax =0 if either x=0or A = 0.
There is no effective coverage (a) if there is no actual coverage or (b) if
coverage is ineffective. Obviously, in this case there can be no learning or
achievement, i.e.,

x=0orA=0implies y = 0.

Thus, achievement is an interactive function of the actual content covered
and delivery effectiveness. This allows a more precise definition of “equal
educational opportunity” as it relates to learning, for without equality

in content coverage there can be no equality in opportunity related to
that content no matter the equality of resources associated with the
opportunity.

Other factors such as resources and money also help to define the
educational opportunities of students but ultimately learning a specific
content (here mathematics and even specific contents within mathematics)
is the goal. The mathematics itself is at the heart of the opportunity to learn
and thus is a very salient component in examining equality of educational
opportunity.

The lack of focus on content in many studies of equality of educational
opportunity is unfortunate. These studies give the impression that the
focus of investigation in educational opportunity is on these non-content
aspects of opportunity as ends in themselves. While such studies may
contribute to policy that is useful by providing some level of generalization
across different contents, some level of specificity is also necessary. It is the
contention of this paper that very specific differences in content have an
impact on equality of educational opportunity and whether it is attained. If
one wishes to see if the “playing field” is level for all students, specificity is
necessary. From a sufficient distance (level of abstraction), the playing field
may look level even if it is not.

For example, suppose that solving linear equations (the simplest kinds
of equations familiar from a first course in algebra and even before) is a
learning content goal at eighth grade. Suppose that it is something that
all children should know. If so, then exposure to this part of mathematics
is central to providing equal educational opportunity for all eighth grade
students in mathematics. All of the attendant resources are there to
support the learning of how to solve linear equations and not as ends in
themselves. If the best of teachers in well financed and resource-heavy
districts don’t provide all of their students with opportunities to learn
how to solve linear equations, then equal educational opportunities are
not being provided even though all students are studying mathematics.
Unfortunately, much is said about equity in these attendant characteristics
of opportunity to learn such as teacher quality and school financing but
little about the role of specific contents.
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THE STUDY

This study focuses on equality of content coverage across two
organizational entities, i.e., districts and states. It examines the consistency
of educational opportunities with respect to specific mathematics topics
together with the associated student academic achievement. It ultimately
examines the consequences of the US system of shared decision making

in terms of curriculum — permitting states and districts to define specific
content coverage in mathematics. To explore this, 13 districts and 9 states
that replicated the TIMSS mathematics study in 1999 are used. The data
are totally unique and provide the only current opportunity to explore
this issue across a broad range of districts that, although not a random
sample, are national in scope. To have the same information on nine states
including curriculum and achievement data is another way this study

is unique. The investigation focuses on cross-district/state differences,

not within-district/ state differences. Such differences in the coverage

of mathematics content within districts or states have been extensively
explored as they relate to socio-economic status and to overall achievement
(as discussed above).

In 1999, the tests and methods of TIMSS (the Third International
Mathematics and Science Study) became available to states and districts

as a means to benchmark the mathematics achievement of their eighth
grade students. In one of the first outcomes from this availability, 13 school
districts or consortia of districts and 14 states opted on a voluntary basis to
participate in an investigation of educational opportunity and achievement
using the TIMSS materials. Districts and states that chose to participate
bore the cost of that participation and thus participation was voluntary.
The districts and states that chose to participate and that are included in
this study are shown in Table 1.

As part of their participation, each entity sampled its eighth grade classes
at a level intensive enough to generate acceptable levels of precision in the
resulting estimates. Schools were sampled with probabilities proportional
to size and, once sampled, a systematic random sample of two eighth
grade classrooms was drawn.

Students in the selected classrooms were administered the TIMSS test,
which included both mathematics and science items. This investigation
focuses only on the mathematics results. The TIMSS eighth grade
achievement test in mathematics included eight forms and around 150
items. Test administration involved a matrix sampling approach and
forms were randomly assigned to students within classrooms. The
internationally-scaled total test score in eighth grade mathematics for
TIMSS-R was used as the dependent variable in the following analyses.
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Participant # of # of
Classes Students
Academy, CO 49 1,233
Chicago PS, IL 49 1,059
DE Science Coalition 58 1,268
First in the World Consort., IL 38 748
Guilford County, NC 50 1,018
Jersey City PS, NJ 48 1,004
MI Invitational Group, MI 46 901
Miami-Dade, FL 54 1,226
Montgomery County, MD 50 1,155
Naperville, IL 53 1,212
Rochester City, NY 51 966
SMART Consortium, OH 53 1,096
SW Penn. Math /Science Coalition 84 1,538
Idaho 115 1,847
Ilinois 228 4,679
Indiana 100 2,044
Michigan 117 2,623
Missouri 114 1,924
Oregon 122 1,886
Pennsylvania 171 3,236
South Carolina 99 2,008
Texas 112 1,983
Total 1,861 36,654

Table 1. Participating Districts and States and the Numbers of Sampled
Mathematics Classes and Students

Important to the development of the teacher content questionnaires and
the tests was the mathematics content framework (Author, 1993) which
spelled out in detail the specific content covered across the TIMSS world
in school mathematics. A hierarchical array of 44 specific mathematics
topics within ten broad areas was developed to cover the full range of K-12
mathematics.

Using the TIMSS cross-national curriculum data, an index of difficulty
for each topic was developed. For each of the 44 specific mathematics
topics in the TIMSS Mathematics Framework the index assigns a value
between 1 and 12 indicating the grade, averaged across the nearly 50
countries participating in the 1995 TIMSS curriculum analysis, at which
the specific topic received its greatest instructional focus, taking into
account the grade at which it was first introduced (Author, 2001a; Author,
1997b). This was termed the “international grade placement” index or IGP
for a topic. It seems a reasonable assumption that topics receiving their
instructional focus in later grades across most countries are more difficult
than those receiving their focus in earlier grades given the hierarchical
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nature of school mathematics. Thus, the IGP provides an indication of the
rigor or conceptual complexity for each topic, at least in terms of school
mathematics — one that was developed empirically based on data from
nearly 50 countries rather than a priori. This empirically derived indication
of topic rigor has been found to have strong face validity as well as
construct validity (Achieve, 2004).

These empirically derived International Grade Placements (IGP) for each
of the 44 topics in the TIMSS Mathematics Framework topics were used as
weights to estimate the content difficulty of the delivered curriculum as
reported by the teachers. The data came from the teacher questionnaire in
which they indicated the number of periods of coverage associated with
each of a set of topics (“taught before this year,” “taught 1-5 periods,”
“taught more than 5 periods”). Each of the 34 teacher questionnaire
topics contained one or more of the 44 mathematics framework topics.
The proportion of the school year’s instruction in each of the 34 topics
was calculated from the questionnaire, creating a profile of mathematics
content coverage for the classroom of students the teacher taught.

These estimated teacher content profiles were then weighted by the
corresponding IGP values and summed across all topics. This produced a
single value that was an estimate of the rigor or content-related difficulty
of the implemented mathematics curriculum for each teacher as illustrated
in the following equation.

34

= E(InstructionTimeforTopici X IGPforTopici)

1

IGP,

class

Thus the weighted content coverage index is a multi-faceted measure that
is based on three distinct aspects of OTL: 1) the mathematics content itself
(topic coverage — yes/no), 2) instruction time for each topic, and 3) rigor
or content difficulty (as estimated from international curriculum data).
Therefore the IGP measure of the mathematics taught in the classroom is

a measure of content-specific OTL defined at the classroom level which
can be unambiguously related to classroom achievement. The metric of
the index is defined in terms of grade levels and as a result is directly
interpretable. Both classroom variables — achievement and content-
specific OTL — could then be aggregated to the district or state level and
used to explore cross-district/ state issues of equality of opportunity and its
relationship to achievement. Achievement was estimated at the individual
student level using IRT methods and then correspondingly aggregated to
the classroom and district levels.

The social class and background of the students were the other major
independent variables defined at the student level and included in these
analyses. These measures included age, gender, racial/ ethnic group,
whether English was spoken in the home, education-related possessions in
the home (e.g., computer, dictionary, etc.), other possessions in the home,
number of cars in the family, parental education level, number of adults in
the home, number of books in the home (estimated by students), percent of
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time students reported reading books, and the students’ self-defined level
of educational expectation. The racial/ ethnic variable was defined at five
levels (using dummy variables). These included white, black, Hispanic,
Native American, Asian and other. All of these variables were also
aggregated to the classroom level.

Since the focus of these analyses is on OTL provided at eighth grade, it

is desirable to measure what is learned in the eighth grade rather than
achievement status at the end of eighth grade. To measure learning

or gain in any one year such as eighth grade requires a pre-test/ post-

test longitudinal design at the student level. This a particularly costly
design for large scale assessments so the 1995 TIMSS employed a cohort
longitudinal design in which both seventh and eighth grade classrooms

in the same schools were tested so that, given several reasonable
assumptions, seventh grade classroom achievement could serve as a
surrogate pretest for eighth grade achievement (Author, 2001b). This
method was used successfully in the original 1995 TIMSS study but in

the 1999 TIMSS-R study only eighth grade classrooms were sampled

so no seventh grade achievement estimates were available. Using the
relationships found in the original 1995 TIMSS work between seventh

and eighth grade achievement, the 1999 seventh grade achievement was
imputed based on the 1999 eighth grade results. This was possible since the
achievement results in 1995 and 1999 were based on the same scale sharing
many common items. This imputation could be done only at the classroom
level.

Two other classroom level variables were defined for these analyses.
Teachers were asked to indicate how well prepared they were to teach each
of 25 mathematics topics. The number of topics for which a teacher felt
well prepared to teach was tabulated. This index, although based on self
report, was used as an estimate of teacher content knowledge. The second
variable indicated the percent of students in the district or state who were
in eighth grade mathematics classes which focused primarily on algebra
and geometry. The only additional variable used in these analyses was a
district/ state-level indicator of economic status — the percent of students
that were eligible for a free or reduced-price lunch.

11
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RESULTS

The analysis proceeded in two directions. First, district level data were
used to examine the two issues of equality in terms of opportunity to learn
and the relationship of OTL to student achievement. The second direction,
using both the district and state level data, focused on exploring the nature
of that relationship.

DISTRICT LEVEL VARIATION IN OTL

In this section we examine the concept of “aggregate individualism” as

it relates to the specification of content coverage at the local district or
community level. We believe it is an important issue to study separately
from the combined study of both states and districts-this in spite of

the limited number of districts (13) available for such an analysis. Its
importance derives from a strong and long standing tradition in the U.S.
of local control of the curriculum. Such control can derive either directly
from the formal specification of district standards or from the creation

of an informal set of expectations through the shared experiences and
professional interactions among teachers within the district, including
professional development activities. Additionally, it can result from the
selection and use of a common textbook series, which often has the effect
of serving as the de facto district curriculum. Because of this prominent
and influential role we felt it important to understand the issue of equality
in content coverage and its relationship to achievement at the district level
as distinct from both levels combined.

Given the structure of U.S. education, the practice of shared responsibility
and the presence of aggregate individualism, it would be reasonable to
expect that opportunities to learn will vary across individual districts.
Such was the case. One indicator used to characterize the variation

was the percentage of eighth grade students in the district who are in
mathematics classes focusing mainly on the coverage of algebra and
geometry. Internationally this is the focus of eighth grade in virtually all of
the countries — except the U.S. — studied in TIMSS (Author, 1997b) and is
especially the case for the highest achieving countries (Author, 2001b). That
percentage ranges across the districts from 14 percent in one district to 95
percent in another (see Figure 1, which includes state level data as well).

This variation in OTL is further supported by examining the variation

in the IGP index across districts. The IGP index varied from 6.05 to 6.88

- almost one complete grade level difference across the districts. This
implies that in some districts eighth grade teachers on average are teaching
content typically found at the end of fifth or the beginning of sixth grade
internationally, while in other districts the content comes closer to that
found at the end of sixth or the beginning of seventh grade (see Figure 2,
which also includes results for the 9 states referred to later in the paper).
On a much larger sample of over 60 districts from Michigan and Ohio—
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results available from a different study by the author (Author, 2004)—
and based on a more precise system for an accounting of the topics, the
IGP index varied even more, ranging from 5.5 to 7.5, suggesting that the
estimate of variation from these 13 districts might be an underestimate of
district variation. In all 13 districts (and the 60 Author districts), none were
teaching content typical of the eighth grade internationally. Clearly there
is substantial variation in OTL across the 13 districts by either metric—
almost a one year difference in the rigor of the content covered. All of
this suggests important variation across districts in content coverage as
indicated by both the percentage of students in classes focused primarily
on algebra and geometry as well as by the IGP index. The question
remains, however, whether this variation is significantly related to
variation in achievement across the districts, in which case it suggests an
important consequence of inequality in OTL.
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Figure 1. Distribution of the
percent of students enrolled in
eighth grade mathematics class
emphasizing mostly algebra or
geometry in districts and states

Figure 2. Distribution of the
International Grade Placement
Index—over Districts and States

RELATIONSHIP OF OTL AND ACHIEVEMENT AT THE
DISTRICT LEVEL

It is extremely rare to have district level data on common scales for both
achievement and OTL. This affords the opportunity to examine the
relationship of mathematics achievement and content coverage (OTL)
controlling for the SES composition of the district. Figure 3 depicts
graphically the relationship of SES and achievement across the 13 school
districts. The estimated R2 for the fitted line is 73 percent, indicating a
strong negative linear relationship between the percentage of students who
are eligible for free and reduced lunch in each district and the mean level
performance of the students on the TIMSS mathematics scale.
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Figure 3. Scatterplot of the Percentage of Students Eligible for Free and
Reduced-Price Lunch and Mean Achievement for 13 Districts

Put another way, these data show that the higher the average SES of a
district, the higher the eighth grade mathematics achievement. This is
consistent with previous findings related to the relationship of SES to
achievement such as reported by Coleman et al. (1966), and has led some
to hypothesize that SES has a greater impact on achievement than does
schooling itself. For a review of the literature as to which is the dominant
influence on student achievement—SES or schooling—see Suter (2000)
and Floden (2002). The pattern found in Figure 3 was also found for other
SES indicators available in the data, such as the percent of students in the
district with at least one college-educated parent.
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Figure 4. Scatterplot of IGP and Mean Achievement for 13 Districts

Figure 4 presents data that challenge the notion that the dominant factor
influencing achievement is SES. It supports the schooling hypothesis. The
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indicator here is a measure of the level of demand of the implemented
curriculum (IGP) averaged across a sample of eighth grade classrooms

in the district. Those districts that had a higher average value on the

IGP index also had a correspondingly higher mean achievement (R2= 67
percent). Given the hierarchal nature of mathematics and the way in which
the IGP index was constructed, it represents a cumulative measure of
content coverage up to the eighth grade. As such the achievement measure,
as a measure of status, is appropriate as the dependent variable.

To test the effect of OTL on achievement controlling for SES, both variables
were included in the same district level regression model. Both were
significantly related to achievement (R2 = 82 percent; p <.0002). The
estimated regression coefficients for the three analyses and their standard
errors are summarized in Table 2. A one-grade-level increase in the level of
demand of the district curriculum results in more than a one and-a-third
standard deviation increase in the IRT scaled score; even after controlling
for district-level SES, that effect size is estimated at around three-fourths of
a standard deviation.

Model with Predictors
With % of students With. % of students
receiving Free and With Average IGP recetving l?ree and
Reduced-price Lunch Reduced-price Lunch
and Average IGP
Statistics Coef ESrt ir p Coef ESrt lir Coef Esr ti)'r p
Intercept 556 11.59 <.01 -380 187.76 >0.05 | 792 21859  0.72
IGp 136.63  28.97 <.01 70.80 3242 0.05
LUNCH -1.36 0.25 <.01 -0.88 0.31 <.05
R-Square 0.7290 <.01 | 0.6690 <01 | 0.8165 <.01
Root(MSE) 23.98 26.50 20.70

Table 2. Estimated Regression Coefficients for the District Level Analyses

RELATIONSHIP OF SES AND OTL

In a previous section we reported substantial variation in OTL across the
districts. The question here is: is this variation related to SES? The analysis
examining the relationship of SES and IGP (see Figure 5) focuses on the
equality issue.

There is a moderately strong negative linear relationship between SES (as
measured by percent receiving free and reduced price lunch) and OTL
(R2 = 51 percent). For SES defined as the percentage of parents in the
district that are college-educated, the estimated linear relationship was
even stronger (R2 = 74 percent). The estimated coefficient for SES was 2.4
(p <.0002). These relationships taken together reflect the fact that in the
US, under a distributed leadership model, curriculum content becomes
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a local community decision (an expression of aggregate individualism).
Communities, reflecting housing patterns, are relatively homogeneous
with respect to SES for those living within the community but can be
quite heterogeneous across different communities. The school districts
that serve these local communities reflect those SES patterns and, when
combined with local control of curriculum, result in the relationship of
SES to curriculum content. The fact that the strength of the relationship

is substantially greater for SES defined by the educational level of the
district’s parents suggests educational background may be a more salient
factor than simple economics in terms influencing district OTL. This, too,
makes sense from the perspective that more well educated parents would
have a better understanding of why a more demanding curriculum is
important for their children and as a result demand it of the local schools.

The data reveal that those districts in which the number of students who
receive free and reduced-price lunch is higher will also be likely to have

a less demanding curriculum as indicated by a lower IGP. In fact, the
curriculum available in districts with over 70 percent of its students eligible
for free or reduced-price lunch will be about one-half of a grade level
behind that of the curriculum of districts in which virtually no students are
eligible. For some it is almost a full grade (.83) difference in IGP.

A closer examination of the IGP data revealed an anomaly for two of the
districts. In both cases the IGP seemed exceptionally high, given other data
available on the intended curriculum as stated in district-level documents.
Recall that the IGP is based on teacher self reported data. Interestingly,

if both of the districts were removed from the previous district- level
analyses, the only R2 to change appreciably in estimated value was

that between SES and IGP (R2= 67 percent as contrasted with an R2= 51
percent).
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Figure 5. Scatterplot of Percentage of Students Eligible for Free or Reduced-
Price Lunch and IGP for 13 districts
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These results have potentially profound policy implications. The
realization of the fundamental vision of NCLB rests on the assumption that
content coverage is the same for all children. Otherwise, why would we
expect that all children can achieve proficiency, for if some are not taught
essential topics in their schooling, why would we believe they will learn

it as well as those who are exposed to that content? These data reveal that
such an assumption is not warranted, at least for these 13 districts.

One hypothesis that summarizes the issue conceptually is given in

Figure 6. It suggests that both SES and curricular content play a role

in mathematics achievement at the district level. The fact that SES and
curricular content are related to achievement is not surprising and has
been studied in various ways with various types of data. Data from

TIMSS also support this relationship, although no data are available on
comparable district-like units within other countries (Author, 2001b).
However, what is unique to the US is the estimated strong relationship
between SES and OTL. When national or regional standards are in place, as
they typically are in other countries, that linkage is essentially minimized if
not eliminated (See Author, 2001b-Chapter 4).

Content
Coverage

Student
Learning

SES

Figure 6. Conceptual Model relating SES, Curriculum and Learning at the
District Level

The implication of this model is that SES in the US would have a stronger
relationship to achievement since it has both a direct effect and, an
indirect effect through its impact on curricular content (with the indirect
effect absent elsewhere or at least minimized when national or regional
standards are in place). In fact, this is the case. Using the 1995 TIMSS data,
the estimate of the correlation of SES and achievement at the student level
for the US surpasses that of 32 of the 40 countries on which such data were
available. This raises the issue of equality given that the lower the income
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level composition of a district, the more likely it is that content coverage
will be less demanding and, as we have demonstrated, the more likely it is
that the average mathematics achievement of eighth graders in that district
will also be lower.

Having examined the issue with only the district data we now turn to the
more general question of this paper—what the consequences are of leaving
the choice of content coverage to local districts and states. We now include
the nine states in the analyses to broaden the scope of the results to other
levels of aggregation.

Model with Predictors

With % of students
receiving Free and
Reduced-price Lunch

With % of students
receiving Free and With Average IGP
Reduced-price Lunch

and Average IGP
Statistics Coef Ersrtor p Coef Ersrtor p Coef Ersrtor p
Intercept 552 8.27 .001 -143  141.08 0.32 199 12151  0.12
IGP 101.28  21.98 .001 53.21  18.29 .01
LUNCH -1.29 0.20 .001 -0.96 0.20 .001
R-Square 0.6798 .001 | 0.5148 .001 | 0.7785 .001
Root(MSE) 19.76 24.32 16.86
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Table 3. Estimated Regression Coefficients for the Combined District/State
Level Analyses

Combining States and Districts in the Same Analysis. To do this we
explore how the relationships in Figures 3 through 5 would look if one
were to combine the state and district data. Figures 7, 8 and 9 show the
corresponding results for the set of 22 states and districts combined.? The
IGP values for the nine states had a slightly smaller range than was the
case for the 13 districts but the range of values for the percent of students
in the state taking an eighth grade class focusing on algebra and geometry
was considerably smaller. Two of the corresponding patterns, those found
in Figures 3 and 4, are almost identical to those found in Figures 7 and 8.
The estimated coefficients and standards errors are presented in table 3.
In general the estimated coefficients are very similar in magnitude and
significance levels — the estimated effect size for IGP is smaller although
still substantial at one-half a standard deviation. This confirms our
hypothesis that the local district, being closer to the classroom where OTL
actually occurs, exhibits a stronger relationship between content coverage
and achievement. The effect of aggregate individualism appears to be
stronger at the district level but is present at both levels of aggregation.
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Figure 7. Scatterplot of the Percentage of Students Eligible for Free or
Reduced-Price Lunch and Mean Achievement for 22 States and Districts

In Figure 9, the estimated R? is 31 percent compared to 51 percent for
Figure 5. If the same two questionable districts are removed, the estimated
R? becomes 46 percent. The weaker relationship between SES and IGP is
understandable given that states are made up of many districts and the fact
that state level SES is less variable than SES defined at the district level. As
a result, many of the states have similar SES characteristics but still vary in
the level of demand of their content coverage, thus weakening the overall
linear relationship.
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Figure 8. Scatterplot of IGP and Mean Achievement for 22 States and
Districts
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Figure 9. Scatterplot of the percentage of Students eligible for Free or
Reduced-Price Lunch and IGP for 21 states and districts

DIFFERENTIATING BETWEEN CLASSROOM AND
DISTRICT-LEVEL RELATIONSHIPS

In this paper we set out to understand the consequences of aggregate
individualism or more simply what effect the US practice of state and
district determination of content coverage has in terms of the issue of
equality of OTL and its attendant relationship to achievement. We began
with a separate analysis related to districts, given their close proximity to
the classroom. There we found such a relationship and evidence of serious
inequalities related to SES. Including the state level data lessened only
slightly the strength of the relationship of OTL to achievement. In fact one
can clearly hypothesize that aggregate individualism at both the state and
district levels is related to variation in OTL resulting in inequalities —
which is related to differences in mathematics achievement.

The question arises as to what those results imply about the nature of

the relationship. At one level this seems unnecessary since we have

found cross-district/state variation in content coverage that is related to
achievement and to SES. Does this not imply that aggregate individualism
operates at the two levels and that it produces inequalities in content
coverage and corresponding inequalities in achievement? However, if one
wants to know if the locus from which the estimated inequalities arise is
the district/state curricular policies, including its content standards, then
other competing sources of variation across states / districts that might
explain the same inequalities must be eliminated or controlled.
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Teachers also make judgments about what to teach. Teachers bring
different levels of mathematics knowledge to the classroom and make
independent judgments about what they think should be covered, for how
much time and in what order. This can be done even in the presence of
district or state standards. The presence of teacher autonomy and their role
as brokers of content is well recognized (Author, 1983).

Since teachers — their content knowledge and their content-judgments
about coverage — are variable, how they end up distributed across different
states or districts can produce such inequalities. Even if the allocation
process were random, which is not the case, the result would be cross-
district/state variation in OTL and the related variation in achievement.

The IGP index is defined at the individual teacher level and was
aggregated to the district (or state) level. To interpret the average IGP
solely as an indicator of the district/state content standards makes the
assumption that the within district variation across teachers is reasonably
small compared to that of the cross-district variation and is mainly

the result of implementation differences. Instead of making such an
assumption, data are available to estimate the teacher variation in content
coverage and its effect on achievement and, as a result, to adjust for it in
the statistical model. This permits an estimate of the aggregate unit impact
on achievement that is less biased. In other words, the variation across
teachers in IGP represents a potential source of selection bias and must be
accounted for in order to interpret the estimated district relationship to
achievement reported in Tables 2 and 3 as indicative of differences across
districts/states in curricular policy.

In effect we are suggesting the following: If all teachers were the same in
all respects related to teaching mathematics including content coverage,
then what we have found would not have occurred. There would be no
variation in OTL. This is not the case and as a result we have the situation
where both types of variation exist — variation in district/state content
standards and variation in teachers — both of which contribute to the
observed relationships described in Figures 1-8. The policy implications
could be quite different depending on which sources of variation are
present and in what amounts.

Aggregate individualism, the focus of this paper, can only be believed
to exist if it is present even after controlling for the teacher variation
just discussed. This is important since aggregate individualism is about
the variation in decision making made at the district/state level and its
relationship to inequality in OTL and achievement — a situation related
to the structure of the educational system and the absence of national
standards. On the other hand, inequalities related to the unequal
distribution of teachers to districts or states is a consequence of different
policies such as funding inequalities related to teacher hiring and not to
the specification of content standards either formally or informally. To
disentangle the relationships, an analysis of the relationship of SES and
OTL to achievement was done at both the classroom and district levels
using a multi-level linear model.*
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Multi-Level Analysis on combined District/State Data. The three-level
HLM model for these data is given as follows:

Level -1 Student (within classroom) Model

Y = P,+ P,(AGE) + P,(SEX) + P,(CAUCASIAN) + P,(BLACK) +
P,(HISPANIC) + P,(ASIAN) + P,(AM.INDIAN) + Py(ENGLISH) + Py(#ED_
POSSESSIONS) + P,,(#RECREATIONAL_POSSESSIONS) + P,,(#CARS) +
P,,(PARENT_EDUCATION) + P,,(ED_EXPECTATIONS) + P,,(# ADULTS) +
P,(#BOOKS) + P,,(PERCENT_TIME_READING_BOOKS) + ¢

Level -2 Teacher/Classroom Model

P, + By + Byy(AGE) + B,,(CAUCASION) + B,(BLACK) + B,(ASIAN)

+ B(ENGLISH) + B,(# CARS?) + B,,(PARENT_EDUCATION) +
Byy(EDUCATON_EXPECTATIONS) + Byo(#BOOKS) + By o(PERCENT._
TIME_READING_BOOKS) + B,,,(# TOPICS_PREPARED_TO_TEACH) +
B,;,(CLASSROOM_IGP) B,,;(ESTIMATED_GRADE7_PRETEST) R,

Level -3 District/State Model

Boo = Gyo + Gyoy(PERCENT_FREE/REDUCED_LUNCH) + Gyp( MEAN_
CLASSROOM_IGP) + U,

Table 4 shows the individual background variables related to mathematics
achievement. These are mostly SES-related variables and are significantly
related to achievement at the level-1 within-classroom (student) level.
Table 5 gives the results for the analysis at the classroom and district levels.

At the classroom level, aggregate measures of SES were included and
found to be statistically significantly related to achievement. This was also
true for the surrogate pre-test measure of seventh grade achievement for
the appropriate feeder classes. Controlling for SES and prior achievement,
the IGP measure was significant (p < .0001). The coefficient indicated that
for a one-grade level difference in IGP the increase in mean achievement
at the classroom level was .15 of a standard deviation. The other classroom
(teacher) level variable included was intended as a measure of teacher
content knowledge. The estimated coefficient was also significant (p < .05)
although quite small relative to the IGP index.

This indicated that the level of demand associated with curriculum was
related to the residual gain in mathematics achievement at the classroom
level, even after controlling for the social class background both of
individual students within classroom and of the class as a whole, and

for teacher subject matter knowledge. The same pattern of relationships
existed when the same model was fitted to the data consisting only of the
13 districts.

Finally, Table 5 also presents the results related to the focus of this paper—
the question of whether the cross-district/ state variation in OTL as
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operationalized by IGP at the eighth grade is related to the residual gain
in achievement, controlling for SES at all three levels, prior seventh grade
achievement, and a measure of teacher knowledge. If most of the relevant
variation in OTL was at the teacher level and, once adjusted for, there were
no longer significant effects at the district or state level, then the simple
answer would be “No.”

The percentage of students in the district who are eligible for free or
reduced price lunch is significant. So is IGP, the district/ state level
indicator of OTL (p < .02). This confirms what was portrayed graphically
in Figures 4 and 7, only now it persists even after it has been adjusted for
by other variables at all three levels.

Student Level Variables Coefficient %t:: T-ratio Apé);'ox. P-value

Age -12.78 1.26  -10.14 21 0.000
Sex (-.5=girl; .5=boy) 14.21 1.25 11.33 21 0.000
Caucasian 15.21 2.83 5.38 21 0.000
Black -16.20 3.49 -4.64 21 0.000
Hispanic -1.25 3.46 -0.36 21 0.721
Asian 13.48 3.85 3.50 21 0.002
American Indian -10.58 7.75 -1.37 21 0.187
English spoken in home (1=never;

3=always) -0.96 0.32 -2.96 1610 0.004
# of Educational Possessions 2.28 0.43 5.25 1610 0.000
# of Recreational Possessions -2.00 0.39 -5.11 1610 0.000
# of Cars/Trucks at home -7.41 0.56 -13.12 1610 0.000
Parent education level: (7=BA /BS) 2.11 0.25 8.47 1610 0.000
Student’s Expected Ed. Level (7=BA /BS) 7.78 0.54 14.37 1610 0.000
# of adults in home -1.80 0.50 -3.62 1610 0.142
# of books in home 4.92 0.38 12.82 1610 0.000
Percent of free time student reads books 0.55 0.05 13.24 1610 0.000

Table 4. Relationship of Background Variables to Achievement at the
Within-Classroom Level (Level-1)

The simple answer to the central question posed in this study is “No.”
Equality of educational opportunity, where opportunity is defined in
terms of the level of demand of content coverage, does not exist at the
within-district/ state level across teachers or, most importantly from a
policy perspective, it does not exist at the district/ state level even after
removing the potential selection bias associated with teachers. Table 5
indicates that the estimated effect (a measure of association not necessarily
causal) of OTL at the district level on mathematics achievement is about
one-third of a standard deviation (as measured at the student level). Keep
in mind that the parallel effect size at the classroom level was .15, implying
that the estimated total effect size for OTL across both the classroom and
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district/ state levels is about one-half standard deviation for a one grade
level increase in IGP. This is very close to what the estimated effect size
was based on the district/state level regression analysis summarized

in Table 3. A similar hierarchical analysis done on only the 13 districts
produced the same pattern of statistical relationships, including the
significant relationship of OTL to residual gain in achievement controlling
for SES. However, in that case the estimated coefficient for IGP was 63.2

(p < .04)—more than double that found for the combined analysis of both
districts and states. This indicates an estimated effect size of approximately
two-thirds of a standard deviation. This result parallels the results of the
regression analysis in Table 2 as it indicated a larger coefficient than the
results presented in Table 3 for the combined analysis. The fact that this

is true is consistent with the larger variation across districts in OTL as
indicated in Figures 1 and 2. That SES is more highly variable at the district
level and that the estimated relationship of SES to OTL is stronger at that
level implies that aggregate individualism plays a more prominent role

in being related to inequalities in OTL and correspondingly to the serious
consequences relating to differences in achievement.

Std. Approx.

Classroom Level Variables Coefficient Err. T-ratio df. P-value
Age -23.77 5.42 -4.39 1597 0.000
Caucasian 17.38 7.47 2.33 1597 0.000
Black -35.51 7.76 -4.58 1597 0.000
Asian 82.40 14.36 5.74 1597 0.000
English spoken in home 23.06 8.89 2.60 1597 0.700
# of Cars/Trucks at home -23.56 412 -5.96 1597 0.000
Parent education level: (7=BA /BS) 34.30 12.07 2.84 21 0.010
Student’s Expected Ed. Level (7=BA /BS) 66.46 18.98 3.50 21 0.002
# of books in home 22.48 2.64 8.52 1597 0.000
Percent of free time student reads books 150.34 41.15 3.65 1597 0.000
# of math topics teacher prepared to teach 0.67 0.35 1.92 1597 0.054
7% grade achievement of feeder class 0.15 0.02 7.55 1597 0.000
Classroom IGP 15.82 1.54 10.28 1597 0.000
District/State Level Variables Coefficient SEtrcrl T-ratio d.f. P-value
% students eligible for free /reduced -0.86 0.13 -6.46 19 0.000
lunch
Aggregated Mean Classroom IGP 30.20 11.87 2.54 19 0.020

Table 5. Relationship of Classroom and District/State-Level Variables to

Achievement

One other caveat is important: by adjusting for SES even at the state/
district level, we reduced the estimated effect size of IGP by almost one-
half (the effect size was estimated at .57 of a standard deviation (p<.000)
when SES was left out of the model fitted to the combined data). Since, as
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we demonstrated earlier in the paper, SES is related to IGP at the aggregate
level, removing it in the analysis may unnecessarily be reducing the
magnitude of the estimated effect.

Recall that, for these districts and states, the typical eighth grade IGP is
equal to that of the sixth grade internationally. Most other TIMSS countries
are two grade levels ahead of this in terms of the level of demand of their
curricula. This implies that a two grade-level boost in curriculum content
difficulty would only bring these districts/states in line with where most
other nations already are in content coverage. In this case, the estimated
increase in residual achievement gain would be anywhere from about
two-thirds to one-and-one-third of a standard deviation at the combined or
district level related to the two grade level increase in IGP after controlling
for prior achievement, teacher knowledge and SES.

The variation in OTL across districts and states is related to a sizeable
difference in achievement. In the NCLB era such variation raises the
specter of inequality of opportunity, especially given the relationship of
SES to OTL. It also suggests one factor that works to counter the goal of
NCLB—a gap in content coverage.
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DISCUSSION

Most nations believe it is their responsibility to set public policy that
requires equal educational opportunities for all children. For the

vast majority of countries participating in the 1995 TIMSS, intended
mathematics content coverage is typically the same for their students
through what we would call “middle school.” Even in countries that
appear to be creating different “tracks,” the reality is that basic content

is covered by all with advanced students studying the same topics more
deeply (Author, 2001b). The concomitant variation in student achievement
is thus more likely to be a matter of individual student ability and effort
combined with differences in teacher quality rather than public policy
that supports and encourages regional or local differences in OTL - that is,
teaching different groups of students substantively different mathematics
topics.

Sadly, this is not the case for the U.S. districts and states represented in the
1999 TIMSS Benchmarking study reported here. Overall, U.S. students are
exposed to a less difficult school mathematics curriculum that places them
at a disadvantage when compared to the students in many other countries
of the world. Even more sadly, mathematics learning opportunities

related to content coverage are deeply affected by which of the 13 local
school districts or nine states in which a student lives and goes to school.
In those districts where a large percentage of students are of low SES,

the content coverage is typically less demanding. Such variation in OTL,
however, is also true for typical students even after social class and student
background are accounted for. Differences in mathematics achievement are
not simply the result of differences in student ability and effort. They are
also matters of chance or the consequence of other societal factors such as
poverty and housing patterns, which influence where a student happens to
attend school.

The analyses here have shown that specificity in analysis of OTL reveals
inequalities that might not otherwise be obvious. All of these districts
provide opportunities to learn mathematics, but the specifics as to which
topics and how demanding they are play a substantively important role

in a student’s learning opportunity, which varies by district. Upon close
examination, the “playing field” for US mathematics students is not
“smooth.” It is very rough and shows constant small differences from

topic to topic in coverage. Above all, the playing field is not level. The
consequences are clear — less opportunity to learn challenging mathematics
corresponds to lower achievement. These analyses suggest one hypotheses:
variation that in OTL helps to explain persistent achievement gaps. It

also lays bare perhaps the single greatest threat to achieving the vision of
NCLB.

If these results for the included districts and states hold more generally, the
US is not a country of educational equality, providing equal educational
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opportunities to its students. This is true not only in the content coverage
that is provided to the poor or to minority and disadvantaged students.
Any student in the US can be disadvantaged simply due to differences

in the difficulty and challenge of the mathematics curriculum that
depends on the district in which they happen to attend school. In school
mathematics at least, the US is sadly not the “land of opportunity” for
any student, regardless of wealth or social class. It is the land of the lucky
few and the unlucky many in which educational opportunity depends on
the fluke of (or on other societal factors) which school district a student
attends. It depends on factors that cannot be wholly overcome by student
ability and effort. In fact “aggregate individualism” does exist and seems
to work against the individualism which is part of the American dream.
For establishing policies to ensure equal educational opportunities, this is
the worse sort of “playing field.” How it tilts depends on exactly where
one stands.
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ENDNOTES

1 William H. Schmidt has written a chapter in The Handbook of Education

Policy Research, AERA-Sponsored Handbook, Section V. — Opportunity to
Learn — (2009). What follows is drawn from that work.

Seventh and eighth grade data were available in the 1995 TIMSS representing
parallel cohorts providing longitudinal data only at the classroom level rather
than the individual level. A class-level analysis of “quasi-gains” was possible
if seventh grade class scores comparable to eighth grade class scores could

be estimated. We accomplished this by performing a regression with the
dependent variable as mean achievement in eighth grade classes. Independent
variables consisted of (a) a SES control composite, (b) the estimate of a
comparable seventh grade class sub-score, and (c) selected class-level variables
from the teacher file. The analysis proceeded as follows: i) A pooled within-
class regression was performed (deviated achievement score regressed on
deviated SES data); ii) We calculated predicted achievement values based on
the undeviated SES values. These were aggregated to the class level to yield the
SES control composite; iii) A “feeder” seventh grade class type was determined
for the eighth grade class that produced the independent variable; iv) The
appropriate “feeder” class type actually depended on the offerings at the target
school: 7t grade regular leading to an 8" grade regular or an 8" grade pre-
algebra or an 8" grade algebra class; or a 7" grade pre-algebra class leading to
an 8" grade algebra class. An eighth grade class level regression analysis was
performed using the SES composite, the imputed seventh grade class mean,
and the instructional variables. The SES composite had been derived from the
first, within-class stage described above. These regression estimates were then
employed to impute the appropriate 7" grade feeder class score for the 1999
TIMSS 8 grade classrooms as no 7t grade data was collected. A full technical
description of the 1995 imputation can be found in Author, 2001.

The number of states is essentially too small to warrant a separate analysis.

Combining states and districts is also more desirable from a methodological
point of view. We only have data on a small number of districts (13). This
greatly reduces the power for analysis done at the district level. By including
the group of states that participated in the same 1999 TIMSS Benchmarking
study we have 22 “aggregate individual units,” recognizing that states operate
in the same fashion, each individually defining its standards. States are
essentially aggregates of districts and differ from consortia of districts only

by being much larger aggregates. We did both analyses, using the combined
sample as well as the sample of districts only.
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