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Foreword

The Research and Development series of reports has been initiated for the following goals:

1.

To share studies and research that are developmental in nature. The results of such studies may be
revised as the work continues and additional data become available.

To share results of studies that are, to some extent, on the cutting edge of methodological
developments. Emerging analytical approaches and new computer software development often
permit new, and sometimes controversial, analysis to be done. By participating in "frontier
research,"” we hope to contribute to the resolution of issues and improved analysis.

To participate in discussions of emerging issues of interest to educational researchers, statisticians,
and the Federal statistical community in general. Such reports may document workshops and
symposiums sponsored by the National Center for Education Statistics (NCES) that address
methodological and analytical issues or may share and discuss issues regarding NCES practice,
procedures, and standards.

The common theme in all three goals is that these reports present results or discussions that do not reach
definitive conclusions at this point in time, either because the data are tentative, the methodology is new
and developing, or the topic is one on which there are divergent views. Therefore, the techniques and
inferences made from the data are tentative and are subject to revision. To facilitate the process of
closure on the issues, we invite comment, criticism, and alternatives to what we have done. Such
responses should be directed to:

Marilyn M. McMillen

Chief Statistician

Statistical Standards Services Group
National Center for Education Statistics
555 New Jersey Avenue NW
Washington, DC 20208-5654
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1. INTRODUCTION

In 1989, the Nation's President along with its governors made clear that there was a keen
interest in comparing the educational performance of United States' students with that of students in other
countries. That year a National Education Summit adopted six education goals, one of which stated that
by the year 2000, "U.S. students will be first in the world in science and mathematics achievement"”
(National Education Goals Panel, 1991, p. 16).

The Third International Mathematics and Science Study (TIMSS), conducted in 1995,
provides the most recent information about our country's progress toward this goal. The U.S. TIMSS
results describe student mathematics and science achievement for several grades (including grade 4, 8,
and 12) both for the country as a whole and for various subgroups of the population. These U.S. results
are directly comparable to TIMSS results from many other countries. However, with the exception of a
few states that chose to participate in the state-level TIMSS program, equivalent TIMSS results are not
available at the state level.

Because education in the United States is largely determined at the state and local levels,
there has been considerable interest in how the performance of students in individual states compare with
each other, with the nited States, and with other nations. The comparison of state performance with
other states and with thenlited States is made possible by the National Assessment of Educational
Progress (NAEP). In 1996, NAEP assessed mathematics and science ivitée States as a whole.
Additionally, results for the individual states that chose to participate in the state NAEP assessment are
available at grades 4 and 8 for mathematics and at grade 8 for science. Thus, while it is directly possible
to compare the participating states with each other and with riliedl) States, policymakers and the
general public cannot directly know how the students in the various states would perform relative to
students in other countries.

Since TIMSS and NAEP were administered within a year of each other, there has been
considerable interest in attempting to link the two assessments. Such a linkage would, for example,
allow states who participated in the state component of the NAEP mathematics or science assessments to
compare their predicted TIMSS results with results from countries participating in TIMSS. Specifically,
predicted means on TIMSS could be estimated for each state that participated in NAEP, with the
prediction based on an application of a linking function to that state's NAEP data. Additionally, the
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percentages of students in the states who would score above selected points on the TIMSS scale, such as
the international marker levels, had they participated in the TIMSS assessment, could be predicted from
their NAEP proficiency distributions based on a linking function.

The success of the link between the 1992 NAEP mathematics results with those from the
1991 International Assessment of Educational Progress (IAEP) in mathematics (Pashley and Phillips
1993) provided encouragement that a link between TIMSS and NAEP was possible.

The purpose of this report is to describe the methods used to undertake such a link using the
available data. The specific direction of the link will be to link NAEP to TIMSS, thereby providing
predicted TIMSS results for given NAEP results. Since a major goal of the link is to enable comparisons
between states and countries, links were intended to be established for those grades and subjects where
there are both state NAEP data and international TIMSS data. The links were to be based on the data
from the U.S. TIMSS national sample and from the NAEP national sample. The linkages provided in this
report are for mathematics and science at grade 8. An additional link is being attempted for grade 4
mathematics but is still undergoing NCES review.

While developing the links is straightforward, the real challenge is in identifying the various
sources of error that are associated with linking together two assessments and in developing components
of variance attributable to as many of these as is possible. This report estimates components of variance
due to four sources: (1) sampling, (2) measurement error, (3) model misspecification, and (4) temporal
shift. These components are used to derive standard errors for predicted TIMSS state means and
percentages and then used to construct confidence intervals around these estimates for each state.

The quality of the link between NAEP and TIMSS was evaluated using data from the states
for whom representative data were available from both assessments. Specifically, the predicted TIMSS
results, based on the state's NAEP data, were compared with the actual results for the state. In the 1995
administration of TIMSS, one state, Minnesota, elected to participate in the grade 8 TIMSS assessments
of mathematics and science. As is shown in this report, the predicted results for that state are quite close
to the actual results for the grade 8 mathematics and science assessments. In addition, two states,
Missouri and Oregon, participated in a special assessment of the TIMSS in their states in 1997. While
the results of these assessments have not yet been publicly released, the predicted TIMSS results for
these states were consistent (within acceptable statistical bounds) with their actual TIMSS results.
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This is heartening, since as discussed in the next section, the type of linking required for the
available data requires caution in its use. Based on a number of studies, the moderation type of linking, as
is used in this report, is adequate for the approximate comparisons of the relative rankings of individual
states versus other countries, but is likely not adequate for extensive analyses based on the point
estimates of scores.
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2. NAEP AND TIMSS DATA

NAEP is an ongoing, congressionally mandated survey designed to measure what students
know and can do. The goal of NAEP is to estimate educational achievement and changes in that
achievement over time for American students of specified grades as well as for subpopulations defined
by demographic characteristics and by specific background characteristics and experiences. In 1996,
NAEP collected mathematics and science data from nationally representative samples of students in
public and private schools in grades 4, 8, and 12. Additionally, directly comparable state assessments
were conducted in public and private schools in participating states and jurisdictions at grade 4 for
mathematics and at grade 8 for mathematics and science. For many of the states and jurisdictions the
sample of private school students was not adequate to support reporting of private school results.
Accordingly, state-level results were reported by NAEP for the public schools samples only. State-level
NAEP mathematics and science results are available for grade 8 public school students in 44 states and
jurisdictions.

TIMSS is the largest and most ambitious study ever conducted by the International
Association for the Evaluation of Educational Achievement (IEA). TIMSS is an international
comparative study designed to provide information about educational achievement and learning contexts
for the participating countries. Each participating country assessed mathematics and science in the two
grades with the largest proportion of 13-year-olds (grades 7 and 8 in most countries, including the United
States). Mathematics and science results are available for 41 countries for the higher of these grade
levels--which, for convenience, will be referred to as the grade 8 level in this report.

The U.S. results are based on a sample of students from public and private schools. In
addition, three states opted to collect grade 8 TIMSS data from representative samples of their students.
Minnesota participated in a state-level administration of grade 8 TIMSS mathematics and science in
1995, while Missouri and Oregon participated in state-level administrations of grade 8 TIMSS in 1997.
All three states also participated in the 1996 State NAEP. Thus, released public school NAEP results are
available for all three states, as well as released TIMSS results for Minnesota. However, the TIMSS
results for Missouri and Oregon cannot be explicitly included in this report since those results have not
yet been publicly released.
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A number of key characteristics of the NAEP and TIMSS results have a bearing on the
adequacy of any link between the two assessments. These include the following:

[ Both NAEP and TIMSS are based on complex probability samples of the student
population. Both U.S. samples include public and private students in grade 8. The
sample sizes for the two assessments in the United States are similar, being 7,146 and
7,087 for NAEP and TIMSS grade 8 mathematics, and 7,774 and 7,087 for NAEP and
TIMSS grade 8 science.

(] TIMSS was conducted in the United States (and in most Northern Hemisphere
countries) in April and May 1995. NAEP was conducted January through March
1996. Thus, the TIMSS results are applicable to the achievement of the 1995 student
population at the end of the school year, while the NAEP results are applicable to the
achievement of the 1996 student population some months before the end of the school
year.

] The frameworks that defined the NAEP and TIMSS assessments are not identical but
appear similar. Both assessments include multiple-choice and short- and extended-
constructed response questions, but NAEP has a higher proportion of constructed
response items than does TIMSS. The two assessments have no items in common.
(Appendix A contains the results of a content analysis of the NAEP and TIMSS
assessments.)

(] In TIMSS, the same students participated in both the mathematics and science testing,
with 90 minutes total testing time across the two subjects or 45 minutes for each.
Both mathematics and science were mixed within each booklet. In NAEP, each
sampled student received either a mathematics or a science instrument. Total testing
time for the mathematics instrument was 45 minutes, comparable to TIMSS
mathematics. Total testing time for NAEP science was 90 minutes at grade 8,
including 30 minutes of hands-on tasks.

[ Both NAEP and TIMSS scaled their data using Item Response Theory (IRT)
techniques. TIMSS used a Rasch partial credit model to create a single scale for each
subject, while NAEP used a variety of scaling models (two and three parameter
logistic and generalized partial credit) to develop subscales for mathematics and
science. NAEP mathematics and science composites were then created as weighted
averages of the mathematics and science subscales. Both NAEP and TIMSS used
methodology to account for the imprecision of measurement of individual students'
abilities (plausible values). These allow for appropriate estimates for any subgroups
contained in the conditioning model. However, grade 8 TIMSS only conditioned for
grade within country, while NAEP conditioned on several hundred variables.

Clearly, while similar, the NAEP and TIMSS assessments do differ in ways that will impact
the link between the two. The next section reviews the types of linking available and indicates what the
NAEP-TIMSS link will be.
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3. TYPES OF LINKAGE

As described by Mislevy (1992) and Linn (1993), the central problems of "linking
assessments" are determining the relationships between the evidence that two measures give about
performance of interest and interpreting such evidence correctly. For the purposes of discussion, assume
that there are two assessments, Assessment X and Assessment Y, and that the data produced by
Assessment X can provide answers, properly qualified, to various questions involving student
achievement. Further assume that there is a desire to "link Assessment Y to Assessment X." This means
that one hopes to be able to answer these same questions, but using students' performance on Assessment
Y. A specific example is linking the results of NAEP to the results of TIMSS to enable the prediction of
state-level TIMSS means, based on state-level NAEP data.

How well linking will work and the necessary procedures to accomplish a link depend on
how similar the two assessments are in terms of their goals, content coverage, and measurement
properties. Mislevy and Linn defined four types of linking: equating, calibration, projection, and
moderation. These are listed in decreasing order in terms of the assumptions required, with equating
requiring the strongest assumptions and moderation the weakest. The ordering of the four types is also in
decreasing order in terms of the strength of the link produced.

3.1 Equating

The strongest link occurs if the two assessments are built to the same specifications.
Requirements include complete matches in content coverage, difficulty, type of questions used, mode of
administration, test length, and measurement accuracy at each score point. Under such carefully
controlled circumstances, the assessment results are essentially interchangeable and, by matching up
score distributions, it is possible to construct a one-to-one correspondence table of scores on X and
scores on Y so that any question that could be addressed using scores from Assessment X can be
addressed in exactly the same way with transformed scores from Assessment Y, and vice versa. When
equating is possible, it is because of the way the assessments were constructed, not simply because of the
way the linking data were collected or the linking function constructed.
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3.2 Calibration

A somewhat weaker kind of linking is possible if Assessment Y has been constructed to the
same framework as Assessment X, but with different precision or level of difficulty. In this case,
equating is not possible, but the results of the two assessments can be adjusted so that the expected score
of a given student is the same on both assessments. As a consequence of different measurement
characteristics in the X and Y data, the procedures needed to permit Y data to answer certain questions
that could be addressed from X data will depend on the specific questions. Thus, Y data might be used to
answer X data questions, but generally not by means of a single linking function as would be sufficient
for assessments built to support equating.

3.3 Projection

A yet weaker linking obtains if the two assessments use different types of tasks, different
administration conditions, or otherwise do not measure the same trait. Projection uses statistical
methodology (often regression) to derive predictions from Y data about characteristics of the X
distribution, in terms of a probability distribution for expectations about the possible outcomes. As the
similarity between the two assessments decreases, the value of the Y data to answer X data questions also
decreases and projections become increasingly sensitive to other sources of information. For example,
the relationship between X and Y might vary across subpopulations of students and might change over
time because of changes in policy or instruction.

3.4 Moderation

The weakest linking occurs when the two assessments are not assumed to be measuring the
same construct, but scores that are comparable in some sense are still desired. Often, the two
assessments are administered to nonoverlapping sets of students. Statistical moderation matches X and Y
score distributions by simply applying the formulas of equating, while recognizing that the assessments
have not been constructed to support equating. The procedures of statistical moderation can produce
markedly different links among tests if carried out with different samples of students.
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3.5 Linear Moderation Procedures

Because they are the only data available, a link between TIMSS and NAEP will be based on
the reported results from the 1995 administration of TIMSS in the United States and the results from the
1996 NAEP. Since TIMSS and NAEP differ to varying degrees in terms of the assessment
specifications, the numbers and kinds of tasks presented to students, and administration conditions, and
since the TIMSS data and the NAEP data come from distinct administrations conducted one year apart, it
is clear that the type of linking that can be accomplished will fall into the realm of statistical moderation.

The link between the two assessments will be established by applying formal equating
procedures to match up characteristics of the score distributions for the two assessments. The next
section establishes that linear moderation procedures (see, e.g., Peterson, Kolen, and Hoover 1989 who
call it linear equating) provide an acceptable link between the two assessments. Linear moderation
adjusts the distributions of the two assessments so that they have the same mean and standard deviation.
This was the procedure used by Beaton and Gonzalez (1993) with the 1991 IAEP data for the U.S.
sample of 13-year-olds and the 1990 NAEP data for public school students in grade 8 to express the 1991
IAEP results on the 1990 NAEP scale. This is also the procedure used by NAEP to link the results from
the Trial State Assessment to those of the national assessment.

3.6 The Importance of Matching Content Coverage

Naturally, even though the type of link between NAEP and TIMSS has been relegated to the
weakest category, moderation, there is the expectation that the two assessments are more or less
measuring the same thing, so that it makes sense to assume that the linked results are supplying useful
information. While this is hopefully true, the following example demonstrates the danger of conducting
a linking study when no one student has taken forms of both assessments.

The two panels in Figure 1 give marginal distributions for pairs of tests to be linked. It is
stressed that these are completely fictional data generated to make a point. The solid line in Panel A
gives the frequency distribution of scores on a hypothetical test (Test A1) while the dashed line in Panel
A gives the frequency distribution for another hypothetical test (Test A2). Consider the possibility of
building a useful link between Test A1 and Test A2. Panel B provides hypothetical marginal frequency
distributions for two other tests (Test B1 and Test B2) that are also to be linked together.

3-3



Figure 1. -- Marginal distributions for pairs of hypothetical tests

Panel A Panel B
Test Al = Solid line Test B1 = Solid line
Test A2 = Dashed line Test B2 = Dashed line
)
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Note that the two distributions in Panel A are quite similar to each other. With no other
information, one would be inclined to expect that the similarity of the marginal distributions for Test Al
and Test A2 indicates a pair of tests that are strongly related to each other and that would provide a
strong and reliable linking--a linking accomplished through, for example, matching percentiles or
moments of the two distributions. The pair of distributions shown in Panel B are much less similar. On
the face of it, one might be much less confident about the possibilities of linking together Test B1 and
Test B2.

However, consider Figure 2. Panel A of the figure gives a scatter plot of the scores on Test
Al versus the scores on Test A2. Clearly there is little relation between the scores on one test and the
scores on the other--in fact, the between test correlation is 0.02. Tests Al and A2 are examples of data
that have roughly the same marginal distributions but are essentially unrelated to each other. An example
might be two tests that have been scaled to have approximately normal marginal distributions but that
measure roughly independent abilities (such as physical strength and mathematical achievement). On the
other hand, Panel B shows a much tighter relationship (correlation of .98) between scores on Test B1 and
Test B2. These two tests are examples of instruments that largely measure the same underlying
construct. An example of this might be two mathematics tests built to the same content specifications
that have somewhat different marginal distributions.
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Figure 2. — Scatter plots of the hypothetical test score pairs (F2.xIs)

Panel B
Test B1 versus Test B2

Panel A
Test Al versus Test A2

(Correlation = 0.98)

(Correlation = 0.02)




In the current situation of linking NAEP and TIMSS, it is likely that the two assessments
are, to a large extent, measuring comparable constructs. However, if the content match is not perfect,
there could be potential problems with the linking.

Several recent studies have established instability of distributional matching procedures and
have attributed at least some of the blame to differences in content coverage. For example, Ercikan
(1997) used equipercentile equating procedures to link state level results from standardized tests
(California Achievement Tests) published by CTB MacMillan/McGraw-Hill to the 1990 NAEP
mathematics scale. Four states that participated in the 1990 Trial State Assessment of grade 8
mathematics were included in the study. Various links were established, including within-state linkings
for each state and a linking using the combined data from all four states. Ideally, the results from all
linkings should be identical, apart from sampling error. Instead, the results showed considerable
divergence. In one case, two state-level linkings produced predicted NAEP scores, for the same
standardized test score, which differed by 20 NAEP scale points, nearly two-thirds of a within-grade
standard deviation on the NAEP scale. At least part of the problem was in terms of the content coverage-
-the various forms of the standardized tests covered around one-half of the NAEP objectives. As noted
by Ercikan: "It is not surprising for CTB's tests to have a smaller set of objectives since NAEP is aimed
at surveying a large set of skills and does not test every student on these skills, whereas these tests are
used for student-level achievement testing."

Linn and Kiplinger (1994) also investigated the adequacy of distributional matching
procedures for linking state-level test results to NAEP. Their study used four states that participated in
the 1990 and 1992 grade 8 Trial State Assessments of mathematics. Equipercentile methods were used
within each state to convert standardized test results to the NAEP scale using data from 1990. The
resulting conversion tables were then used to convert the standardized test results from 1992 to estimated
1992 results for the state on NAEP. The predicted results were then compared to the actual 1992 NAEP
results for the state. Additionally, separate equating functions were developed for male and female
students for the two states where gender identification was available from the state test data. The results
for the gender-based equatings showed differences larger than expected based on sampling error, being
as large as one-third of a NAEP within-grade standard deviation of proficiencies. The differences
between the estimated and actual 1992 results were small at the median for three of the four states but
were larger, and more variable across states, for the lower and upper ends of the distribution. Results
from content studies suggested that the content coverage of the NAEP and the statewide tests differ, and
this discrepancy might produce some of the between-group and between-time instability of the equating
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functions. Accordingly, the equating studies were repeated, linking the statewide tests to the NAEP
mathematics scale, Numbers and Operations, felt to be in closest match with the content coverage of the
statewide tests. However, the between-group and across-time equating functions showed similar
instabilities, even with a tighter content match. Linn and Kiplinger concluded that the displayed
instability of the linking functions suggested that such linkings are not sufficiently trustworthy to use for
other than rough approximations.

Recognizing the importance of overlap of content coverage on the quality of a link, the
National Center for Education Statistics (NCES) commissioned a study on the similarity of coverage of
the NAEP and TIMSS instruments. Appendix A contains a synopsis of the results of the report by
McLaughlin, Dossey, and Stancavage (May 1997) on the content comparisons for mathematics and the
report by McLaughlin, Raizen, and Stancavage (April 1997) on the content comparisons for science.
Both reports conclude that the NAEP and TIMSS instruments both covered the same subareas of
mathematics or science and were "generally sufficiently similar to warrant linkage for global
comparisons...but not necessarily for detailed comparisons of areas of student achievement or processes
in classrooms."
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4. ESTABLISHING THE LINK

As was mentioned earlier, the link between TIMSS and NAEP is based on applying formal
equating procedures to match up characteristics of the score distribution of the 1996 NAEP with the
characteristics of the score distribution of the 1995 administration of TIMSS in the United States. The
simplest link is linear linking, where the NAEP distribution is adjusted so that the mean and standard
deviation of the adjusted NAEP proficiencies for the 1996 U.S. population match the mean and standard
deviation on the 1995 U.S. TIMSS population.

Linear linking assumes that the two distributions have the same characteristics apart from
their means and standard deviations. In particular, if linear linking is valid, then after adjustment of the
means and standard deviations, the percentiles of the two distributions will be similar. If this assumption
is not true, such as when one distribution is more skewed than the other, linear linking may not provide
an adequate linking between the two populations.

However, comparisons of the distributions of NAEP and TIMSS shows that the two
distributions have a similar shape for both mathematics and science at grade 8. The panels in Figure 3
show comparisons of the NAEP and TIMSS distributions for grade 8 mathematics and grade 8 science
based on a graphical technique called suspended rootograms (Wainer 1974). The TIMSS scale for a
given subject was divided into 25-point intervals, and the percentage of students in each interval was
estimated. The matching NAEP scale for that subject was transformed to have the same mean and
standard deviation as the TIMSS scale, and the percentage of students with transformed NAEP plausible
values within each of the 25-point intervals was estimated. Following Tukey (1977), the square root of
these two percentages were compared.

The heights of each of the unshaded bars in each panel of Figure 3 correspond to the square
root of the percentage of students in the TIMSS sample in each 25-point interval.

! The square root transformation allows for more effective comparisons of percentages when the percentage expected és theveapgey of
intervals.

4-1



Figure 3.--Rootograms comparing proficiency distributions for 1995 TIMSS and 1996 NAEP
(NAEP distributions adjusted to have same mean and standard deviation as TIMSS)
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The shaded bars show the difference in root percentages between the TIMSS and the
transformed NAEP distributions. Positive differences indicate intervals where the percentages from the
transformed NAEP are lower than those from the TIMSS, while negative differences indicate the reverse.
In both cases, the differences in root percentages are small, suggesting that the shape of the NAEP and
TIMSS distributions are similar enough to warrant a linear linking.

The linking of TIMSS to NAEP can be expressed by the following equation:
y: fT(XlAaAB) = AA+ ABXv (1)
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where x is a value on the NAEP scalejs the transformed value of x onto the TIMSS scale and

Q>

B=

T and A=j5-Bjry
N

Q>

where iz and oy are, respectively, the mean and standard deviation of the NAEP U.S. sample and
and &, are the mean and standard deviation of the matching TIMSS U.S. sample. The functional
notation f1 is meant to stress that is a function of A and L5>, derived from the U.S. samples, as well

as ofx, determined from some other sample, such as from data from some state that participated in State
NAEP.

Table 1 gives the values of the linking functions for the two subjects. As is appropriate for
such data, the estimates of the mean and standard deviation for the NAEP and TIMSS samples took the
sample design into account by using the sampling weights for estimation. Additionally, as is discussed
later, neither NAEP nor TIMSS provide individual proficiencies for students. Rather, both assessments
provide five plausible values, each providing a separate, and equivalently good, estimate of the mean and
standard deviation. Following accepted NAEP practice (see Mislevy, Johnson, and Muraki 1992), the
five estimates ofuy and oy were paired with the five estimates @f and o1 (with the pairing
arbitrarily in the order in which the sets of plausible values were on the database). Five valugsdof
B were then computed, one set for each pair of plausible values. The final valdearf B are the
average of the five values.

Table 1.--Parameter estimates for the linking of NAEP to TIMSS for grade 8

Subject B=6./6, A=l - B
Mathematics 2.498 -180.13
Science 3.087 70.62

The difference in the values of thd and B statistics for the two subjects is partly an
artifact of the differences in the metrics used in the NAEP and TIMSS scales. The TIMSS scales for
grade 8 mathematics and grade 8 science were set to have a mean of 500 and a standard deviation of 100
across the participating countries. On the other hand, the NAEP mathematics and science scales differed
from each other. The NAEP 1996 mathematics scale for grade 8 was linked to a 500-point scale
established in 1990 across the grades 4, 8, and 12. ATrpxarameter for grade 8 science having a
different sign than the parameter for mathematics reflects that the grade 8 NAEP science scales are
expressed on a 300-point within-grade metric rather than a 500-point across-grade metric.
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5. VARIANCE OF THE LINKING FUNCTION

If the means and standard deviations used to construct the linking function in Equation (1)
were known without error, the transformed valfiecould be used in the same manner as an observed

value from the TIMSS assessment. That is, one could ignore the factythwés based on a

transformation. Thus, for example, if x were the mean proficiency of some state on NAEP, the predicted
mean proficiency for that state on the TIMSS wouldshefrom Equation (1), and the variance of that

predicted TIMSS mean proficiency would be simply

var(§) = BVar( 3. 2)

However, the means and standard deviations used to construct Equation (1) are based on

sample data and hence are subject to various sources of variability. This implies that the linking function
also is subject to variability and that the varianceyogiven in Equation (2) is too small. There are (at

least) four sources of variability that will affect the variance of the linking function. These include the
following:
[ Sampling. NAEP and TIMSS are presented to samples of students.

[ Measurement error. Both assessments are subject to imprecision in the
measurement of proficiencies for individual students.

[ Model misspecification. The linking function might differ by demographic
subgroup.

(] Temporal shift. TIMSS was conducted in 1995 while NAEP was conducted in 1996.

Each of these components will be considered in turn. Prior to that, however, a general
equation needs to be developed for the variancg of terms of the observed data. This equation will

serve as a basis for the application of the various components of variance listed earlier.

Equation (1) expressed the linked val§ieas a functionfy of the statisticsA andB

determined from the U.S. samples, and of the termssumed to be a statistic determined from the
TIMSS data from a sample different from the U.S. NAEP and TIMSS samples.
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Since f1 is a nonlinear function of the various means and standard deviations, a precise
derivation of the variance of is not practical. However, since both the NAEP and TIMSS samples are

large, Taylor series linearization provides a convenient large sample approximation to the variance:

ofp afy afq]g oty of  af 1|
ox 0A OB ox O0A 0B

where the partial derivatives are evaluated, af andB respectively, the superscriptienotes matrix
transpose, ang is the matrix

Txx O 0
Var((xAB) = 0 Zaa Zas
0 Xas BB

where T, =Var(x), = aa=Var A, T gg= Val B, ag= Co¢ A B and where the covariances between

x and A andx andB are both zero sinceis from a sample independent of those used to construct the
estimates ofA andB.

Since

of+ of+ of A

T AT AT — [le] ’
ox OA 0B

one has

var(§) ~ B%Su + Taa+ 2XT ag + X2T BB 3)

Estimates ofX pp, 2 aog, andX gg can be obtained by expressiAgandB in terms of
1,01, N, @and oy and applying the delta method to the result.

Let= = [fir 67 N 6 N] andes = Var( [ir 67 fin G 0] ) . Since the mean and standard

deviation from the NAEP sample is independent of those from the TIMSS sample, and since a sample

mean and a sample standard deviation are independent assuming no¥matgn be conveniently and
credibly taken as a diagonal matrix with diagonal elem{-,vm(,&T),Var(&T), Var( i), Vake N)} . As
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aB ZBB| |9B| | |
o= B

and

some algebra produces

Var(§) ~ B2{Var( 3 + Vafiy )} + Vatir)

+ (%= iy ~2 ~2
oT ON

) éz{Var(&T) ,Vaioy )}

SinceVar(y) depends ox andVar(x), it is convenient to reexpres&r(y) as

Var(9) ~ BAVar(®) + Ko + KiX + Kax2 -

where
3 3 ~ ~ > ~o|Var(o Vvar(é
Ko=Zaa= BZVar(,u N)+Vaf(#T)+y2N BZ{ G(ZO'T) N ig—N)}’
T N

Kl = Zi AB= —lel Néz{var(O'T) + Var(O-N )}, and
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Equation (4) and the equivalent Equation (5) form the basis of the variance estinjate of
In the subsequent discussion, estimates of the successive compon&fag {9f due to sampling,
measurement error, model misspecification, and temporal shift will be derived, accompanied by a
comparison of how the standard error of a linked estirflathanges.

As observed, the variance §f depends on the value &fand the value o¥ar(x). For
convenience, the comparisons of the componentadfy) will be for a typical value o¥ar(x), equal to
the variance of the mean for the U.S. NAEP population. Additionally, two valxesilbbe used. The
first, settingx equal to the U.S. overall NAEP mean, provides the smallest possible variance. The

second, setting equal to the 90th percentile of the NAEP proficiency distribution, provides an indication
of how largeVar(y) could get. The specific values to be used are shown in Table 2.

Table 2.--Values ofVar(x) and x used for comparing variances of the linked estimate) for grade 8

Subject Var(x) X X
of U.S. mean U.S. mean U.S. 90th percentile
Mathematics 1.1256 272.0 3175
Science 0.7826 150.0 191.7
5.1 Component ofVar(y) Due to Sampling

Because both NAEP and TIMSS are samples, the estimates of the statistics
47,67.14N, and & | are subject to sampling variability. Estimates of sampling variability quantify
the stability of the sample-based statistics by estimating how much each statistic would likely change had
it been based on a different, but equivalent, sample of students selected in the same manner as the
achieved sample.

Traditional analysis procedures often assume that the observed data come from a simple
random sample. That is, it is assumed that the observed values from different respondents are
independent of each other and that these values are identically distributed. Such assumptions do not hold
for data from complex sampling designs such as those used by NAEP and TIMSS. In fact, the complex
sample designs of NAEP and TIMSS lead to variance estimates that are larger than the simple random
sampling values.
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Both assessments use the jackknife procedure (see, e.g., Johnson and Rust 1992) to estimate
the variance due to sampling. The aim of the jackknife is to simulate the repeated drawing of samples of
individuals according to the specified sample design. Once the various replicate samples are available, it
is straightforward to compute the statistic of interesin each sample and from these, obtain a variance
estimate. Pairs of first-stage sampling units (FSSUs) are defined to model the sample design as one in
which two first-stage units are drawn within each of a number of strata. The sampling variability of any
statistict is estimated as the sum of the components of variability that may be attributed to each of the
FSSU pairs. The variance attributed to a particular pair of FSSUs is measured by recomputing the
statistic of interest, on an altered sample. THealtered sample is created by randomly designating the
two members of thé"iFSSU pair as the first and second respectively, eliminating the data from the first
FSSU, and replacing the lost information with that from the second FSSU of the pair. The statistic of
interest is then recomputed producing the pseudoreplicate estimate

The component of sampling variability attributable to theair of FSSUs igt-t)2. The
estimated sample variance of the statisticthe sum of these components across the M FSSU?pairs:

M

Var® = X (ti-t)°. (6)
i=1

To estimate the sampling variance of the linking function, the jackknife procedure is applied
to estimate the sampling variance for eacligfoT, i1y, and &\ ° These variance estimates are then

plugged into thevar(y) formula of Equation (4). The results are shown in Table 3, which gives the
sampling variance values of the componentga ) in Equation (5).

Table 3.--Components olVar(y) due to sampling for grade 8

Subject Component: Ko K1y K
Multiplies: 1 X X
Mathematics 222.63 -1.4284 2.6263E-3

2 The variance of a statistic based on a stratified sample is the sum of the variances within each stratum, each mustistiadtbyeflecting
the degrees of freedom of the within-stratum variance and various weighting factors. There is no further division byf-frege@sro
adjustments. In the case of NAEP and TIMSS, the paired FSSU estimates each have a single degree-of-freedomklamitetestjoates
are derived so that the weighting factors are identical to 1. See Wolter (1985, Section 4.5) and Johnson (1989, pag821332:316,

3 Following accepted practice, the jackknife variance estimates were based only on the first plausible value (see Misbenyaribhhsraki
1992).
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Science 120.28 -1.2096 4.0320E-3

5-6



Table 4 provides a comparison between the naive estimate of the variancefrom

Equation (2) and the current estimate, which also accounts for the effect of sampling, for the values of
Var(x) andx given in Table 2. Column headed "Percentage increase" gives the amount by which the
addition of the sampling component increases the variance estimate.

Table 4.--Comparison of the naive estimate dfar(¥y) with the estimate including sampling error

for grade 8
x=U.S. Mean x=U.S. 90th Percentile
Subject Naive  Variance Percentage Naive Variance Percentag
Var including increase Var including e
sampling sampling increase
Mathematics 7.02 35.41 404% 7.02 40.85 482%
Science 7.46 37.01 396% 7.46 44.03 490%

These results show that the inclusion of the sampling variability as a component of the
variance of the linked estimate can substantially increase that variance estimate. The increases shown
here are in accord with similar findings presented by Johnson, Mislevy, and Zwick (1990) who report a
study where the traditional estimate of the standard error of a linked estimate of the mean underestimated
by a factor of 1.6 a standard error that properly took the sampling variance into account.

52 Component ofVar(y) Due to Measurement Error

Both NAEP and TIMSS use IRT scaling models to summarize their data (see, e.g., Mislevy,
Johnson, and Muraki 1992). IRT was developed in the context of measuring individual examinees'
abilities. In that setting, each individual is administered enough items to permit a reasonably precise
estimation of his or her ability9. Because the uncertainty associated with eads negligible, the
distribution of @, or the joint distribution ofg with other variables, can then be approximated using
individuals' estimated abilities), as if they were the true abilities. This approach breaks down in NAEP
and TIMSS where each respondent is administered relatively few items in a scaling area. The problem is
that the uncertainty associated with individua$ is too large to ignore, and the features of the
distribution can be seriously biased as estimates of thigstribution (see Mislevy, Beaton, Kaplan, and
Sheehan 1992). "Plausible values" were developed as a way to estimate key population features

consistently.
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The essential idea of plausible value methodology is to represent what the true proficiency
of an individual might have been, had it been observed, with a small number of random draws from an
empirically derived distribution of proficiency values that is conditional on the observed values of the
assessment items and on background variables for each sampled student. These background variables are
called conditioning variables. The random draws from the distribution can be considered to be
representative values from the distribution of potential proficiencies for all students in the population
with similar characteristics and identical patterns of item responses. The several draws from the
distribution are different from each other in a way that quantifies the degree of precision in the
underlying distribution of possible proficiencies that could have generated the observed performances on
the items.

Both NAEP and TIMSS provide five sets of plausible values. Following Rubin (1987) the
plausible values are regarded as five completed data sets, where"tdatanset consists of all
information about each student along with tHeptausible value for that student. Calculating a statistic,
t, based on the tPr]olausible value across all students provides an estitpgteft. A better estimate af
is ty, the mean of thg,,.

The variance ofy consists of two components. The first component is the variance due to
sampling subjects. There are five potential estimates of this variance, one for each plausible value, the
m™ estimated as the jackknife variancet@f according to Equation (6). While the best estimate of the
sampling variance dfy is the average of the five jackknife estimates, due to the heavy computational
requirement of computing five jackknife variances, the typical practice used by NAEP and TIMSS is to
simply use the jackknife variance for the first plausible value. That practice will be followed in this
report.

The second component of the variancéyois that which is due to not observiy This
component is added to the sampling component in Equation (6) and is estimated by

1+ milwi (7)

Varpy(tm) =

4 In its analysis, TIMSS essentially used a single conditioning variable, grade, within each country. NAEP used several hundred
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Table 5 gives the components\é&r(y) in Equation (5) attributable to measurement error.

It can be seen that these components are an order of magnitude smaller than the equivalent components

for sampling error shown in Table 3.

Table 5.--Components olVar(y) due to measurement error for grade 8

Subject Component: Ko K1 Ks
Multiplies: 1 X X

Mathematics 4511 -0.3286 6.0419E-4

Science 2.304 -0.2977 9.9238E-4

Table 6 provides a comparison between the estimate of the variafcbasfed on the naive

estimate plus the term accounting for sampling error and the current estimate, which also accounts for the
effect of measurement error. Included in the table is the percentage showing increase in the size of the
naive variance that would have been obtained if the measurement error (but not the sampling error) was
added to the variance. As in Table 4, the table uses the vaMagxfandx from Table 2.

Table 6.--Comparison of the estimate o¥/ar(y) before and after including measurement error for

grade 8
Subject Xx=U.S. Mean x = U.S. 90th Percentile
Naive Plus Percentage Naive Plus Percentage
plus measurement increase over plus measurement increase over
sampling error naive due to sampling error naive due to
measurement measurement
error error
Mathematics 35.41 35.83 6% 40.85 42.52 24%
Science 37.01 37.77 9% 44.03 46.46 32%

It can be seen that, while the measurement error provides a noticeable increase in the size of
the naive variance estimate, the bulk of the overall variance is determined by the sampling error

component.
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5.3 Component ofVar(y) Due to Model Misspecification

As discussed earlier, statistical moderation can produce markedly different links if carried
out with different samples of students. To be useful, the link between NAEP and TIMSS should be the
same for various subpopulations. That is, the function linking TIMSS to NAEP should be the same for
boys as it is for girls, for members of various ethnic categories, and for students in public and private

schools. To the extent that the link is consistent across the subpopulations, there is increased confidence
in the goodness of the link.

Tables 7A and 7B provide estimates AfandB  from Equation (1) for subpopulations
defined by gender, selected race/ethnicity (black, Hispanic), and school type (public, private). In each
case, the link was formed using data only from that subpopulation. The table also includes vi@lues of
for the values ok equal to the U.S. mean and the 90th percentile, along with standard errors, computed
from the subpopulation data, which include the naive, sampling, and measurement components of
variance. Note that the values in the tables are somewhat biased due to the absence of conditioning
variables related to these subgroups in the generation of plausible values from the TIMSS at grade 8. ltis
known (Mislevy, Beaton, Sheehan, and Kaplan 1992) that exclusion of conditioning variables leads to

underestimation of differences between subgroup and overall means. Following Mislevy (1993), the bias
in the subgroup estimate ok is of the order of(l— p) times the difference between the subgroup and

overall NAEP means, wherg is the reliability of a form of the TIMSS instrument for the U.S.

population, reported to be around .8 to .9. Nevertheless, these functions accurately refpctrtibd
TIMSS distributions for these subgroups.

Table 7A.--Parameters and linked estimates derived within subpopulation--grade 8 mathematics

x=U.S. mean x = U.S. 90th
percentile
Subpopulation A B % SEY ¥ SEY
Total -180.13 2.498 499.4 6.0 613.1 6.5
Female -195.90 2.545 496.5 5.9 612.3 6.7
Male -168.15 2.466 502.6 6.7 614.8 7.4
Black -120.16 2.295 504.1 7.5 608.5 10.3
Hispanic -129.79 2.313 499.3 7.6 604.6 11.7
Private -256.63 2.702 478.3 12.8 601.3 14.2
Public -176.55 2.493 501.7 6.1 615.1 6.7
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Table 7B.--Parameters and linked estimates derived within subpopulation--grade 8 science

x=U.S. mean x=U.S. 90th
percentile
Subpopulation A B y SEY ¥ SEY
Total 70.62 3.087 533.7 6.1 662.4 6.8
Female 77.07 3.024 530.6 7.0 656.7 7.8
Male 69.15 3.119 537.0 6.6 667.1 7.6
Black 78.06 3.138 548.8 8.1 679.7 12.0
Hispanic 101.55 2.893 535.5 7.6 656.2 10.4
Private 26.91 3.214 508.9 135 642.9 14.9
Public 72.44 3.096 536.8 6.3 665.9 7.0

On examining Tables 7A and 7B, some variability exists in the parameter estimates across
subgroups, particularly for the intercept$,. Additionally, the estimates off vary somewhat.

However, the differences iy between subgroups and between a subgroup and the total population is

invariably nonsignificant. This nonsignificance would appear to sanction the use of the overall linking
function for the subgroups examined here. Nevertheless, the issue of the consequence of variability of
the linking function across subgroups will be explored.

In essence, variability of the linking function across subpopulations is an indication of
model misspecification. That is, the linking function needs to include terms related to specific
subpopulations. This was the approach adopted by Williams, et al., (1995) in their linking of NAEP to
the North Carolina End of Grade (NC-EOG) mathematics test. In their study, they noted different
relationships between the NC-EOG and NAEP by gender and race. These differences were accounted for
through the use of a prediction equation that included intercepts and slopes for those groups. A similar
approach was adopted by Bloxom, et al., (1995) in a linkage of scaled scores on the Armed Services
Vocational Aptitude Battery (ASVAB) with NAEP.

However, both the NC-EOG and the ASVAB situations involved the construction of a
linking function that would then be applied to individuals who are plausible members of the same
population. That is, the NC-EOG to NAEP link was derived on a sample of North Carolina students for
application in North Carolina--the ASVAB to NAEP link was based on a sample of the population to
which the ASVAB is normally administered.

This is less clearly the case for the linking of NAEP to TIMSS, where the linking is
performed on the combined U.S. population, but the results are to be applied to separate states. Instead,
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it is reasonable to view the instability of the linking function across subgroups as a potential component
of variance of the linking function.

Suppose one hal subpopulations, which collectively constitute a partitioning of the
population. For specificity, the 12 subpopulations formed by crossing gender by race/ethnicity (black,
Hispanic, white+Asian+other) by school type (public, private) will be used. The selection of these
specific subpopulations was made because they are key subgroups, and because the linking function
could potentially differ across the subgroups.

For subpopulatios, suppose the linking function is
Vs = AS+ ED’SX
where ,53 and Bs are estimated solely from the data for subpopulati¢itom Equation (3), one has
Var(y,)~ BVar(x)+ Var(A, )+ 2xCov,, B, )+ x*Var(B, ). (8)

Notice that y5 can be viewed as the conditional expectation of the linked estimate,
conditional on membership in subpopulati@n Further,Var(y,) in Equation (8) is the conditional

variance. To emphasize this conditional relation, write
Js=E¥y | S= $and Vva'y= Vviry| S ]s

where E denotes expectation arfsl stands for subpopulation. By standard probability theory, the
following representation for the unconditional varianceobccurs.

var(9) = ES[Va|[§/ | E}]+ Vas{ Eyl ﬁ 9)

whereEg andVars denote the expectation and variance taken across subpopulations. The first term of
Equation (9) is

ES[ B2var( 9+ Va{ A)+ 2 xCof A ‘B+ % V4r Q] , (10)
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where, for example,

N
Esl B2l = 3 rf (B2 (11)

s=1

is the weighted average of the subpopulation vaIueBAiJf, weighting byrfs, the relative frequency of

subpopulatiors in the whole population.

Approximating Equation (11) byE:2 , the value for the complete population, and
performing similar substitutions for the remaining terms in Equation (10) means that Equation (10) can

be approximated by Equation (3). Consequently, Equation (9) becomes

Var(§) ~ BVar(x) + Var(A) +2 xCov(A,B) + % Var(B) (12)
+ Varg[E[y|S]] .

Thus, the variance of has acquired a second componMag[ E[y | S]] which measures

instability (or mean-squared error) due to the variability of the linking function across subpopulations.
The value of this component is

vai[E5ig]= T i A+ Bx A BY, (13)

whereAs andB; are the population values of the intercept and slope for subpoptﬂmimcmﬂand_B

are their averages across the subpopulations. An estimate of this component is
. A NN
varE[§§]= > i A+ Bx A BY . (14)
S

Note that even ifAg= A and Bs= B for alls, so that the variance component in Equation

(13) is equal to zero, the estimate from Equation (14) will be nonzero simply because it is based on

sample values. Consequently, a correction to the estimate must be applied. Normal theory with linear
statistics gives the expectation Vﬁrsas(N [d/D] -1)JJ2KPV whereN is the number of subpopulations,

equal to 12 in this case, d/D is the ratio of the average design effect (defined below) within a
subpopulation, D is the design effect for the whole population, and

o3kpy =Var(A)+ 2 xCO\( A AI§+ % Va(rAgl (15)

with estimates3xpy that includes both the sampling and measurement error components.
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The design effect measures the impact of complex sample data collection designs, such as
used by NAEP and TIMSS, on the variance of a statistic. Specifically, the design effect is the ratio of the
actual variance of the statistic, taking the data collection design into account, to the equivalent variance
estimate obtained by ignoring the complex nature of the data caused by the sample design and by
measurement error. Typically, the design effect is larger than 1. Additionally, it is possible that the
design effects for subpopulations are smaller than those for the total population, implying that the ratio,
d/D, could be smaller than 1. Experience based on NAEP, TIMSS, and other complex data sets suggests
that the ratio could be as small as 0.5, implying that the multiplier for the expected value of the estimate
of variance due to model misspecification could be as small as 5.

Table 8 gives the values @2, andVar for the values oWar(x) andx in Table 2. We

see that in every cas¥ar, / 5., is smaller than the factor 5, so that the estimate of the variance due to

model misspecification is smaller than a reasonable estimate of its expectec(N@dM]-l)anva.

Furthermore, this implies that the variance estimate is much smaller than a critical value for, say, the
95% level of significance, which, for 5 degrees of freedom is abawt 1. This indicates that the

variance estimate does not exceed the value to be expected due to sample and imputation variability
under the hypothesis that the true componamjof Equation (13) is zero. Consequently, component

due to model misspecification in the variance of the link is taken as zero.

Table 8.--Comparison of the component of variance due to model misspecification estimated by
VAr, with its expected value estimated by, for grade 8

Subject X=U.S. mean x = U.S. 90th percentile
Varg Gy Ratio Varg Gy Ratio
Mathematics 101.3 28.8 35 82.1 35.5 2.3
Science 113.7 30.3 3.8 119.5 39.0 3.1
5.4 Component ofVar(y) Due to Temporal Shift

One disadvantage with using the actual TIMSS and NAEP data to construct a link is due to
the fact that TIMSS and NAEP were administered in different years. Any procedure that attempts to link
1996 NAEP scores to 1995 TIMSS scores, based only on the 1995 TIMSS and the 1996 NAEP samples,
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will suffer from an unavoidable confounding of secular change--the within-instrument change in
achievement over time--with effects due to differences between the instruments.

Estimation of the temporal effect of linking 1996 data to 1995 data is problematic, since any
direct measure is lacking of the change in either NAEP or TIMSS measures of achievement between the
2 years. It is possible, by using related data (the NAEP long-term trend data from 1994 and 1996), to
estimate the potential change in achievement as measured by NAEP between 1995 and 1996. As in every
other case, it is impossible to estimate what the change in achievement would be in the TIMSS countries
in 1996.

Adjustment for temporal trend would potentially adjlﬁlﬁt of the linking function by a
prediction of the difference between the NAEP mean in 1996 and what the mean would have been in
1995. This difference is estimated by

A= (:2196 - ;‘94) ON (16)

> (Blodsr )

where /i, and G4, are the mean and standard deviation from the 1996 NAEP long-term trend

assessment ang,, and 6, are the equivalent values from the 1994 long-term trend assessment. The

second term in Equation (16) adjusts for the fact that the standard deviations for the main NAEP

assessments differ from those for the long-term trend assessments. The square of Equation (16) is added
to the variance ofzy in the estimate of the variance of the linking function. Since the variangg, of

is multiplied by B2 in Equation (5), the value of this componenMafr(y) is B2A? and is constant for

all x. The value of this component for the two subjects are shown in Table 9.

Table 9.--Value of the component o¥/ar(y) due to temporal shift for grade 8

Subject B2 A2
Mathematics 0.000
Science 0.942
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6. TOTAL VARIANCE OF THE LINKING FUNCTION

Table 10 collects together all of the components of the variange aBhown in the table
for the values oWar(x) andx from Table 2, are the overall variance ¥f the standard error of, and

the percentage of the total variance attributable to the naive variance estimate, to the sampling variance
component, to the measurement error component, and to the component due to temporal shift. The
number of times that the total variance is larger than the naive variance is 100 divided by the percentage
of total variance attributable to the naive variance. Consequently, the total variance is at least 5 times
larger than the naive variance, and so, the standard error with all components included will more than
double that of the naive standard error. The sampling component is by far the most important component
of the variance, accounting for 76 to 80 percent of the total.

Table 10.--Total variance of § with percentages due to components for grade 8

Subject TotAaI Standalrd Percentage of total variance due to:
Var(y)  Error (y)
. Tem-
Naive . Measure-
Var Sampling ment F;?JZI
error !
Mathematics x = U.S. 35.83 5.99 20 % 79 % 1% 0.0 %
mean
x =U.S. 90th 42.52 6.52 17 % 80 % 4% 0.0 %
percentile
Science x=U.S. 38.71 6.22 19 % 76 % 2% 2.4 %
mean
x =U.S. 90th 47.40 6.88 16 % 77 % 5% 2.0 %
percentile
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7. LINKING FUNCTION FOR THE PUBLIC SCHOOL STATE DATA

Although the component for model misspecification was tested to be equal to zero, there is
still some minor, albeit nonsignificant, difference in results between a link based on students in all
schools and that based on public schools only. Since the major reporting aim of the link was to relate
state results from the State NAEP to country results from TIMSS, since the published NAEP State results
pertain to public school students only, and since the TIMSS private school samples were small and
unstable, it was appropriate to use the public school data for this purpose.

The parameters used for linking public school State NAEP results to TIMSS are shown in
Table 11. Table 12 provides the components of the variance of the linked estirinate Equation (5).

These components include the variances due to sampling, measurement error, and temporal shift. Each
of these variances was computed in the manner described in previous sections, with the exception that all
computations were based on the data from public school students only.

Table 11.--Parameter estimates for the linking of public school NAEP to TIMSS for grade 8

Subject B=6,/6, A= Ji; — Bu,
Mathematics 2.493 -176.55
Science 3.096 72.44

Table 12.--Components olVar(y) for the public school link for grade 8

Subject Component: B2 Ko K,y K,
Multiplies: Var(x) 1 X X

Mathematics 6.217 285.45 -1.8850 3.4841E-3

Science 9.582 141.78 -1.4587 4,9120E-3
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8. LINKING FUNCTION FOR INTERNATIONAL MARKER LEVELS

In addition to reporting results in terms of means, the TIMSS reports also portray the
performance of students in each country in terms of the percentages of students exceeding each of three
marker levels. Since the TIMSS assessments do not have any prespecified performance standards, three
marker levels were chosen on the basis of the combined performance of all students participating in the
TIMSS. These marker levels corresponded to the 90th, 75th, and 50th percentiles of the combined
distribution of proficiency across all participating countries for a given subject and grade. These marker
levels are named, respectively, the Top 10 Percent, the Top Quarter, and the Top Half, and are given in
Table 13.

Table 13.--International marker levels of achievement for grade 8

Subject Top 10 Percent Top Quarter Top Half
Mathematics 656 587 509
Science 655 592 522

The predicted proportion of individuals in a given state that would exceed any given
international marker level comes from determining a predicted value on the NAEP scale corresponding to
the cutpoint on the TIMSS scale and then computing the proportion of students in that state whose NAEP
plausible values exceed that NAEP cutpoint.

That is, one begins by linking TIMSS to NAEP. The equation for this linking is easily
obtained by inverting Equation (1). Lebe a specified marker-level cutpoint, andfebe the predicted
cutpoint on the NAEP scale. The connection betwesmd X is

% = C+Dy, (17)

where

The variance ofX is computed in a manner exactly analogous to that of the variange of

In fact, the equations for the variance can be determined from the previous derivations by making the
following substitutions:
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" X and y andy for x

o N and o, for g and 6, and vice versa
m Cfor Aand D for B

The sole exception to this rule is that the marker level cutpgiig, taken in the TIMSS

reports as a fixed value so th&r(y) has been taken to be 0. Following this convention, the variance of
X is

var(X) ~ Var(C) + 2 yCov(C,D) +y?Var(D), (18)

where the terms in Equation (18) include the components of variance due to sampling, measurement

error, and temporal shift.

Table 14 gives the values of the predicted NAEP cutpginand its standard error, for the
three marker levels. Since these results are to be used for the reporting of public school state results, the

linking was accomplished using the public school data.

Table 14.--Predicted NAEP cutpoints and their standard errors corresponding to the TIMSS
marker levels--public school linking for grade 8

Subject Top 10 Percent Top Quarter Top Half
X SE X SE X SE
Mathematics 333.9 2.7 306.2 2.4 274.9 2.2
Science 188.2 2.1 167.8 1.9 145.2 1.8

Observe that, although the international marker levels are similar for grade 8 mathematics
and science, the predicted NAEP cutpoints differ significantly. This is because of the differences in the
metrics used in the NAEP and TIMSS scales. The TIMSS scales for each of the subjects were set to have
a mean of 500 and a standard deviation of 100 across the patrticipating countries. Conversely, the metric
for the NAEP mathematics scale is a 500-point scale across the grades 4, 8, and 12 while the grade 8

science scale is expressed on a 300-point, within-grade metric.
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Confidence intervals for the predicted proportion of students above a particular marker level

are obtained by first identifying the lower and upper bound of a confidence interval on
L as X o= %X- 2SERQ and¥y = % 2SB}, where SER) is the standard error ot. For each of

these cutpoints, one computé’@o and ﬁ_“ , the estimates of the proportion of students in a given state

exceeding the two cutpoints. Each of these estimated proportions is accompanied by a standard error,
which accounts for the effects of sampling and imprecision of measurement in estimating that proportion
for the given state.

Since X o is less thanky, and since the proportiorF}Lo, exceeding the lower cutpoint
cannot be smaller than the proportidﬁ,”, exceeding the higher cutpoint, a conservative confidence

interval about the predicted proportion in the state exceeding the marker level is

(Ru-2SERi). Bo+2 SER) (19)
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9. VALIDATION

One state, Minnesota, participated in a state-level NAEP in 1996 and a state-level TIMSS in
1995 at grade 8. Consequently, these data provide a validation of the linking functions since they are
independent of the data used to construct the links. Specifically, the linking functions developed from
the U.S. National TIMSS and NAEP results can be used to convert the State NAEP results to projected
results for that state on TIMSS. These projected results can then be compared with the actual TIMSS

results.

Table 15 shows the results of applying the public school linking functions of Table 10 to the
grade 8 public school data from Minnesota. The first two columns of Table 15 give the actual mean
proficiency for the state from the TIMSS assessment. Accompanying this mean is its standard error and
a 95 percent confidence interval. The last two columns of the table give the predicted TIMSS mean, its
standard error, and 95 percent confidence interval, using the linking functions in Table 10 and the
variance components in Table 11.

Table 16 provides comparisons between the actual TIMSS results and the results predicted
from NAEP in terms of the percentages above the TIMSS marker levels. Since the 95 percent confidence
interval for the predicted percentages from Equation 19 are nonsymmetric, all results are expressed in
terms of confidence intervals.

Table 15.-- Comparison of actual TIMSS mean proficiency with predicted TIMSS proficiency
from NAEP results (data are from public schools only) for grade 8

State Subject Actual TIMSS results Predicted TIMSS results
95 percent 95 percent
mean (SE) confidence mean (SE) confidence
interval interval
Minnesota  Mathematics 528.9 (8.4) 512.1-5457 532 (6.4)  519.2-544.8
Minnesota Science 568.3 (7.3) 553.7 - 582.9 563 (7.1) 548.8 - 577.2
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Table 16.--Ninety-five percent confidence intervals for the percentages above the TIMSS marker
levels based on actual TIMSS data and on predictions from NAEP (data are from public
schools only) for grade 8

State Subject TIMSS Top 10 Top Quarter Top Half
results Percent level level level
Minnesota Mathematics Actual 3.2-11.2 17.5-32.7 49.2 - 65.6
Predicted 2.7-10.0 18.6 -35.4 53.5-70.5
Minnesota Science Actual 14.8 - 24.8 33.8-47.4 61.2-73.6
Predicted 8.9-22.7 31.3-48.5 62.0 - 76.6

The agreement between the actual TIMSS results and the results predicted from NAEP adds
credibility to the linkage. Not only do the confidence intervals for the predicted TIMSS mean
proficiencies contain the actual TIMSS means, and vice versa, but the intervals themselves substantially
overlap. That the actual and predicted TIMSS results are based on different students in largely different
schools and in different years and still show this degree of overlap provides support to the usefulness of
the predicted grade 8 TIMSS resdlts.

An interesting feature of Table 15 deserves some comment. ®@ar¢§) contains many

components, the reader might be surprised that the standard errors for the actual TIMSS means are
slightly larger than those of the means predicted from NAEP. This is contrary to the fact that the
standard error of the predicted mean includes many additional components beyond the naive value
B SE(x). In fact, using the components from Table 11, the error due to linking roughly doubles the naive
standard error in this particular analysis.

The standard error of the predicted TIMSS mean is about the same size as that of the actual
mean largely because of the difference in the sample sizes for the NAEP and TIMSS assessments in
Minnesota. While the number of grade 8 public school students in Minnesota assessed with either NAEP
mathematics or science is around 2,400, only around 900 public school students were assessed in that
state with TIMSS mathematics and science. All other things being equal, the standard error of a mean
based on 900 students will be roughly 1.7 times larger than the standard error of a mean based on 2,400

5 Additional support for the grade 8 linkages comes from the preliminary results from the data from the two states, Mis3cegbanwhich
participated in State NAEP at grade 8 in 1996 and gathered state representative TIMSS data in 1997. An applicatiomgé fhedidns
to these data lead to predicted TIMSS means within acceptable statistical bounds of the actual TIMSS results.
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students. Thus the increased variance of the predicted TIMSS mean is offset by the larger sample size
for the NAEP datd.

The validation data provide an indication of how much information one can obtain from a
linking study like this one. Loosely speaking, predicted TIMSS results from this study based on NAEP
samples of 2,400 students are about as reliable as actual TIMSS results based on 900 students. Put
another way, this particular statistical moderation study, where there was no direct information about
how the same student might perform on both assessments, provides, from the NAEP assessment,
information about the performance of students on the TIMSS assessment that is nearly three times less
reliable than the information that would be obtained from a direct administration of TIMSS.

5 The TIMSS sample design, which selected intact classrooms, also leads to somewhat larger standard errors than an SredvalAEE
sample, which randomly selects students within a school.
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10. RESULTS

The linking functions developed in previous sections of this report can be applied to the data
from the states that participated in the 1996 NAEP state assessment to enable approximate comparisons
between those states and the countries that participated in TIMSS. State-level results are presented both
for predicted TIMSS means and for predicted percentages above the TIMSS marker levels.

Table 17 provides the state-level predicted TIMSS mathematics and science means, based
on the state-level NAEP data, for grade 8 public school data. The rows of the table correspond to the
states and jurisdictions (henceforth called jurisdictions), arranged in alphabetic order. Adjacent to the
jurisdiction names are the predicted TIMSS means, along with their standard errors, which take into
account all components of variance discussed in this report. Table 18 provides the mathematics and
science TIMSS means for the countries that participated in TIMSS. These countries are also arranged in
alphabetic order. Adjacent to the country names are the values of the TIMSS means, accompanied by
their standard errors, which take into account variability due to sampling and measurement error. Note
that the means for the TIMSS countries reported in this table differ somewhat from those in the published
TIMSS reports. This is because the means presented in the TIMSS reports are based on the first
plausible value only. In contrast, the means presented in Table 18 and their standard errors use all five
plausible values.

Note that the SOLE purpose of the data in these tables is to allow the comparison of
predicted TIMSS means for individual jurisdictions with the actual TIMSS means of individual
countries. It is NOT recommended that data in these tables be used to compare performance between
jurisdictions or between countries (this is why the data for the jurisdictions and nations are arranged in
alphabetical order). The proper between jurisdiction comparisons are provided in the NAEP reports
(O'Sullivan, Reese, and Mazzeo, 1997; Reese, Miller, Mazzeo, and Dossey, 1997); while the proper
between country comparisons are provided in the TIMSS reports (Beaton, Mullis, Martin, Gonzalez,
Kelly, and Smith, 1996; Beaton, Martin, Mullis, Gonzalez, Smith, and Kelly, 1996).

Appendices C and D (abstracted from Johnson and Siegendorf, 1998) provide the

comparisons of the estimated TIMSS scores for each jurisdiction with the actual TIMSS scores for the
countries that participated in TIMSS. Appendix C presents one-page profiles for each jurisdiction
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participating in NAEP grade 8 mathematics while Appendix D provides profiles for grade 8 science.
Each
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Table 17. --Estimated TIMSS scores from public school, 1996 NAEP data for states and
jurisdictions: Grade 8 mathematics and science

Mathematics Science
State/Jurisdiction Mean Standard Erro State/Jurisdiction Mean Standard Error
Alabama 463 7.7 Alabama 502 7.7
(Alaska) 516 7.1 (Alaska) 545 7.1
Arizona 491 6.8 Arizona 521 7.6
(Arkansas) 476 6.7 (Arkansas) 519 7.1
California 479 7.3 California 500 7.9
Colorado 511 6.2 Colorado 551 6.4
Connecticut 521 6.2 Connecticut 553 7.1
DDESS 494 8.0 DDESS 545 6.7
Delaware 488 6.0 Delaware 511 6.3
District of Columbia 404 6.8 District of Columbia 422 6.7
DoDDS 509 6.0 DoDDS 553 6.2
Florida 481 7.1 Florida 512 7.6
Georgia 478 6.8 Georgia 511 7.3
Guam 418 7.2 Guam 444 7.0
Hawaii 477 6.1 Hawaii 490 6.3
Indiana 510 6.5 Indiana 546 7.2
(lowa) 532 6.4 (lowa) 562 6.9
Kentucky 488 6.2 Kentucky 528 6.9
Louisiana 453 6.9 Louisiana 482 7.7
Maine 532 6.4 Maine 577 6.6
(Maryland) 496 7.6 (Maryland) 522 7.4
Massachusetts 516 7.0 Massachusetts 558 7.3
(Michigan) 514 7.1 (Michigan) 547 7.2
Minnesota 532 6.4 Minnesota 563 7.1
Mississippi 447 6.4 Mississippi 484 7.3
Missouri 505 6.5 Missouri 540 6.9
(Montana) 529 6.4 (Montana) 574 6.9
Nebraska 529 6.1 Nebraska 559 6.6
New Mexico 477 6.3 New Mexico 509 6.6
(New York) 497 7.0 (New York) 523 7.6
North Carolina 491 6.5 North Carolina 526 6.9
North Dakota 532 6.0 North Dakota 575 6.4
Oregon 512 6.7 Oregon 552 7.6
Rhode Island 494 6.0 Rhode Island 533 6.3
(South Carolina) 474 6.7 (South Carolina) 501 7.4
Tennessee 479 6.6 Tennessee 515 8.0
Texas 497 6.5 Texas 522 8.0
Utah 514 6.1 Utah 555 6.3
(Vermont) 520 6.1 (Vermont) 559 6.6
Virginia 496 6.8 Virginia 535 7.6
Washington 512 6.4 Washington 536 7.1
West Virginia 484 6.1 West Virginia 528 6.4
(Wisconsin) 529 6.7 (Wisconsin) 567 7.9
Wyoming 509 6.0 Wyoming 560 6.1

(Jurisdiction) indicates that the state or jurisdiction did not satisfy one or more of the sample participation guideliApperiix B.

DDESS: Department of Defense Domestic Dependent Elementary and Secondary Schools

DoDDS: Department of Defense Dependents Schools (Overseas)

SOURCE: Tabulations based on data from the IEA Third International Mathematics and Science Study (TIMSS), 1994-19%gatanththe
Assessment of Educational Progress (NAEP), 1996.
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Table 18. --Actual 1995 TIMSS scores for countries: Grade 8 mathematics and science

Mathematics Science
Country Mean Standard Error Country Mean Standard Error
(Australia) 529 4.1 (Australia) 545 3.9
(Austria) 540 3.1 (Austria) 558 3.9
Belgium - Flemish 565 5.7 Belgium-Flemish 549 4.3
(Belgium - French) 526 3.6 (Belgium - French) 472 3.2
(Bulgaria) 539 6.3 (Bulgaria) 565 5.3
Canada 527 25 Canada 531 2.6
(Colombia) 385 3.5 (Colombia) 411 4.3
Cyprus 474 2.0 Cyprus 463 2.1
Czech Republic 564 5.0 Czech Republic 575 4.6
(Denmark) 503 29 (Denmark) 479 3.4
(England) 505 2.7 (England) 553 3.5
France 538 2.9 France 497 2.8
(Germany) 508 4.6 (Germany) 532 5.0
(Greece) 484 3.1 (Greece) 497 2.4
Hong Kong 588 6.5 Hong Kong 522 4.7
Hungary 538 3.3 Hungary 553 29
Iceland 488 4.8 Iceland 494 4.3
Iran, Islamic Republic 430 2.4 Iran, Islamic Republic 469 2.5
Ireland 527 5.2 Ireland 537 4.7
(Israel) 521 6.4 (Israel) 525 5.8
Japan 605 2.0 Japan 571 1.7
Korea 608 2.6 Korea 565 2.3
(Kuwait) 391 2.6 (Kuwait) 428 3.9
(Latvia-LSS) 494 3.3 (Latvia-LSS) 485 2.8
(Lithuania) 478 3.6 (Lithuania) 476 35
(Netherlands) 541 6.7 (Netherlands) 561 5.1
New Zealand 508 4.5 New Zealand 526 4.4
Norway 503 2.3 Norway 527 2.0
Portugal 455 25 Portugal 481 2.5
(Romania) 481 4.1 (Romania) 485 4.8
Russian Federation 536 5.3 Russian Federation 538 4.0
Singapore 642 5.0 Singapore 607 5.6
(Scotland) 498 5.5 (Scotland) 515 5.2
Slovak Republic 547 3.3 Slovak Republic 545 3.4
(Slovenia) 540 3.2 (Slovenia) 560 29
(South Africa) 354 4.5 (South Africa) 326 6.8
Spain 488 2.1 Spain 517 2.0
Sweden 519 3.1 Sweden 535 3.0
(Switzerland) 546 2.9 (Switzerland) 522 2.7
(Thailand) 522 5.8 (Thailand) 526 3.8
United States 499 4.7 United States 534 4.8

(Jurisdiction) indicates that the country did not satisfy one or more of the sample participation guidelines. See Appendix B.

Latvia-LSS: Latvian-speaking schools only

Average scores for the nations may differ from IEA reports because of the way averages were computed.
SOURCE: Tabulations based on data from the IEA Third International Mathematics and Science Study (TIMSS), 1994-1995.

10-4



page displays a table showing how a particular jurisdiction would perform in comparison to the 41
countries that participated in TIMSS at grade 8. Each table indicates whether the ACTUAL mean scores
of each participating TIMSS country are significantly higher than, not significantly different than, or
significantly lower than the ESTIMATED mean performance of grade 8 public school students in that
particular jurisdiction. The significance of the difference of the estimated mean of the given jurisdiction
and the actual means of the TIMSS countries are based on a Bonferroni multiple comparisons procedure
that holds to 5 percent the probability of erroneously declaring any of the country means significantly
different from the chosen jurisdiction's predicted mean.

Generally speaking, the state-level predicted TIMSS means have a somewhat smaller range
than do the country-level TIMSS means and are distributed about the U.S. TIMSS mean. There is
considerable variability in the results: The highest performing states have predicted means significantly
higher than the TIMSS means of at least one-half of the countries, while the lowest performing states
have predicted means significantly lower than the TIMSS means of at least half of the countries.

Tables 19 and 20 provide, in alphabetical order, the state-level predicted results in terms of
the TIMSS international marker levels for mathematics and science, respectively. The predicted 95
percent confidence intervals for the percentages above the marker levels were computed for each
jurisdiction using Equation (19). Also included in the tables is a point estimate of the percentages above
each marker level for each jurisdiction, where the point estimate is computed as the midpoint of the 95
percent confidence interval. Tables 21 and 22 provide the actual percentages above the international
marker levels, along with 95 percent confidence intervals, for the countries that participated in TIMSS.
As was the case for the country means in Table 18, the percentages reported in Tables 21 and 22 differ
somewhat from those published in the TIMSS reports. This is because Tables 21 and 22 are based on all
five plausible values, while the TIMSS reports are based only on the first plausible value.

As was the case with the predicted means, there is a considerable spread across the
jurisdictions in terms of the percentages above each of the marker levels. It is interesting to note that the
position of a given state relative to the countries changes somewhat from that based on the means to that
based on the percentage above a given marker level. This change in position is due to different
distributions from state to state and from country to country. Some states and countries have more
diffuse distributions while others have less. Thus, a state with roughly the same predicted TIMSS mean
as a given country might have noticeably different predicted percentages above the various marker levels
if the state has a markedly more or less diffuse predicted TIMSS distribution than the actual TIMSS
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distribution of the country. For example, if the state has a larger predicted TIMSS standard deviation
than the country, the state will have a higher predicted percentage above the Top 10 Percent level.
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Table 19. -- Ninety-five percent confidence intervals and estimates for percent of students
reaching TIMSS International Marker Levels in mathematics at grade 8 based on
estimates from 1996 NAEP public school data for states and jurisdictions

Estimates indicated in gray shading

TIMSS International Marker Levels
State/Jurisdiction International Top Ten Percent International Top Quarter International Top Half
Alabama 0.1 1.4 2.7 3.9 8.9 13.8 22.5 32.0 41.5
(Alaska) 3.0 6.9 10.7 16.3 235 30.6 46.0 54.9 63.8
Arizona 0.5 2.1 3.6 7.8 13.1 18.4 33.6 42.7 51.7
(Arkansas) 0.4 1.8 31 5.0 9.2 13.3 27.7 36.7 45.6
California 1.1 3.2 5.2 7.3 13.0 18.6 29.6 38.0 46.3
Colorado 0.9 3.5 6.1 12.0 18.7 25.3 43.9 52.1 60.3
Connecticut 2.0 5.4 8.7 16.7 23.7 30.7 48.8 56.4 64.0
DDESS 1.6 5.0 8.3 11.0 17.0 23.0 331 434 53.6
Delaware 1.1 3.0 4.9 9.2 14.0 18.8 33.0 40.8 48.5
District of Columbia 0.3 1.3 2.2 2.1 4.2 6.2 8.7 12.8 16.9
DoDDS 0.7 3.2 5.6 11.9 17.3 22.7 41.6 49.6 57.5
Florida 0.1 1.8 34 7.2 12.5 17.7 30.9 39.8 48.6
Georgia 0.5 2.4 4.3 6.3 11.8 17.3 29.6 38.0 46.4
Guam 0.0 0.9 1.8 1.5 4.1 6.7 13.3 19.1 24.8
Hawaii 0.8 2.5 4.2 7.5 12.0 16.4 30.4 37.4 44.4
Indiana 0.9 3.2 55 10.9 17.8 24.6 42.4 52.0 61.5
(lowa) 1.4 4.2 7.0 15.2 23.3 31.4 54.0 63.1 72.1
Kentucky 0.1 1.5 2.9 6.4 11.4 16.3 314 39.8 48.2
Louisiana 0.1 0.7 1.3 1.9 5.2 8.5 17.1 25.2 33.3
Maine 2.3 5.6 8.8 16.1 23.8 315 53.7 62.4 71.0
(Maryland) 2.1 5.6 9.1 12.4 19.8 27.2 36.6 45.2 53.8
Massachusetts 1.7 5.1 8.4 13.3 21.0 28.6 451 54.6 64.1
(Michigan) 1.4 4.8 8.1 14.0 21.7 29.3 44.1 53.7 63.2
Minnesota 2.7 6.4 10.0 18.6 27.0 354 535 62.0 70.5
Mississippi 0.0 0.6 1.1 2.3 5.1 7.8 16.6 23.1 29.6
Missouri 0.5 2.5 4.5 9.3 15.6 21.9 38.9 48.5 58.1
(Montana) 2.3 5.5 8.6 17.5 25.0 325 53.3 61.8 70.3
Nebraska 1.8 5.2 8.6 16.4 23.4 304 52.1 60.7 69.2
New Mexico 0.4 1.6 2.8 5.9 10.3 14.6 28.1 36.4 44.7
(New York) 1.2 3.4 55 10.5 16.5 224 38.1 47.0 55.9
North Carolina 0.9 3.3 5.6 9.9 15.3 20.6 33.9 42.4 50.8
North Dakota 1.8 5.0 8.2 17.2 25.0 32.8 55.5 63.5 71.4
Oregon 1.4 4.4 7.3 13.1 19.9 26.7 44.3 52.7 61.0
Rhode Island 1.0 2.8 4.6 10.0 15.4 20.7 38.0 45.7 534
(South Carolina) 0.5 2.0 3.5 5.8 10.2 14.6 25.9 33.9 41.9
Tennessee 04 1.9 3.3 55 10.5 15.5 304 38.4 46.4
Texas 0.7 2.7 4.7 9.7 15.7 21.6 37.1 45.8 54.5
Utah 0.8 2.8 4.7 11.3 17.6 23.9 45.4 54.1 62.8
(Vermont) 1.5 4.0 6.5 13.5 20.6 27.6 48.5 57.3 66.1
Virginia 1.2 3.2 5.1 9.7 15.6 21.4 35.6 44.7 53.7
Washington 1.7 4.4 7.1 13.4 19.8 26.1 44.9 53.2 61.4
West Virginia 0.3 1.6 2.8 55 9.9 14.3 29.5 37.6 45.7
(Wisconsin) 2.1 5.5 8.9 16.3 24.3 32.3 52.0 61.2 70.4
Wyoming 0.6 2.6 4.6 10.1 15.6 21.0 42.3 51.5 60.7

(Jurisdiction) indicates that the state or jurisdiction did not satisfy one or more of the sample participation guideiApperstix B.

DDESS: Department of Defense Domestic Dependent Elementary and Secondary Schools

DoDDS: Department of Defense Dependents Schools (Overseas)

SOURCE: Tabulations based on data from the IEA Third International Mathematics and Science Study (TIMSS), 1994-1995atmrkih&sslessment
of Educational Progress (NAEP), 1996.
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Table 20. -- Ninety-five percent confidence intervals and estimates for percent of students
reaching TIMSS International Marker Levels in science at grade 8 based on estimates
from 1996 NAEP public school data for states and jurisdictions

Estimates indicated in gray shading

TIMSS International Marker Levels
State/Jurisdiction International Top Ten Percent International Top Quarter International Top Half
Alabama 2.4 6.2 10.0 13.2 20.2 27.2 36.6 44.7 52.8
(Alaska) 7.9 13.0 18.0 25.8 33.9 41.9 54.9 62.4 69.9
Arizona 3.8 8.2 12.6 17.3 24.7 32.0 43.3 51.8 60.3
(Arkansas) 35 7.9 12.2 17.2 24.9 32.6 44.3 52.2 60.0
California 3.9 7.6 11.3 15.0 21.7 28.4 36.0 44.4 52.7
Colorado 8.2 13.2 18.2 27.9 35.6 43.2 57.5 64.7 71.9
Connecticut 104 16.2 22.0 30.6 38.7 46.8 57.8 65.1 72.3
DDESS 5.0 10.3 15.6 20.8 29.8 38.7 52.6 62.4 72.2
Delaware 3.8 7.3 10.7 17.1 22.7 28.2 41.6 48.4 55.2
District of Columbia 0.7 1.8 2.8 2.7 55 8.3 12.5 17.3 22.0
DoDDS 6.7 12.1 17.4 26.5 34.3 42.0 58.4 65.1 71.8
Florida 3.8 8.1 12.3 16.3 23.4 30.5 39.5 48.3 57.0
Georgia 4.2 8.4 12.6 16.1 23.1 30.1 38.6 46.9 55.1
Guam 0.7 2.3 3.9 4.9 8.7 12.4 19.1 25.7 32.2
Hawaii 2.0 4.5 7.0 11.3 16.5 21.6 33.0 39.8 46.5
Indiana 5.9 11.9 17.9 23.9 32.6 41.2 53.2 61.4 69.6
(lowa) 8.8 14.6 20.3 30.6 39.3 48.0 61.4 68.7 76.0
Kentucky 4.4 8.5 12.6 18.8 26.1 33.3 46.2 54.4 62.6
Louisiana 1.9 4.7 7.5 10.2 15.7 21.2 29.6 37.6 45.6
Maine 11.5 18.0 24.4 35.8 44.9 54.0 67.6 74.8 81.9
(Maryland) 5.6 10.6 15.6 20.1 27.5 34.9 44.7 52.6 60.4
Massachusetts 10.2 16.2 22.1 31.2 39.6 47.9 58.9 66.7 74.4
(Michigan) 7.6 13.4 19.2 26.6 35.2 43.7 54.3 62.3 70.2
Minnesota 8.9 15.8 22.7 31.3 39.9 48.5 62.0 69.3 76.6
Mississippi 1.7 4.2 6.6 9.4 14.4 19.3 28.5 36.6 44.6
Missouri 6.1 10.9 15.7 23.3 31.2 39.1 52.9 60.8 68.7
(Montana) 9.5 16.0 22.5 33.7 43.8 53.8 67.8 75.0 82.1
Nebraska 9.1 15.2 21.2 29.9 384 46.8 61.4 68.3 75.2
New Mexico 3.6 6.7 9.8 16.5 21.9 27.2 39.7 46.9 541
(New York) 6.9 12.0 17.1 21.9 29.5 37.0 46.3 54.1 61.9
North Carolina 5.7 9.7 13.7 19.6 26.6 335 45.8 53.6 61.3
North Dakota 10.3 16.9 235 35.5 44.0 52.5 68.4 75.3 82.2
Oregon 7.7 13.3 18.9 26.2 34.8 43.3 56.8 65.1 73.4
Rhode Island 6.3 104 14.4 21.5 28.4 35.3 49.1 56.5 63.9
(South Carolina) 3.2 6.5 9.7 13.4 19.5 25.5 34.1 42.5 50.9
Tennessee 4.7 9.0 13.2 17.0 24.7 32.3 415 50.5 59.5
Texas 45 8.5 12.5 18.4 25.9 334 44.0 52.7 61.3
Utah 7.2 12.1 16.9 27.1 35.2 43.2 60.3 67.3 74.3
(Vermont) 7.9 14.1 20.2 28.8 36.5 44.1 59.6 67.4 75.1
Virginia 6.3 11.4 16.4 21.6 30.0 38.3 48.1 56.4 64.7
Washington 6.6 11.2 15.7 21.9 29.3 36.7 50.0 58.2 66.4
West Virginia 35 6.7 9.9 17.2 23.8 30.3 455 53.4 61.3
(Wisconsin) 10.3 17.1 23.9 32.9 42.4 51.8 63.0 70.9 78.8
Wyoming 8.0 13.4 18.8 29.1 36.8 44.4 61.5 68.5 75.4

(Jurisdiction) indicates that the state or jurisdiction did not satisfy one or more of the sample participation guideliApperix B.

DDESS: Department of Defense Domestic Dependent Elementary and Secondary Schools

DoDDS: Department of Defense Dependents Schools (Overseas)

SOURCE: Tabulations based on data from the IEA Third International Mathematics and Science Study (TIMSS), 1994-1995tamthtifesdessment
of Educational Progress (NAEP), 1996.
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Table 21. -- Ninety-five percent confidence intervals and estimates for percent of students
reaching TIMSS International Marker Levels in mathematics at grade 8 based on
actual 1995 TIMSS data for countries

Estimates indicated in gray shading

TIMSS International Marker Levels
Country International Top Ten Percent International Top Quarter International Top Half
(Australia) 8.8 10.8 12.8 25.7 28.9 32.0 53.3 56.9 60.5
(Austria) 9.4 11.0 125 28.6 31.3 34.0 57.7 60.5 63.3
Belgium — Flemish 14.8 17.5 20.1 36.3 41.0 45.7 67.0 72.9 78.8
(Belgium - French) 4.2 5.7 7.1 22.0 25.2 28.3 54.6 58.3 61.9
(Bulgaria) 12.2 16.4 20.5 27.3 32.7 38.0 51.1 56.6 62.0
Canada 5.8 7.3 8.8 224 24.7 27.0 55.2 57.6 60.0
(Colombia) 0.0 0.0 0.0 0.1 1.1 2.0 2.4 4.1 5.7
Cyprus 1.0 2.1 3.1 9.2 10.8 12.3 31.0 33.5 36.0
Czech Republic 14.1 18.0 21.8 341 38.9 43.6 66.1 70.0 73.9
(Denmark) 2.8 3.8 4.7 14.8 17.2 19.6 43.0 46.8 50.6
England 5.3 6.6 7.8 17.1 19.9 22.6 445 47.8 51.0
France 5.1 6.8 8.4 234 26.5 29.5 59.7 62.9 66.1
(Germany) 4.1 5.7 7.2 16.9 20.3 23.7 441 48.8 534
(Greece) 2.4 3.5 4.6 10.9 12.7 14.4 33.6 36.9 40.2
Hong Kong 22.1 26.6 31.1 47.4 52.6 57.8 74.9 79.8 84.7
Hungary 9.0 10.9 12.7 26.3 29.3 32.3 56.3 59.6 62.8
Iceland 0.4 1.3 2.2 7.6 10.3 13.0 31.0 37.4 43.8
Iran, Islamic Republic 0.0 0.0 0.0 0.0 0.4 0.8 6.2 8.7 11.2
Ireland 6.8 8.9 10.9 22.4 26.9 31.3 51.9 56.7 61.5
(Israel) 4.3 6.4 8.5 18.9 24.3 29.6 50.1 55.7 61.2
Japan 30.3 32.0 33.6 55.9 57.8 59.6 82.0 83.3 84.6
Korea 31.8 34.2 36.6 55.5 57.8 60.0 80.4 82.2 83.9
(Kuwait) 0.0 0.0 0.0 0.0 0.4 0.7 1.3 2.6 3.9
Latvia-LSS 1.8 2.9 3.9 11.2 13.7 16.1 35.9 39.8 43.6
Lithuania 0.4 1.1 1.8 7.4 9.6 11.8 29.3 33.6 37.8
(Netherlands) 7.1 10.4 13.6 249 30.4 35.8 56.2 62.7 69.2
New Zealand 4.4 6.1 7.8 16.3 19.6 22.8 43.8 48.4 52.9
Norway 3.3 4.3 5.3 14.9 16.8 18.7 434 46.0 48.5
Portugal 0.0 0.4 0.7 1.4 2.5 35 16.5 19.3 22.0
(Romania) 2.3 3.1 3.9 10.8 13.2 15.6 325 36.5 40.5
Russian Federation 8.1 9.8 11.4 24,5 29.3 34.1 55.0 60.3 65.5
(Scotland) 2.8 4.8 6.8 12.6 16.9 21.1 38.3 43.7 49.1
Singapore 39.7 45.0 50.3 69.4 73.8 78.2 91.7 93.5 95.3
Slovak Republic 10.2 12.3 14.4 30.3 33.4 36.5 60.5 63.8 67.0
(Slovenia) 9.1 10.8 125 27.6 30.8 34.0 58.3 61.3 64.3
(South Africa) 0.0 0.0 0.0 0.0 0.0 0.0 0.7 25 43
Spain 1.1 1.7 2.2 8.3 9.8 11.3 33.5 36.1 38.7
Sweden 4.4 5.5 6.5 19.0 21.8 24.5 49.5 52.9 56.2
Switzerland 8.7 10.6 12.4 30.2 33.5 36.7 61.8 65.0 68.1
(Thailand) 4.5 7.1 9.7 17.5 22.7 27.9 48.9 54.5 60.0
United States 3.6 4.7 5.8 15.4 18.4 21.4 40.3 45.0 49.6

(Jurisdiction) indicates that the country or jurisdiction did not satisfy one or more of the sample participation guieén&spendix B.

Latvia-LSS: Latvian-speaking schools only

Results for the nations may differ from IEA reports because of the way averages were computed.

SOURCE: Tabulations based on data from the IEA Third International Mathematics and Science Study (TIMSS), 1994-199%tanthtifesdessment
of Educational Progress (NAEP), 1996.
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Table 22. -- Ninety-five percent confidence intervals and estimates for percent of students
reaching TIMSS International Marker Levels in science at grade 8 based on actual
1995 TIMSS data for countries

Estimates indicated in gray shading

TIMSS International Marker Levels
Country International Top Ten Percent International Top Quarter International Top Half
(Australia) 13.6 15.6 175 30.4 33.2 35.9 55.4 58.7 61.9
(Austria) 13.8 16.1 18.3 32.3 35.4 38.4 60.4 63.9 67.4
Belgium-Flemish 8.1 10.0 11.9 27.0 30.8 34.5 59.2 63.7 68.1
(Belgium-French) 0.6 1.2 1.8 6.0 7.5 9.0 25.6 28.7 31.7
(Bulgaria) 18.4 21.4 24.3 35.1 40.0 44.8 58.9 63.6 68.3
Canada 7.9 9.3 10.6 23.2 25.3 27.3 50.9 53.5 56.1
(Colombia) 0.0 0.2 0.3 0.3 0.9 1.4 5.4 7.5 9.6
Cyprus 0.6 1.2 1.8 5.3 7.0 8.6 24.3 26.5 28.6
Czech Republic 15.8 19.2 22.5 36.4 40.7 44.9 68.1 72.5 76.9
(Denmark) 1.5 24 3.2 7.4 9.2 10.9 29.4 32.1 34.8
England 14.6 17.0 19.4 30.8 34.2 37.5 57.0 60.5 63.9
France 0.6 1.3 1.9 9.5 11.2 12.9 34.3 37.4 40.4
(Germany) 9.2 11.4 135 25.2 28.6 32.0 50.1 54.4 58.6
(Greece) 2.9 3.9 4.8 12.6 14.2 15.8 34.7 37.8 40.8
Hong Kong 5.2 7.0 8.8 18.5 21.9 25.2 46.1 50.8 55.5
Hungary 11.7 13.6 155 30.7 33.6 36.5 60.2 63.4 66.6
Iceland 0.8 2.2 35 6.2 9.7 13.1 31.5 36.4 41.2
Iran, Islamic Republic 0.2 0.6 0.9 3.7 5.0 6.3 21.1 24.2 27.3
Ireland 9.4 11.7 14.0 25.7 29.2 32.6 524 56.5 60.6
(Israel) 7.9 10.8 13.7 19.8 24.7 29.6 45.8 51.2 56.5
Japan 16.5 18.2 19.8 39.3 41.1 42.8 69.8 71.3 72.7
Korea 16.3 18.1 19.9 36.5 38.6 40.7 65.5 67.6 69.7
(Kuwait) 0.0 0.1 0.2 0.6 1.6 25 8.0 10.6 13.1
Latvia-LSS 0.9 1.7 2.4 8.0 9.7 11.4 29.8 33.0 36.2
Lithuania 0.7 1.3 1.9 6.7 8.4 10.0 25.7 29.2 32.7
(Netherlands) 9.4 12.5 15.6 30.1 34.8 39.5 62.1 67.1 72.0
New Zealand 8.6 10.6 125 22.5 25.7 28.9 46.8 50.9 54.9
Norway 6.3 7.4 85 21.3 24.0 26.6 49.7 51.9 54.1
Portugal 0.1 0.7 1.2 54 6.8 8.1 25.2 28.1 31.0
(Romania) 35 4.7 5.9 13.3 16.1 18.9 31.6 35.6 39.5
Russian Federation 9.4 11.2 12.9 25.9 28.7 315 52.0 55.9 59.7
(Scotland) 6.3 8.6 10.9 18.9 22.7 26.5 43.6 48.1 52.6
Singapore 26.8 31.5 36.1 50.5 55.9 61.2 78.4 81.7 84.9
Slovak Republic 10.1 12.1 14.1 26.5 29.5 325 56.1 59.3 62.5
(Slovenia) 11.7 13.7 15.6 31.3 34.4 375 62.2 65.1 68.0
(South Africa) 0.1 0.6 1.0 0.3 1.0 1.7 2.6 5.4 8.1
Spain 3.2 4.2 5.2 16.3 18.1 19.8 447 46.9 49.0
Sweden 8.1 9.5 10.8 24.0 26.7 29.3 52.8 56.0 59.1
Switzerland 5.9 7.2 84 20.8 23.0 25.2 48.2 50.7 53.2
(Thailand) 2.5 3.7 4.8 14.7 18.5 22.3 46.7 51.4 56.0
United States 11.0 12.8 14.5 26.5 29.7 32.9 51.4 55.2 59.0

(Jurisdiction) indicates that the country or jurisdiction did not satisfy one or more of the sample participation gulsietifgspendix B.

Latvia-LSS: Latvian-speaking schools only

Results for the nations may differ from IEA reports because of the way averages were computed.

SOURCE: Tabulations based on data from the IEA Third International Mathematics and Science Study (TIMSS), 1994-199%tanthtifesdessment
of Educational Progress (NAEP), 1996.

10-10



11. CONCLUSIONS

This report has described an attempt to link together the results from 1996 NAEP
mathematics and science with the results of TIMSS. The purpose of the link was to predict TIMSS
results for states and jurisdictions based on their State NAEP results.

Because they were the only data available, the link between NAEP and TIMSS was
established using the data from the U.S. national administrations of both assessments. Since the two
assessments differed in varying degrees in terms of the assessment specifications, numbers and kinds of
tasks presented, and administration conditions, and since the linking data are based on assessments
conducted 1 year apart, the type of link that was established was statistical moderation. That is, the link
presented in this report uses formal linear equating procedures. However, there is no claim that the
linked results are equated in any sense of the word. Rather, these results are, at best, applicable only to
the purpose to which they have been put in this report: the comparison of state-level predicted TIMSS
results with actual country-level results from TIMSS.

Statistical moderation is the weakest form of linking. Unlike equatings of assessments built
to support equating, the procedures of statistical moderation can produce markedly different numerical
links if carried out with different samples of students. As observed by Mislevy (1992), "We would have
little confidence in a comparison of, say, subgroup means across 'moderated’ test scores unless it held up
under a broad range of choices for linking samples."

For this reason, the linking was evaluated for a variety of demographic subgroups. While
the predicted values from the various subgroup-based linkings were not significantly different from each
other, there was still enough difference to suggest that caution be used in applying the linking functions
to subpopulations. Indeed, the ultimate linking used for predicting state-level TIMSS results was that
derived for public school students, since that was the population for which NAEP state-level results have
been published.

Since the linking functions are based on fallible data, a major portion of this report was
devoted to developing estimates of the variability of the link attributable to various sources. In addition
to the naive variance, which assumes the linking function was exactly known, variance estimates
attributable to the following sources were estimated: sampling, measurement error, model
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misspecification, and temporal shift. Of these, by far the most important variance component was that
due to sampling, accounting for around 80 percent of the total variance. Including these other variance
components produced a variance estimate roughly four to six times larger than the naive variance
estimate.

Evaluating the goodness of the link was hampered by the fact that no student was
administered both assessments. Consequently, it is impossible to assess the degree of correlation
between scores on the two assessments. Since the linkage results would be highly suspect if the two
assessments were not strongly related, evidence was sought about the potential degree of relationship
between NAEP and TIMSS proficiency estimates. One type of evidence was a set of content comparison
analyses conducted by McLaughlin and others. The aim of this analysis was to determine the similarity
in content coverage, item types, and difficulty of the NAEP and TIMSS instruments. The greater the
similarity between the two instruments, the more likely that the two assessments are measuring roughly
the same construct. A summary of the findings of the content analysis is included in Appendix A, which
notes the important differences between the instruments but which also judges that the assessments are
similar enough to warrant linkage for global comparisons.

The only direct validation of the link of the 1996 NAEP to the 1995 TIMSS came from data
from Minnesota, which participated in the 1996 State NAEP and the 1995 state-level TIMSS. The
agreement between the actual TIMSS results and the predicted TIMSS results provides support for the
use of the linkage to predict public school, state-level TIMSS results at grade 8. Further validation of the
link comes from the data from Missouri and Oregon. These states, who participated in the 1996 State
NAEP, also participated in a special assessment of the TIMSS in their states in 1997. While the results
of these assessments have not yet been publicly released, and while the data come from a 1997 rather
than a 1995 administration of TIMSS, the predicted TIMSS results for these states using the 1995
TIMSS/1996 NAEP linking function were consistent (within acceptable statistical bounds) with their
actual TIMSS results.

This adds support to the utility of the link for purposes such as approximate comparisons of
the relative rankings of individual states versus other countries, but is likely not adequate for extensive
analyses based on the point estimates of scores. And, of course, there is no guarantee that a validation
conducted in other states would always have produced similar results. The reader is reminded that the
moderation type of linking required for the available NAEP and TIMSS data is the weakest in terms of
the strength and stability of the linkage produced, and in terms of the generalizability of the linkage. As

11-2



discussed in the report, there have been a number of examples where such a linking has been judged as
only adequate for rough comparisons. In fact, a similar validation analysis conducted on an equivalent
linking based on fourth grade data has proven more problematic than the eighth grade link and is still
undergoing review by NCES.

The fact that the link was formed in the direction of predicting TIMSS from NAEP removes
from the link issues such as the applicability of a linkage function across diverse languages and
educational systems--issues which would be of paramount importance if the linkage was in the direction
of predicting NAEP from TIMSS. The links presented in this report express U.S. State NAEP results in
terms of the U.S. TIMSS distribution. Consequently, the comparability of the predicted TIMSS results
for U.S. states to the actual TIMSS results for the TIMSS countries is largely on the same footing as the
comparability of the actual U.S. TIMSS results to the actual TIMSS results for other countries.

The link assumes comparability of NAEP across states and assumes that the relationship
between NAEP and TIMSS is the same within the states as it is in the country as a whole. The validation
of the link based on Minnesota data lends credence to this assumption.

Of course, one will never know if the link would hold equivalently in all states. Also, there
is no guarantee that the link established in this report would hold in subsequent years. Nevertheless, this
linkage should be quite serviceable for its stated purpose of comparing state-level, public school
performance from the 1996 NAEP at the eighth grade.

For a more detailed set of comparisons between states and countries, see Johnson and
Siegendorf (1998).
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NAEP-TIMSS MATHEMATICS LINKAGE VALIDATION SUMMARY

The NAEP and TIMSS 8th grade assessment instruments both covered number sense,
measurement, geometry, statistics, and algebra and are generally sufficiently similar to warrant linkage
for global comparisons at both grades but not necessarily for detailed comparisons of areas of student
achievement or processes in classrooms. A few important differences were noted between the
instruments; and these should be reported whenever the linkage is used as the basis for presenting
comparisons.

Content Analysis Results

n The TIMSS mathematics assessment was embedded in a combined math and science
assessment, and this may have had unknown effects on performance on the
mathematics items.

[ The NAEP mathematics assessment included blocks of items on which calculators
were available and others on which rulers and cardboard shapes were to be used.

[ There were somewhat more items on geometry in NAEP (19% vs. 13%).

(] More TIMSS items involved computation (59% vs.40%), and more involved decimals
or fractions (34% vs. 13%).

(] More of the TIMSS items were multiple choice (79% vs. 57%).

[ More NAEP items than TIMSS items were difficult, based on percentages of correct
responses given by U.S. students.

Correlational Results

In most cases in which an item-type was more prevalent on one assessment than on the
other, the correlation between performance on the more prevalent item-type and other items on the same
assessment was sufficiently high not to raise concerns about the linkage. The only exception to this
involved the comparison of easy and difficult items. Although the differential prevalence of difficult
items would reduce the correlation underlying the linkage by only about 1 percent in grade 8, any
statements based on the linkage should mention that NAEP contained a larger percentage of difficult
items.
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NAEP-TIMSS SCIENCE LINKAGE VALIDATION SUMMARY

The NAEP and TIMSS 8th grade assessment instruments both covered physical, earth, and
life science and are generally sufficiently similar to warrant linkage for global comparisons of middle
school science achievement but not necessarily for detailed comparisons of areas of student achievement
or processes in classrooms. A few important differences were noted between the instruments, and these
should be reported whenever the linkage is used as the basis for presenting comparisons.

Content Analysis Results

n The TIMSS science assessment was part of a combined math and science assessment,
which may have had unknown effects on performance on the science items.

[ The NAEP science assessment included a block of hands-on laboratory-like items as
one of the three blocks of items administered to each student.

[ There were somewhat more items on physical science in TIMSS (45% vs. 31%).

[ Twelve percent of the NAEP items involved graph-reading, compared to fewer than 1
percent of the TIMSS items.

[ Seventy-three percent of TIMSS items were multiple choice, compared to 40 percent
of NAEP items.

[ More NAEP items than TIMSS items were difficult, based on percentages of correct
responses given by U.S. 8th grade students. On multiple-choice items, 28 percent of
the NAEP items, versus 9 percent of TIMSS items, were sufficiently difficult that
fewer than 40 percent of students got them right; and on free-response items, the
difference was 72 percent versus 32 percent. Moreover, 36 of 189 NAEP items had
percentages less than 20 percent, compared to only 4 of 140 TIMSS items.

Correlational Results

In most cases in which an item-type was more prevalent on one assessment than on the
other, the correlation between performance on the more prevalent item-type and other items on the same
assessment was sufficiently high not to raise concerns about the linkage. Exceptions to this were the
NAEP hands-on items and the graph-reading items, and TIMSS greater prevalence of multiple-choice
items and easy items. Although none of these special types of items would reduce the correlation
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underlying the linkage by more than 6 percent, any statements based on the linkage should mention these
differences.
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SUMMARY OF DEVIATIONS FROM STUDY GUIDELINES

l. TIMSS POPULATION 2: NATIONS WITH DEVIATIONS FROM
INTERNATIONAL STUDY GUIDELINES

Twenty-two of the 41 TIMSS countries experienced a more or less serious deviation
from international guidelines for execution of the study at the Population 2 level (the two grades
with the largest proportion of 13-year-olds—grades 7 and 8 in most countries). In 16 countries,
the TIMSS International Study Center considered the deviations to be sufficiently serious to raise
guestions about the confidence to be placed in their Population 2 scores. These 16 nations with
major difficulties are noted with an asterisk in this appendix.

*Australia -- Participation rate did not meet the international criterion of 75 percent
of schools and students combined. Participation rate was 70 percent after replacements for
refusals were substituted.

*Austria -- Participation rate did not meet the international criterion of at least 50
percent participation by schools before replacement. The initial school participation rate was 41
percent before replacement.

Belgium (Flemish) -- Participation rate of 75 percent of schools and students
combined was achieved only after replacements for refusals were substituted.

*Belgium (French) -- Participation rate did not meet the international criterion of
75 percent of schools and students combined. Participation rate was 72 percent after
replacements for refusals were substituted.

*Bulgaria -- Participation rate did not meet the international criterion of 75 percent
of schools and students combined. Participation rate was 63 percent after replacements for

refusals were substituted.

*Colombia -- The pair of grades tested was one grade higher than the international
target. Average age of students in the upper grade was 15.7.
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*Denmark -- International guidelines requiring random selection of the classrooms
to receive the assessment were not followed.

England -- More than the international criterion of 10 percent of schools and
students were excused from the test for various reasons, with resulting coverage of 89 percent of
the desired population. Participation rate of 75 percent of schools and students combined was
achieved only after replacements for refusals were substituted.

*Germany -- The pair of grades tested was one grade higher than the international
target. Average student age of students in the upper grade was 14.8. One of 16 regions (Baden-
Wuerttemberg) did not participate in the study, with resulting coverage of 88 percent of the
desired population. Participation rate of 75 percent of schools and students combined was
achieved only after replacements for refusals were substituted.

*Greece --International guidelines requiring random selection of the classrooms to
receive the assessment were not followed.

*Israel -- Test administered only in the Hebrew-speaking public school system, with
resulting coverage of 74 percent of the desired population. International guidelines requiring
random selection of the classrooms to receive the assessment were not followed. Participation
rate did not meet the international criteria of at least 50 percent participation by schools in the
sample before replacement. The school participation rate before replacement was 45 percent.

*Kuwait -- In contrast to other nations, which tested two adjacent grades, Kuwait
tested only one grade, the ninth grade. This grade was higher than either of the grades that should
have been the international target. Average student age was 15.3.

Latvia - LSS -- Test administered only in Latvian-speaking schools, with resulting
coverage of 51 percent of the desired population. Because coverage fell below the international
65 percent population-coverage criterion, Latvia is designated Latvia - LSS for Latvian-speaking
schools.

Lithuania -- Test administered only in Lithuanian-speaking schools, with resulting
coverage of 84 percent of the desired population.
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*Netherlands -- Participation rate did not meet the international criteria of at least
50 percent participation by schools before replacement. The initial participation rate before
replacement was 24 percent. The combined participation of schools and students was 60 percent.

*Romania -- The pair of grades tested was one grade higher than the international
target. Average student age in the upper grade was 14.6.

*Scotland -- Participation rate did not meet the international criterion of 75 percent
of schools and students combined. Participation rate was 73 percent after replacements for
refusals were substituted.

*Slovenia -- The pair of grades tested was one grade higher than the international
target. Average student age was 14.8.

*South Africa -- International guidelines requiring random selection of the
classrooms to receive the assessment were not followed. Participation rate did not meet the
international criterion of 75 percent of schools and students combined. Participation rate was 62
percent after replacements for refusals were substituted.

Switzerland -- Test administered in 22 of 26 cantons, with resulting coverage of 86
percent of the desired population.

*Thailand -- International guidelines requiring random selection of the classrooms
to receive the assessment were not followed.

United States --Participation rate of 75 percent of schools and students combined
was achieved only after replacements for refusals were substituted.
Il. NAEP GRADE 8: STATES AND JURISDICTIONS WITH DEVIATIONS

FROM PARTICIPATION RATE STANDARDS FOR 1996

In carrying out the 1996 state assessment program, the National Center for

Education Statistics (NCES) established participation rate standards that jurisdictions were
required to meet in order for their results to be reported. NCES also established additional
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standards that required the annotation of published results for jurisdictions whose sample
participation rates were low enough to raise concerns about their representativeness.

Three states (Nevada, New Hampshire, and New Jersey) failed to meet the initial
public school participation rate of 70 percent. For these states, results for grade 8 public school
students are not reported in this or any report of NAEP 1996 findings. Several other jurisdictions
whose results were published received a notation to indicate possible nonresponse bias.

NCES standards require weighted school participation rates before substitution of at
least 85 percent to guard against potential bias due to school nonresponse. The NCES standards
do not explicitly address the use of substitute schools to replace initially selected schools that
declined to participate in the assessment. However, considerable technical consideration has been
given to this issue. Even though the characteristics of the substitute schools were matched as
closely as possible to the characteristics of the initially selected schools, substitution does not
entirely eliminate the possibility of bias because of the nonparticipation of initially selected
schools. Thus, for the weighted school participation rates that included substitute schools, the
guideline was set at 90 percent. This is expressed in the following guideline:

A jurisdiction will receive a notation if its weighted participation rate for the initial
sample of schools was below 85 percent and the weighted school participation rate after
substitution was below 90 percent.

Seven jurisdictions did not meet this guideline for public schools at grade 8:
Arkansas, lowa, Michigan, Montana, New York, Vermont, and Wisconsin.

To help ensure adequate sample representation for each jurisdiction participating in
the 1996 state assessment program, NAEP provided substitutes for nonparticipating schools.
(When possible, a substitute school was provided for each initially selected school that declined
participation.) For jurisdictions that used substitute schools, the assessment results were based on
the student data from all schools participating from both the original sample and the list of
substitutes (unless an initial school and its substitute eventually participated, in which case only
the data from the initial school were used). For jurisdictions that did not use substitute schools,
the participation rates were based on participating schools from the original sample.

The NCES standards specify that attention should be given to the representativeness
of the sample coverage. Thus, inadequate representation of an important segment of a
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jurisdiction's population is of concern, regardless of the overall participation rate. A jurisdiction
that is not already receiving a notation for problematic overall school or student participation
rates will receive a notation if the sampled students within participating schools included a class
of students with similar characteristics that had a weighted student response rate below 80
percent, and from which the nonresponding students together accounted for more than 5 percent
of the jurisdiction's weighted assessable student sample.

At grade 8, Maryland and South Carolina (for public schools) failed to meet this
NCES guideline.

In one state (Alaska), the public school student participation rate for grade 8 fell
below the NCES-prescribed criterion of 85 percent.
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APPENDIX C

COMPARISONS OF EACH NAEP STATE AND JURISDICTION WITH THE TIMSS
NATIONS FOR GRADE 8 MATHEMATICS

This appendix presents one-page profiles for each state and jurisdiction participating
in grade 8 mathematics in alphabetical order. Each page presents a table displaying how the state
or jurisdiction would perform in comparison to the 41 nations that took TIMSS mathematics at
grade 8. Each table indicates whetherdbtial scores of the participating TIMSS nations are
significantly higher than, not significantly different from, or significantly lower than the
estimated average performance of the public school students in the state or jurisdiction. The
significance of the difference of the estimated mean of the given jurisdiction and the actual
means of the TIMSS countries are based on a Bonferroni multiple comparisons procedure that
holds to 5 percent the probability of erroneously declaring any of the country means significantly
different from the chosen jurisdiction's predicted mean.

A second profile is presented for the state of Minnesota in addition to the profile for
the estimated average performance. Becacsel TIMSS results for Minnesota's public school
students are available, these are compared with the results of the 41 nations who participated in
TIMSS for grade 8 mathematics.

Readers of these profiles are reminded that the state's or jurisdiction's TIMSS
performance in grade 8 mathematicsesimated from its NAEP score, using the linking
function, and must therefore be interpreted with caution. Furthermore, the calculations for the
1996 NAEP scores and 1995 TIMSS scores for the participating states, jurisdictions, and nations
are based on samples of the student populations, not entire student populations. Hence, estimates
are imprecise.

The SOLE purpose of these profiles is to allow the comparison of predicted TIMSS
performances for individual states with the actual TIMSS performances of individual countries.
It is NOT appropriate to use these profiles to compare performances between states or between
countries. Accordingly, the profiles for the states and jurisdictions participating in NAEP grade 8
mathematics are arranged in alphabetical order. The proper between-state comparisons are
provided in the NAEP mathematics report (Reese, et al., 1997), while the proper between country
comparisons are provided in the TIMSS mathematics report (Beaton, Mullis, et al., 1997).
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: Alabama

If the public school students in Alabama participated in TIMSS, how would their average
performance in mathematics compare to that of students in the 41 nations that took TIMSS at
grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Alabama from Alabama Alabama

(Australia) Cyprus (Colombia)
(Austria) (Greece) Iran, Islamic Republic
Belgium — Flemish Iceland (Kuwait)
(Belgium — French) (Lithuania) (South Africa)
(Bulgaria) Portugal
Canada (Romania)
Czech Republic Spain
(Denmark)
(England)
France
(Germany)
Hong Kong
Hungary
Ireland
(Israel)
Japan
Korea
(Latvia-LSS)
(Netherlands)
New Zealand
Norway
Russian Federation
(Scotland)
Singapore
Slovak Republic
(Slovenia)
Sweden
(Switzerland)
(Thailand)
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel
Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of
Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics

States (1996), Nations (1995)

State/Jurisdiction: (Alaska)

If the public school students in Alaska participated in TIMSS, how would their average
performance in mathematics compare to that of students in the 41 nations that took

TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than
Alaska

Belgium — Flemish
Czech Republic
Hong Kong
Japan
Korea
Singapore
Slovak Republic
(Switzerland)

Not significantly different
from Alaska

(Australia)
(Austria)
(Belgium — French)
(Bulgaria)
Canada
(Denmark)
(England)
France
(Germany)
Hungary

Iceland
Ireland
(Israel)
(Latvia — LSS)
(Netherlands)
New Zealand
Norway
Russian Federation
(Scotland)
(Slovenia)
Sweden
(Thailand)
United States (average)

Lower than
Alaska

(Colombia)
Cyprus
(Greece)

Iran, Islamic Republic
(Kuwait)
(Lithuania)
Portugal
(Romania)
(South Africa)
Spain

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: (Arkansas)
If the public school students in Arkansas participated in TIMSS, how would their average

performance in mathematics compare to that of students in the 41 nations that took
TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Arkansas from Arkansas Arkansas

(Australia) Cyprus (Colombia)
(Austria) (Greece) Iran, Islamic Republic
Belgium — Flemish Iceland (Kuwait)
(Belgium — French) (Latvia-LSS) (South Africa)
(Bulgaria) (Lithuania)
Canada Portugal
Czech Republic (Romania)
(Denmark) (Scotland)
(England) Spain
France United States (average)
(Germany)
Hong Kong
Hungary
Ireland
(Israel)
Japan
Korea
(Netherlands)
New Zealand
Norway
Russian Federation
Singapore
Slovak Republic
(Slovenia)
Sweden
(Switzerland)
(Thailand)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel
Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of
Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: Arizona
If the public school students in Arizona participated in TIMSS, how would their average

performance in mathematics compare to that of students in the 41 nations that took
TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Arizona from Arizona Arizona
(Australia) Cyprus (Colombia)
(Austria) (Denmark) Iran, Islamic Republic

Belgium — Flemish (England) (Kuwait)
(Belgium — French) (Germany) Portugal
(Bulgaria) (Greece) (South Africa)
Canada Iceland
Czech Republic (Israel)
France (Latvia-LSS)
Hong Kong (Lithuania)
Hungary New Zealand
Ireland Norway
Japan (Romania)
Korea (Scotland)
(Netherlands) Spain
Russian Federation United States (average)
Singapore
Slovak Republic
(Slovenia)
Sweden
(Switzerland)
(Thailand)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel
Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of
Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: California
If the public school students in California participated in TIMSS, how would their

average performance in mathematics compare to that of students in the 41 nations that
took TIMSS at grade 87

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
California from California California
(Australia) Cyprus (Colombia)
(Austria) (Denmark) Iran, Islamic Republic
Belgium — Flemish (Greece) (Kuwait)
(Belgium — French) Iceland (South Africa)
(Bulgaria) (Latvia-LSS)
Canada (Lithuania)
Czech Republic Norway
(England) Portugal
France (Romania)
(Germany) (Scotland)
Hong Kong Spain
Hungary United States (average)
Ireland
(Israel)
Japan
Korea
(Netherlands)
New Zealand
Russian Federation
Singapore
Slovak Republic
(Slovenia)
Sweden
(Switzerland)
(Thailand)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel
Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of
Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics

States (1996), Nations (1995)

State/Jurisdiction: Colorado

If the public school students in Colorado participated in TIMSS, how would their average
performance in mathematics compare to that of students in the 41 nations that took

TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than
Colorado

(Austria)
Belgium — Flemish
(Bulgaria)
Czech Republic
France
Hong Kong
Hungary
Japan
Korea
(Netherlands)
Singapore
Slovak Republic
(Slovenia)
(Switzerland)

Not significantly different
from Colorado

(Australia)
(Belgium — French)
Canada
(Denmark)
(England)
(Germany)
Iceland
Ireland
(Israel)
(Latvia — LSS)
New Zealand
Norway
Russian Federation
(Scotland)
Sweden
(Thailand)
United States (average)

Lower than
Colorado

(Colombia)

Cyprus

(Greece)

Iran, Islamic Republic

(Kuwait)

(Lithuania)
Portugal

(Romania)

(South Africa)

Spain

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics

States (1996), Nations (1995)

State/Jurisdiction: Connecticut

If the public school students in Connecticut participated in TIMSS, how would their
average performance in mathematics compare to that of students in the 41 nations that

took TIMSS at grade 87

Nations whose performance is expected to be:

Higher than
Connecticut

Belgium — Flemish
Czech Republic
Hong Kong
Japan
Korea
Singapore
Slovak Republic
(Switzerland)

Not significantly different
from Connecticut

(Australia)
(Austria)
(Belgium — French)
(Bulgaria)
Canada
(Denmark)
(England)
France

(Germany)
Hungary
Ireland
(Israel)
(Netherlands)
New Zealand
Norway
Russian Federation
(Scotland)
(Slovenia)
Sweden
(Thailand)
United States (average)

Lower than
Connecticut

(Colombia)
Cyprus
(Greece)
Iceland
Iran, Islamic Republic
(Kuwait)
(Latvia — LSS)
(Lithuania)
Portugal
(Romania)
(South Africa)
Spain

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: Delaware
If the public school students in Delaware participated in TIMSS, how would their

average performance in mathematics compare to that of students in the 41 nations that
took TIMSS at grade 87

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Delaware from Delaware Delaware
(Australia) Cyprus (Colombia)

(Austria) (Denmark) Iran, Islamic Republic
Belgium — Flemish (England) (Kuwait)
(Belgium — French) (Germany) Portugal

(Bulgaria) (Greece) (South Africa)

Canada Iceland
Czech Republic (Latvia-LSS)
France (Lithuania)
Hong Kong New Zealand
Hungary Norway
Ireland (Romania)
(Israel) (Scotland)
Japan Spain
Korea United States (average)
(Netherlands)
Russian Federation
Singapore
Slovak Republic

(Slovenia)

Sweden

(Switzerland)

(Thailand)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel
Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of
Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: Department of Defense Domestic Dependent Elementary and
Secondary SchoolODESS

If the public school students in DDESS patrticipated in TIMSS, how would their average
performance in mathematics compare to that of students in the 41 nations that took
TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
DDESS from DDESS DDESS
(Australia) Cyprus (Colombia)
(Austria) (Denmark) Iran, Islamic Republic
Belgium — Flemish (England) (Kuwait)
(Belgium — French) (Germany) Portugal
(Bulgaria) (Greece) (South Africa)
Canada Iceland
Czech Republic (Israel)
France (Latvia-LSS)
Hong Kong (Lithuania)
Hungary New Zealand
Ireland Norway
Japan (Romania)
Korea (Scotland)
(Netherlands) Spain
Russian Federation Sweden
Singapore (Thailand)
Slovak Republic United States (average)
(Slovenia)
(Switzerland)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel
Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of
Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: Department of Defense Dependent SchbalBDS
If the public school students in the DoDDS participated in TIMSS, how would their

average performance in mathematics compare to that of students in the 41 nations that
took TIMSS at grade 87

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
DoDDS from DoDDS DoDDS
(Austria) (Australia) (Colombia)

Belgium — Flemish (Belgium — French) Cyprus
(Bulgaria) Canada (Greece)
Czech Republic (Denmark) Iran, Islamic Republic
France (England) (Kuwait)
Hong Kong (Germany) (Lithuania)
Hungary Iceland Portugal
Japan Ireland (Romania)
Korea (Israel) (South Africa)
(Netherlands) (Latvia — LSS) Spain
Russian Federation New Zealand
Singapore Norway
Slovak Republic (Scotland)
(Slovenia) Sweden
(Switzerland) (Thailand)
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: District of Columbia

If the public school students in the District of Columbia participated in TIMSS, how would their
average performance in mathematics compare to that of students in the 41 nations that took
TIMSS at grade 87?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
DC from DC DC

(Australia) (Colombia) (South Africa)

(Austria) (Kuwait)
Belgium — Flemish
(Belgium — French)

(Bulgaria)
Canada
Cyprus

Czech Republic

(Denmark)

(England)
France

(Germany)
(Greece)

Hong Kong
Hungary
Iceland

Iran, Islamic Republic
Ireland
(Israel)
Japan
Korea
(Latvia-LSS)
(Lithuania)
(Netherlands)

New Zealand
Norway
Portugal

(Romania)

Russian Federation
(Scotland)
Singapore

Slovak Republic
(Slovenia)
Spain
Sweden

(Switzerland)

(Thailand)

United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel
Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of
Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: Florida
If the public school students in Florida participated in TIMSS, how would their average

performance in mathematics compare to that of students in the 41 nations that took
TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Florida from Florida Florida
(Australia) Cyprus (Colombia)
(Austria) (Denmark) Iran, Islamic Republic
Belgium — Flemish (England) (Kuwait)
(Belgium — French) (Germany) Portugal
(Bulgaria) (Greece) (South Africa)
Canada Iceland
Czech Republic (Latvia-LSS)
France (Lithuania)
Hong Kong New Zealand
Hungary Norway
Ireland (Romania)
(Israel) (Scotland)
Japan Spain
Korea United States (average)
(Netherlands)
Russian Federation
Singapore
Slovak Republic
(Slovenia)
Sweden
(Switzerland)
(Thailand)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: Georgia
If the public school students in Georgia participated in TIMSS, how would their average

performance in mathematics compare to that of students in the 41 nations that took
TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Georgia from Georgia Georgia

(Australia) Cyprus (Colombia)
(Austria) (Greece) Iran, Islamic Republic
Belgium — Flemish Iceland (Kuwait)
(Belgium — French) (Latvia-LSS) (South Africa)
(Bulgaria) (Lithuania)
Canada Portugal
Czech Republic (Romania)
(Denmark) (Scotland)
(England) Spain
France United States (average)
(Germany)
Hong Kong
Hungary
Ireland
(Israel)
Japan
Korea
(Netherlands)
New Zealand
Norway
Russian Federation
Singapore
Slovak Republic
(Slovenia)
Sweden
(Switzerland)
(Thailand)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel
Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of
Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction; Guam

If the public school students in Guam patrticipated in TIMSS, how would their average
performance in mathematics compare to that of students in the 41 nations that took
TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than
Guam

(Australia)
(Austria)
Belgium — Flemish

Not significantly different
from Guam

Iran, Islamic Republic

Lower than
Guam

(Colombia)
(Kuwait)
(South Africa)

(Belgium — French)
(Bulgaria)
Canada
Cyprus
Czech Republic
(Denmark)
(England)
France
(Germany)
(Greece)
Hong Kong
Hungary
Iceland
Ireland
(Israel)
Japan
Korea
(Latvia-LSS)
(Lithuania)
(Netherlands)
New Zealand
Norway
Portugal
(Romania)
Russian Federation
(Scotland)
Singapore
Slovak Republic
(Slovenia)
Spain
Sweden
(Switzerland)
(Thailand)
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel
Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of
Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: Hawaii
If the public school students in Hawaii participated in TIMSS, how would their average

performance in mathematics compare to that of students in the 41 nations that took
TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Hawaii from Hawaii Hawaii

(Australia) Cyprus (Colombia)
(Austria) (Greece) Iran, Islamic Republic
Belgium — Flemish Iceland (Kuwait)
(Belgium — French) (Latvia-LSS) Portugal
(Bulgaria) (Lithuania) (South Africa)
Canada (Romania)

Czech Republic (Scotland)
(Denmark) Spain
(England) United States (average)

France
(Germany)
Hong Kong

Hungary

Ireland

(Israel)

Japan

Korea

(Netherlands)
New Zealand
Norway
Russian Federation
Singapore

Slovak Republic

(Slovenia)
Sweden
(Switzerland)
(Thailand)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel
Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of
Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: Indiana

If the public school students in Indiana participated in TIMSS, how would their average
performance in mathematics compare to that of students in the 41 nations that took

TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Indiana from Indiana Indiana
(Austria) (Australia) (Colombia)

Belgium — Flemish (Belgium — French) Cyprus
Czech Republic (Bulgaria) (Greece)
France Canada Iran, Islamic Republic
Hong Kong (Denmark) (Kuwait)
Hungary (England) (Lithuania)
Japan (Germany) Portugal
Korea Iceland (Romania)
Singapore Ireland (South Africa)
Slovak Republic (Israel) Spain
(Slovenia) (Latvia — LSS)
(Switzerland) (Netherlands)
New Zealand
Norway
Russian Federation
(Scotland)
Sweden
(Thailand)
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: (lowa)
If the public school students in lowa participated in TIMSS, how would their average

performance in mathematics compare to that of students in the 41 nations that took
TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
lowa from lowa lowa
Belgium — Flemish (Australia) (Colombia)
Czech Republic (Austria) Cyprus
Hong Kong (Belgium — French) (Denmark)
Japan (Bulgaria) (England)
Korea Canada (Greece)
Singapore France Iceland
(Germany) Iran, Islamic Republic
Hungary (Kuwait)
Ireland (Latvia — LSS)
(Israel) (Lithuania)
(Netherlands) Norway
New Zealand Portugal
Russian Federation (Romania)
Slovak Republic (Scotland)
(Slovenia) (South Africa)
Sweden Spain
(Switzerland) United States (average)
(Thailand)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: Kentucky
If the public school students in Kentucky participated in TIMSS, how would their average

performance in mathematics compare to that of students in the 41 nations that took
TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Kentucky from Kentucky Kentucky
(Australia) Cyprus (Colombia)

(Austria) (Denmark) Iran, Islamic Republic
Belgium — Flemish (England) (Kuwait)
(Belgium — French) (Germany) Portugal

(Bulgaria) (Greece) (South Africa)

Canada Iceland
Czech Republic (Latvia-LSS)
France (Lithuania)
Hong Kong New Zealand
Hungary Norway
Ireland (Romania)
(Israel) (Scotland)
Japan Spain
Korea United States (average)
(Netherlands)
Russian Federation
Singapore
Slovak Republic
(Slovenia)

Sweden

(Switzerland)

(Thailand)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: Louisiana

If the public school students in Louisiana participated in TIMSS, how would their
average performance in mathematics compare to that of students in the 41 nations that
took TIMSS at grade 87

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Louisiana from Louisiana Louisiana

(Australia) Cyprus (Colombia)

(Austria) Iran, Islamic Republic (Kuwait)
Belgium — Flemish (Lithuania) (South Africa)
(Belgium — French) Portugal

(Bulgaria)

Canada
Czech Republic

(Denmark)

(England)
France

(Germany)
(Greece)

Hong Kong
Hungary
Iceland
Ireland
(Israel)

Japan
Korea
(Latvia-LSS)
(Netherlands)

New Zealand
Norway

(Romania)

Russian Federation
(Scotland)
Singapore

Slovak Republic
(Slovenia)
Spain
Sweden
(Switzerland)

(Thailand)

United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel
Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of
Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: Maine
If the public school students in Maine participated in TIMSS, how would their average

performance in mathematics compare to that of students in the 41 nations that took
TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Maine from Maine Maine
Belgium — Flemish (Australia) (Colombia)
Czech Republic (Austria) Cyprus
Hong Kong (Belgium - French) (Denmark)
Japan (Bulgaria) (England)
Korea Canada (Greece)
Singapore France Iceland
(Germany) Iran, Islamic Republic
Hungary (Kuwait)
Ireland (Latvia - LSS)
(Israel) (Lithuania)
(Netherlands) Norway
New Zealand Portugal
Russian Federation (Romania)
Slovak Republic (Scotland)
(Slovenia) (South Africa)
Sweden Spain
(Switzerland) United States (average)
(Thailand)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: (Maryland)
If the public school students in Maryland participated in TIMSS, how would their

average performance in mathematics compare to that of students in the 41 nations that
took TIMSS at grade 87

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Maryland from Maryland Maryland
(Australia) Cyprus (Colombia)

(Austria) (Denmark) Iran, Islamic Republic
Belgium — Flemish (England) (Kuwait)
(Belgium — French) (Germany) Portugal

(Bulgaria) (Greece) (South Africa)

Canada Iceland
Czech Republic (Israel)
France (Latvia-LSS)
Hong Kong (Lithuania)
Hungary New Zealand
Ireland Norway
Japan (Romania)
Korea (Scotland)
(Netherlands) Spain
Russian Federation Sweden
Singapore (Thailand)
Slovak Republic United States (average)

(Slovenia)

(Switzerland)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel
Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of
Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics

States (1996), Nations (1995)

State/Jurisdiction: Massachusetts

If the public school students in Massachusetts participated in TIMSS, how would their
average performance in mathematics compare to that of students in the 41 nations that

took TIMSS at grade 87

Nations whose performance is expected to be:

Higher than
Massachusetts

Belgium — Flemish
Czech Republic
Hong Kong
Japan
Korea
Singapore
Slovak Republic
(Switzerland)

Not significantly different

from Massachusetts

(Australia)
(Austria)
(Belgium — French)
(Bulgaria)
Canada
(Denmark)
(England)
France

(Germany)
Hungary
Ireland
(Israel)
(Latvia — LSS)
(Netherlands)
New Zealand
Norway
Russian Federation
(Scotland)
(Slovenia)
Sweden
(Thailand)
United States (average)

Lower than
Massachusetts

(Colombia)
Cyprus
(Greece)
Iceland

Iran, Islamic Republic

(Kuwait)

(Lithuania)
Portugal

(Romania)

(South Africa)

Spain

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: (Michigan)

If the public school students in Michigan participated in TIMSS, how would their average
performance in mathematics compare to that of students in the 41 nations that took

TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Michigan from Michigan Michigan
(Austria) (Australia) (Colombia)
Belgium — Flemish (Belgium — French) Cyprus
Czech Republic (Bulgaria) (Greece)
Hong Kong Canada Iran, Islamic Republic
Japan (Denmark) (Kuwait)
Korea (England) (Lithuania)
Singapore France Portugal
Slovak Republic (Germany) (Romania)
(Slovenia) Hungary (South Africa)
(Switzerland) Iceland Spain
Ireland
(Israel)
(Latvia — LSS)
(Netherlands)
New Zealand
Norway
Russian Federation
(Scotland)
Sweden
(Thailand)
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: Minnesota
If the public school students in Minnesota participated in TIMSS, how would their

average performance in mathematics compare to that of students in the 41 nations that
took TIMSS at grade 87

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Minnesota from Minnesota Minnesota
Belgium — Flemish (Australia) (Colombia)
Czech Republic (Austria) Cyprus
Hong Kong (Belgium — French) (Denmark)
Japan (Bulgaria) (England)
Korea Canada (Greece)
Singapore France Iceland
(Germany) Iran, Islamic Republic
Hungary (Kuwait)
Ireland (Latvia — LSS)
(Israel) (Lithuania)
(Netherlands) Norway
New Zealand Portugal
Russian Federation (Romania)
Slovak Republic (Scotland)
(Slovenia) (South Africa)
Sweden Spain
(Switzerland) United States (average)
(Thailand)

*The comparisons and values shown in this profile represent actual TIMSS results and not estimated TIMSS results baskd on the |

between NAEP and TIMSS.

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparison of Actual TIMSS Scores from Public School Data for Minnesota with
Actual TIMSS Scores for Nations: Grade 8 Mathematics (1995)
State/Jurisdiction: Minnesota

How did the students in Minnesota perform in grade 8 mathematics in comparison to the
students in the 41 nations that participated in TIMSS?

Nations whose performance was:

Higher than Not significantly different Lower than
Minnesota from Minnesota Minnesota
Belgium — Flemish (Australia) (Colombia)
Czech Republic (Austria) Cyprus
Hong Kong (Belgium — French) (Denmark)
Japan (Bulgaria) (Greece)
Korea Canada Iceland
Singapore (England) Iran, Islamic Republic
France (Kuwait)
(Germany) (Latvia — LSS)
Hungary (Lithuania)
Ireland Norway
(Israel) Portugal
(Netherlands) (Romania)
New Zealand (Scotland)
Russian Federation (South Africa)
Slovak Republic Spain
(Slovenia) United States (average)
Sweden
(Switzerland)
(Thailand)

*The comparisons and values shown in this profile represent actual TIMSS results and not estimated TIMSS results baskd on the |

between NAEP and TIMSS.

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: Mississippi

If the public school students in Mississippi participated in TIMSS, how would their
average performance in mathematics compare to that of students in the 41 nations that

took TIMSS at grade 87

Nations whose performance is expected to be:

Higher than
Mississippi
(Australia)

(Austria)
Belgium — Flemish

Not significantly different
from Mississippi

Iran, Islamic Republic
Portugal

Lower than
Mississippi
(Colombia)

(Kuwait)
(South Africa)

(Belgium — French)
(Bulgaria)
Canada
Cyprus
Czech Republic
(Denmark)
(England)
France
(Germany)
(Greece)
Hong Kong
Hungary
Iceland
Ireland
(Israel)
Japan
Korea
(Latvia-LSS)
(Lithuania)
(Netherlands)
New Zealand
Norway
(Romania)
Russian Federation
(Scotland)
Singapore
Slovak Republic
(Slovenia)
Spain
Sweden
(Switzerland)
(Thailand)
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel
Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of
Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: Missouri
If the public school students in Missouri participated in TIMSS, how would their average

performance in mathematics compare to that of students in the 41 nations that took
TIMSS at grade 8?

Nations whose performance is expected to be:

Russian Federation

(Latvia — LSS)

Singapore New Zealand
Slovak Republic Norway
(Slovenia) (Romania)
(Switzerland) (Scotland)
Spain
Sweden
(Thailand)

United States (average)

Higher than Not significantly different Lower than
Missouri from Missouri Missouri
(Austria) (Australia) (Colombia)

Belgium — Flemish (Belgium — French) Cyprus
(Bulgaria) Canada Iran, Islamic Republic
Czech Republic (Denmark) (Kuwait)
France (England) (Lithuania)
Hong Kong (Germany) Portugal
Hungary (Greece) (South Africa)
Japan Iceland
Korea Ireland
(Netherlands) (Israel)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: (Montana)
If the public school students in Montana participated in TIMSS, how would their average

performance in mathematics compare to that of students in the 41 nations that took
TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Montana from Montana Montana
Belgium — Flemish (Australia) (Colombia)
Czech Republic (Austria) Cyprus
Hong Kong (Belgium — French) (Denmark)
Japan (Bulgaria) (England)
Korea Canada (Greece)
Singapore France Iceland
(Germany) Iran, Islamic Republic
Hungary (Kuwait)
Ireland (Latvia — LSS)
(Israel) (Lithuania)
(Netherlands) Norway
New Zealand Portugal
Russian Federation (Romania)
Slovak Republic (Scotland)
(Slovenia) (South Africa)
Sweden Spain
(Switzerland) United States (average)
(Thailand)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: Nebraska
If the public school students in Nebraska participated in TIMSS, how would their average

performance in mathematics compare to that of students in the 41 nations that took
TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Nebraska from Nebraska Nebraska
Belgium — Flemish (Australia) (Colombia)
Czech Republic (Austria) Cyprus
Hong Kong (Belgium — French) (Denmark)
Japan (Bulgaria) (England)
Korea Canada (Greece)
Singapore France Iceland
(Germany) Iran, Islamic Republic
Hungary (Kuwait)
Ireland (Latvia — LSS)
(Israel) (Lithuania)
(Netherlands) Norway
New Zealand Portugal
Russian Federation (Romania)
Slovak Republic (Scotland)
(Slovenia) (South Africa)
Sweden Spain
(Switzerland) United States (average)
(Thailand)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: New Mexico
If the public school students in New Mexico participated in TIMSS, how would their

average performance in mathematics compare to that of students in the 41 nations that
took TIMSS at grade 87

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
New Mexico from New Mexico New Mexico

(Australia) Cyprus (Colombia)
(Austria) (Greece) Iran, Islamic Republic
Belgium — Flemish Iceland (Kuwait)
(Belgium — French) (Latvia-LSS) Portugal
(Bulgaria) (Lithuania) (South Africa)
Canada (Romania)

Czech Republic (Scotland)
(Denmark) Spain
(England) United States (average)

France
(Germany)
Hong Kong

Hungary

Ireland

(Israel)

Japan

Korea

(Netherlands)
New Zealand
Norway
Russian Federation
Singapore

Slovak Republic

(Slovenia)
Sweden
(Switzerland)
(Thailand)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel
Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of
Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: (New York)
If the public school students in New York participated in TIMSS, how would their

average performance in mathematics compare to that of students in the 41 nations that
took TIMSS at grade 87

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
New York from New York New York
(Australia) Cyprus (Colombia)

(Austria) (Denmark) Iran, Islamic Republic
Belgium — Flemish (England) (Kuwait)
(Belgium — French) (Germany) Portugal

(Bulgaria) (Greece) (South Africa)

Canada Iceland
Czech Republic (Israel)
France (Latvia — LSS)
Hong Kong (Lithuania)
Hungary New Zealand
Ireland Norway
Japan (Romania)
Korea (Scotland)
(Netherlands) Spain
Russian Federation Sweden
Singapore (Thailand)
Slovak Republic United States (average)

(Slovenia)

(Switzerland)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel
Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of
Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: North Carolina
If the public school students in North Carolina participated in TIMSS, how would their

average performance in mathematics compare to that of students in the 41 nations that
took TIMSS at grade 87

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
North Carolina from North Carolina North Carolina
(Australia) Cyprus (Colombia)
(Austria) (Denmark) Iran, Islamic Republic
Belgium — Flemish (England) (Kuwait)
(Belgium — French) (Germany) Portugal
(Bulgaria) (Greece) (South Africa)
Canada Iceland
Czech Republic (Israel)
France (Latvia-LSS)
Hong Kong (Lithuania)
Hungary New Zealand
Ireland Norway
Japan (Romania)
Korea (Scotland)
(Netherlands) Spain
Russian Federation United States (average)
Singapore
Slovak Republic
(Slovenia)
Sweden
(Switzerland)
(Thailand)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel
Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of
Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: North Dakota
If the public school students in North Dakota participated in TIMSS, how would their

average performance in mathematics compare to that of students in the 41 nations that
took TIMSS at grade 87

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
North Dakota from North Dakota North Dakota
Belgium — Flemish (Australia) (Colombia)
Czech Republic (Austria) Cyprus
Hong Kong (Belgium — French) (Denmark)
Japan (Bulgaria) (England)
Korea Canada (Greece)
Singapore France Iceland
(Germany) Iran, Islamic Republic
Hungary (Kuwait)
Ireland (Latvia — LSS)
(Israel) (Lithuania)
(Netherlands) New Zealand
Russian Federation Norway
Slovak Republic Portugal
(Slovenia) (Romania)
Sweden (Scotland)
(Switzerland) (South Africa)
(Thailand) Spain
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel
Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of
Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: Oregon

If the public school students in Oregon participated in TIMSS, how would their average
performance in mathematics compare to that of students in the 41 nations that took

TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Oregon from Oregon Oregon
(Austria) (Australia) (Colombia)

Belgium — Flemish (Belgium — French) Cyprus
Czech Republic (Bulgaria) (Greece)
France Canada Iran, Islamic Republic
Hong Kong (Denmark) (Kuwait)
Hungary (England) (Lithuania)
Japan (Germany) Portugal
Korea Iceland (Romania)
Singapore Ireland (South Africa)
Slovak Republic (Israel) Spain
(Slovenia) (Latvia — LSS)
(Switzerland) (Netherlands)
New Zealand
Norway
Russian Federation
(Scotland)
Sweden
(Thailand)
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: Rhode Island
If the public school students in Rhode Island participated in TIMSS, how would their

average performance in mathematics compare to that of students in the 41 nations that
took TIMSS at grade 87

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Rhode Island from Rhode Island Rhode Island
(Australia) Cyprus (Colombia)
(Austria) (Denmark) Iran, Islamic Republic
Belgium — Flemish (England) (Kuwait)
(Belgium — French) (Germany) Portugal
(Bulgaria) (Greece) (South Africa)
Canada Iceland
Czech Republic (Israel)
France (Latvia-LSS)
Hong Kong (Lithuania)
Hungary New Zealand
Ireland Norway
Japan (Romania)
Korea (Scotland)
(Netherlands) Spain
Russian Federation United States (average)
Singapore
Slovak Republic
(Slovenia)
Sweden
(Switzerland)
(Thailand)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel
Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of
Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: (South Carolina)

If the public school students in South Carolina participated in TIMSS, how would their
average performance in mathematics compare to that of students in the 41 nations that
took TIMSS at grade 87

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
South Carolina from South Carolina South Carolina
(Australia) Cyprus (Colombia)
(Austria) (Greece) Iran, Islamic Republic
Belgium — Flemish Iceland (Kuwait)
(Belgium — French) (Latvia-LSS) (South Africa)
(Bulgaria) (Lithuania)
Canada Portugal
Czech Republic (Romania)
(Denmark) (Scotland)
(England) Spain
France United States (average)
(Germany)
Hong Kong
Hungary
Ireland
(Israel)
Japan
Korea
(Netherlands)
New Zealand
Norway
Russian Federation
Singapore
Slovak Republic
(Slovenia)
Sweden
(Switzerland)
(Thailand)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel
Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of
Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: Tennessee
If the public school students in Tennessee participated in TIMSS, how would their

average performance in mathematics compare to that of students in the 41 nations that
took TIMSS at grade 87

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Tennessee from Tennessee Tennessee
(Australia) Cyprus (Colombia)

(Austria) (Denmark) Iran, Islamic Republic
Belgium — Flemish (Greece) (Kuwait)
(Belgium — French) Iceland Portugal

(Bulgaria) (Latvia-LSS) (South Africa)

Canada (Lithuania)

Czech Republic (Romania)

(England) (Scotland)

France Spain
(Germany) United States (average)
Hong Kong
Hungary
Ireland
(Israel)
Japan
Korea
(Netherlands)
New Zealand
Norway
Russian Federation
Singapore
Slovak Republic
(Slovenia)
Sweden

(Switzerland)

(Thailand)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel
Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of
Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: Texas
If the public school students in Texas participated in TIMSS, how would their average

performance in mathematics compare to that of students in the 41 nations that took
TIMSS at grade 8?

Nations whose performance is expected to be:

Singapore

(Slovenia)
(Switzerland)

Slovak Republic

United States (average)

Higher than Not significantly different Lower than
Texas from Texas Texas
(Australia) (Denmark) (Colombia)
(Austria) (England) Cyprus
Belgium — Flemish (Germany) Iran, Islamic Republic
(Belgium — French) (Greece) (Kuwait)
(Bulgaria) Iceland Portugal
Canada (Israel) (South Africa)
Czech Republic (Latvia — LSS)
France (Lithuania)
Hong Kong New Zealand
Hungary Norway
Ireland (Romania)
Japan (Scotland)
Korea Spain
(Netherlands) Sweden
Russian Federation (Thailand)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: Utah

If the public school students in Utah participated in TIMSS, how would their average
performance in mathematics compare to that of students in the 41 nations that took

TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Utah from Utah Utah
(Austria) (Australia) (Colombia)
Belgium — Flemish (Belgium — French) Cyprus
Czech Republic (Bulgaria) (Greece)
France Canada Iceland
Hong Kong (Denmark) Iran, Islamic Republic
Hungary (England) (Kuwait)
Japan (Germany) (Lithuania)
Korea Ireland Portugal
Singapore (Israel) (Romania)
Slovak Republic (Latvia — LSS) (South Africa)
(Slovenia) (Netherlands) Spain
(Switzerland) New Zealand
Norway
Russian Federation
(Scotland)
Sweden
(Thailand)
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics

States (1996), Nations (1995)

State/Jurisdiction: (Vermont)

If the public school students in Vermont participated in TIMSS, how would their average
performance in mathematics compare to that of students in the 41 nations that took

TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than
Vermont

Belgium — Flemish
Czech Republic
Hong Kong
Japan
Korea
Singapore
Slovak Republic
(Switzerland)

Not significantly different
from Vermont

(Australia)
(Austria)
(Belgium — French)
(Bulgaria)
Canada
(Denmark)
(England)
France
(Germany)
Hungary

Ireland
(Israel)
(Netherlands)
New Zealand
Norway
Russian Federation
(Scotland)
(Slovenia)
Sweden
(Thailand)
United States (average)

Lower than
Vermont

(Colombia)
Cyprus
(Greece)
Iceland
Iran, Islamic Republic
(Kuwait)
(Latvia — LSS)
(Lithuania)
Portugal
(Romania)
(South Africa)
Spain

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: Virginia
If the public school students in Virginia participated in TIMSS, how would their average

performance in mathematics compare to that of students in the 41 nations that took
TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Virginia from Virginia Virginia
(Australia) Cyprus (Colombia)
(Austria) (Denmark) Iran, Islamic Republic

Belgium — Flemish (England) (Kuwait)
(Belgium — French) (Germany) Portugal
(Bulgaria) (Greece) (South Africa)
Canada Iceland
Czech Republic (Israel)
France (Latvia-LSS)
Hong Kong (Lithuania)
Hungary New Zealand
Ireland Norway
Japan (Romania)
Korea (Scotland)
(Netherlands) Spain
Russian Federation Sweden
Singapore (Thailand)
Slovak Republic United States (average)
(Slovenia)
(Switzerland)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel
Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of
Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: Washington

If the public school students in Washington participated in TIMSS, how would their
average performance in mathematics compare to that of students in the 41 nations that

took TIMSS at grade 87

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Washington from Washington Washington
(Austria) (Australia) (Colombia)
Belgium — Flemish (Belgium — French) Cyprus
Czech Republic (Bulgaria) (Greece)
France Canada Iran, Islamic Republic
Hong Kong (Denmark) (Kuwait)
Hungary (England) (Lithuania)
Japan (Germany) Portugal
Korea Iceland (Romania)
Singapore Ireland (South Africa)
Slovak Republic (Israel) Spain
(Slovenia) (Latvia — LSS)
(Switzerland) (Netherlands)
New Zealand
Norway
Russian Federation
(Scotland)
Sweden
(Thailand)
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: West Virginia
If the public school students in West Virginia participated in TIMSS, how would their

average performance in mathematics compare to that of students in the 41 nations that
took TIMSS at grade 87

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Virginia from West Virginia West Virginia
(Australia) Cyprus (Colombia)
(Austria) (Denmark) Iran, Islamic Republic

Belgium — Flemish (England) (Kuwait)
(Belgium — French) (Germany) Portugal
(Bulgaria) (Greece) (South Africa)
Canada Iceland
Czech Republic (Latvia-LSS)
France (Lithuania)
Hong Kong New Zealand
Hungary Norway
Ireland (Romania)
(Israel) (Scotland)
Japan Spain
Korea United States (average)
(Netherlands)
Russian Federation
Singapore
Slovak Republic
(Slovenia)
Sweden
(Switzerland)
(Thailand)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel
Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of
Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: (Wisconsin)
If the public school students in Wisconsin participated in TIMSS, how would their

average performance in mathematics compare to that of students in the 41 nations that
took TIMSS at grade 87

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Wisconsin from Wisconsin Wisconsin
Belgium — Flemish (Australia) (Colombia)
Czech Republic (Austria) Cyprus
Hong Kong (Belgium — French) (Denmark)
Japan (Bulgaria) (Greece)
Korea Canada Iceland
Singapore (England) Iran, Islamic Republic
France (Kuwait)
(Germany) (Latvia — LSS)
Hungary (Lithuania)
Ireland Norway
(Israel) Portugal
(Netherlands) (Romania)
New Zealand (Scotland)
Russian Federation (South Africa)
Slovak Republic Spain
(Slovenia) United States (average)
Sweden
(Switzerland)
(Thailand)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel
Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of
Educational Progress (NAEP), 1996.
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Comparison of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Mathematics
States (1996), Nations (1995)

State/Jurisdiction: Wyoming
If the public school students in Wyoming participated in TIMSS, how would their average

performance in mathematics compare to that of students in the 41 nations that took
TIMSS at grade 8?

Nations whose performance is expected to be:

United States (average)

Higher than Not significantly different Lower than
Wyoming from Wyoming Wyoming
(Austria) (Australia) (Colombia)
Belgium — Flemish (Belgium — French) Cyprus
(Bulgaria) Canada (Greece)
Czech Republic (Denmark) Iran, Islamic Republic
France (England) (Kuwait)
Hong Kong (Germany) (Lithuania)
Hungary Iceland Portugal
Japan Ireland (Romania)
Korea (Israel) (South Africa)
(Netherlands) (Latvia — LSS) Spain
Russian Federation New Zealand
Singapore Norway
Slovak Republic (Scotland)
(Slovenia) Sweden
(Switzerland) (Thailand)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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APPENDIX D

COMPARISONS OF EACH NAEP STATE AND JURISDICTION WITH THE TIMSS
NATIONS FOR GRADE 8 SCIENCE

This appendix presents one-page profiles for each state and jurisdiction participating
in grade 8 science in alphabetical order. Each page presents a table displaying how the state or
jurisdiction would perform in comparison to the 41 nations that took TIMSS science at grade 8.
Each table indicates whether tteetual scores of the participating TIMSS nations are
significantly higher than, not significantly different from, or significantly lower than the
estimated average performance of the public school students in the state or jurisdiction. The
significance of the difference of the estimated mean of the given jurisdiction and the actual
means of the TIMSS countries are based on a Bonferroni multiple comparisons procedure that
holds to 5 percent the probability of erroneously declaring any of the country means significantly
different from the chosen jurisdiction's predicted mean.

A second profile is presented for the state of Minnesota in addition to the profile for
the estimated average performance. Becacsml TIMSS results for Minnesota's public school
students are available, these are compared with the results of the 41 nations who participated in
TIMSS for grade 8 science.

Readers of these profiles are reminded that the state's or jurisdiction's TIMSS
performance in grade 8 scienceestimated from its NAEP score, using the linking function,
and must therefore be interpreted with caution. Furthermore, the calculations for the 1996 NAEP
scores and 1995 TIMSS scores for the participating states, jurisdictions, and nations are based on
samples of the student populations, not entire student populations. Hence, estimates are
imprecise.

The SOLE purpose of these profiles is to allow the comparison of predicted TIMSS
performances for individual states with the actual TIMSS performances of individual countries.
It is NOT appropriate to use these profiles to compare performances between states or between
countries. Accordingly, the profiles for the states and jurisdictions participating in NAEP grade 8
science are arranged in alphabetical order. The proper between-state comparisons are provided
in the NAEP reports (O'Sullivan, Reese, and Mazzeo 1997), while the proper between country
comparisons are provided in the TIMSS reports (Beaton, Martin, et al., 1997).
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: Alabama

If the public school students in Alabama participated in TIMSS, how would their average
performance in science compare to that of students in the 41 nations that took TIMSS at

grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Alabama from Alabama Alabama
(Australia) (Denmark) (Belgium — French)

(Austria) France (Colombia)
Belgium — Flemish (Greece) Cyprus
(Bulgaria) Hong Kong Iran, Islamic Republic
Canada Iceland (Kuwait)

Czech Republic (Israel) (South Africa)
(England) (Latvia — LSS)

(Germany) (Lithuania)
Hungary New Zealand
Ireland Norway
Japan Portugal
Korea (Romania)
(Netherlands) (Scotland)
Russian Federation Spain
Singapore (Switzerland)
Slovak Republic (Thailand)
(Slovenia)
Sweden
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.

D-2




Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science

States (1996), Nations (1995)

State/Jurisdiction: (Alaska)

If the public school students in Alaska participated in TIMSS, how would their average
performance in science compare to that of students in the 41 nations that took TIMSS at

grade 8?

Nations whose performance is expected to be:

Higher than
Alaska

Czech Republic
Japan
Singapore

Not significantly different
from Alaska

(Australia)
(Austria)
Belgium — Flemish
(Bulgaria)
Canada
(England)
(Germany)
Hong Kong
Hungary

Ireland

(Israel)

Korea
(Netherlands)
New Zealand

Norway
Russian Federation
Slovak Republic

(Slovenia)

Sweden
(Switzerland)
(Thailand)
United States (average)

Lower than
Alaska

(Belgium — French)
(Colombia)
Cyprus
(Denmark)
France
(Greece)
Iceland
Iran, Islamic Republic
(Kuwait)
(Latvia — LSS)
(Lithuania)
Portugal
(Romania)
(Scotland)
(South Africa)
Spain

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: Arizona

If the public school students in Arizona participated in TIMSS, how would their average
performance in science compare to that of students in the 41 nations that took TIMSS at

grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Arizona from Arizona Arizona
(Austria) (Australia) (Belgium — French)
(Bulgaria) Belgium — Flemish (Colombia)

Czech Republic Canada Cyprus
(England) France (Denmark)
Hungary (Germany) Iran, Islamic Republic
Japan (Greece) (Kuwait)
Korea Hong Kong (Latvia — LSS)

(Netherlands) Iceland (Lithuania)
Singapore Ireland Portugal
(Slovenia) (Israel) (Romania)

New Zealand (South Africa)
Norway
Russian Federation
(Scotland)
Slovak Republic
Spain
Sweden
(Switzerland)
(Thailand)
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science

States (1996), Nations (1995)

State/Jurisdiction: (Arkansas)

If the public school students in Arkansas patrticipated in TIMSS, how would their average
performance in science compare to that of students in the 41 nations that took TIMSS at

grade 8?

Nations whose performance is expected to be:

Higher than
Arkansas

(Australia)
(Austria)
Belgium — Flemish
(Bulgaria)
Czech Republic
(England)
Hungary
Japan
Korea
(Netherlands)
Singapore
Slovak Republic
(Slovenia)

Not significantly different
from Arkansas

Canada
France

(Germany)

(Greece)

Hong Kong
Iceland
Ireland
(Israel)

New Zealand
Norway
Russian Federation

(Scotland)
Spain

Sweden

(Switzerland)
(Thailand)
United States (average)

Lower than
Arkansas

(Belgium — French)
(Colombia)
Cyprus
(Denmark)
Iran, Islamic Republic
(Kuwait)
(Latvia — LSS)
(Lithuania)
Portugal
(Romania)
(South Africa)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: California
If the public school students in California participated in TIMSS, how would their

average performance in science compare to that of students in the 41 nations that took
TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
California from California California
(Australia) (Denmark) (Belgium — French)
(Austria) France (Colombia)
Belgium — Flemish (Greece) Cyprus
(Bulgaria) Hong Kong Iran, Islamic Republic
Canada Iceland (Kuwait)
Czech Republic (Israel) (South Africa)
(England) (Latvia — LSS)
(Germany) (Lithuania)
Hungary New Zealand
Ireland Portugal
Japan (Romania)
Korea (Scotland)
(Netherlands) Spain
Norway (Switzerland)
Russian Federation (Thailand)
Singapore
Slovak Republic
(Slovenia)
Sweden
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel
Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of
Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: Colorado

If the public school students in Colorado participated in TIMSS, how would their average
performance in science compare to that of students in the 41 nations that took TIMSS at
grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Colorado from Colorado Colorado
Singapore (Australia) (Belgium — French)

(Austria) (Colombia)
Belgium — Flemish Cyprus
(Bulgaria) (Denmark)
Canada France
Czech Republic (Greece)
(England) Hong Kong
(Germany) Iceland
Hungary Iran, Islamic Republic
Ireland (Kuwait)
(Israel) (Latvia — LSS)
Japan (Lithuania)
Korea Norway
(Netherlands) Portugal
New Zealand (Romania)
Russian Federation (Scotland)
Slovak Republic (South Africa)
(Slovenia) Spain
Sweden (Switzerland)
United States (average) (Thailand)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: Connecticut
If the public school students in Connecticut participated in TIMSS, how would their

average performance in science compare to that of students in the 41 nations that took
TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Connecticut from Connecticut Connecticut
Singapore (Australia) (Belgium — French)
(Austria) (Colombia)
Belgium — Flemish Cyprus
(Bulgaria) (Denmark)
Canada France
Czech Republic (Greece)
(England) Hong Kong
(Germany) Iceland
Hungary Iran, Islamic Republic
Ireland (Kuwait)
(Israel) (Latvia — LSS)
Japan (Lithuania)
Korea Norway
(Netherlands) Portugal
New Zealand (Romania)
Russian Federation (Scotland)
Slovak Republic (South Africa)
(Slovenia) Spain
Sweden (Switzerland)
United States (average) (Thailand)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: Delaware
If the public school students in Delaware participated in TIMSS, how would their

average performance in science compare to that of students in the 41 nations that took
TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Delaware from Delaware Delaware
(Australia) Canada (Belgium — French)

(Austria) France (Colombia)
Belgium — Flemish (Germany) Cyprus
(Bulgaria) (Greece) (Denmark)
Czech Republic Hong Kong Iran, Islamic Republic
(England) Iceland (Kuwait)
Hungary (Israel) (Latvia — LSS)
Ireland New Zealand (Lithuania)
Japan Norway Portugal
Korea (Romania) (South Africa)
(Netherlands) (Scotland)
Russian Federation Spain
Singapore (Switzerland)
Slovak Republic (Thailand)
(Slovenia) United States (average)
Sweden

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science

States (1996), Nations (1995)

State/Jurisdiction: Department of Defense Domestic Dependent Elementary and
Secondary SchooldDDESS

If the public school students in the DDESS participated in TIMSS, how would their
average performance in science compare to that of students in the 41 nations that took

TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than
DDESS

Czech Republic
Japan
Singapore

Not significantly different
from DDESS

(Australia)
(Austria)
Belgium — Flemish
(Bulgaria)
Canada
(England)
(Germany)
Hong Kong
Hungary

Ireland

(Israel)

Korea
(Netherlands)
New Zealand

Norway
Russian Federation
Slovak Republic
(Slovenia)
Sweden
(Thailand)
United States (average)

Lower than
DDESS

(Belgium — French)
(Colombia)
Cyprus
(Denmark)
France
(Greece)
Iceland
Iran, Islamic Republic
(Kuwait)
(Latvia — LSS)
(Lithuania)
Portugal
(Romania)
(Scotland)
(South Africa)
Spain
(Switzerland)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: Department of Defense Dependents Schools OveBx&ab S
If the public school students in the DoDDS participated in TIMSS, how would their

average performance in science compare to that of students in the 41 nations that took
TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
DoDDS from DoDDS DoDDS
Singapore (Australia) (Belgium — French)
(Austria) Canada
Belgium — Flemish (Colombia)
(Bulgaria) Cyprus
Czech Republic (Denmark)
(England) France
(Germany) (Greece)
Hungary Hong Kong
Ireland Iceland
Japan Iran, Islamic Republic
Korea (Israel)
(Netherlands) (Kuwait)
Russian Federation (Latvia — LSS)
Slovak Republic (Lithuania)
(Slovenia) New Zealand
Sweden Norway
United States (average) Portugal
(Romania)
(Scotland)
(South Africa)
Spain
(Switzerland)
(Thailand)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: District of Columbia

If the public school students in the District of Columbia participated in TIMSS, how
would their average performance in science compare to that of students in the 41 nations
that took TIMSS at grade 87

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
DC from DC DC

(Australia) (Colombia) (South Africa)

(Austria) (Kuwait)
Belgium — Flemish
(Belgium — French)

(Bulgaria)
Canada
Cyprus

Czech Republic

(Denmark)

(England)
France

(Germany)
(Greece)

Hong Kong
Hungary
Iceland

Iran, Islamic Republic
Ireland
(Israel)
Japan
Korea
(Latvia — LSS)
(Lithuania)
(Netherlands)

New Zealand
Norway
Portugal

(Romania)

Russian Federation
(Scotland)
Singapore

Slovak Republic
(Slovenia)
Spain
Sweden

(Switzerland)

(Thailand)

United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel
Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of
Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science

States (1996), Nations (1995)

State/Jurisdiction: Florida

If the public school students in Florida participated in TIMSS, how would their average
performance in science compare to that of students in the 41 nations that took TIMSS at

grade 8?

Nations whose performance is expected to be:

Higher than
Florida

(Australia)
(Austria)
Belgium — Flemish
(Bulgaria)
Czech Republic
(England)
Hungary
Japan
Korea
(Netherlands)
Singapore
Slovak Republic
(Slovenia)

Not significantly different
from Florida

Canada
France

(Germany)

(Greece)

Hong Kong
Iceland
Ireland
(Israel)

New Zealand
Norway
(Romania)
Russian Federation

(Scotland)
Spain

Sweden

(Switzerland)
(Thailand)
United States (average)

Lower than
Florida

(Belgium — French)
(Colombia)
Cyprus
(Denmark)
Iran, Islamic Republic
(Kuwait)
(Latvia — LSS)
(Lithuania)
Portugal
(South Africa)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: Georgia
If the public school students in Georgia participated in TIMSS, how would their average
performance in science compare to that of students in the 41 nations that took TIMSS at

grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Georgia from Georgia Georgia
(Australia) Canada (Belgium — French)
(Austria) France (Colombia)

Belgium — Flemish (Germany) Cyprus
(Bulgaria) (Greece) (Denmark)
Czech Republic Hong Kong Iran, Islamic Republic
(England) Iceland (Kuwait)
Hungary Ireland (Latvia — LSS)
Japan (Israel) (Lithuania)
Korea New Zealand Portugal
(Netherlands) Norway (South Africa)
Russian Federation (Romania)
Singapore (Scotland)
Slovak Republic Spain
(Slovenia) Sweden
(Switzerland)
(Thailand)
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel
Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of
Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: Guam

If the public school students in Guam participated in TIMSS, how would their average
performance in science compare to that of students in the 41 nations that took TIMSS at
grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Guam from Guam Guam

(Australia) Cyprus (Colombia)

(Austria) (Kuwait) (South Africa)
Belgium — Flemish
(Belgium — French)

(Bulgaria)

Canada
Czech Republic

(Denmark)

(England)
France

(Germany)
(Greece)

Hong Kong
Hungary
Iceland

Iran, Islamic Republic
Ireland
(Israel)
Japan
Korea
(Latvia — LSS)

(Lithuania)

(Netherlands)

New Zealand
Norway
Portugal

(Romania)

Russian Federation
(Scotland)
Singapore

Slovak Republic
(Slovenia)
Spain
Sweden

(Switzerland)

(Thailand)

United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel
Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of
Educational Progress (NAEP), 1996.

D-15



Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: Hawaii

If the public school students in Hawaii participated in TIMSS, how would their average
performance in science compare to that of students in the 41 nations that took TIMSS at

grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Hawaii from Hawaii Hawaii
(Australia) (Belgium — French) (Colombia)
(Austria) (Denmark) Cyprus
Belgium — Flemish France (Kuwait)
(Bulgaria) (Greece) (South Africa)
Canada Iceland
Czech Republic Iran, Islamic Republic
(England) (Latvia — LSS)
(Germany) (Lithuania)
Hong Kong Portugal
Hungary (Romania)
Ireland (Scotland)
(Israel)
Japan
Korea
(Netherlands)
New Zealand
Norway
Russian Federation
Singapore
Slovak Republic
(Slovenia)
Spain
Sweden
(Switzerland)
(Thailand)
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science

States (1996), Nations (1995)

State/Jurisdiction: Indiana

If the public school students in Indiana participated in TIMSS, how would their average
performance in science compare to that of students in the 41 nations that took TIMSS at

grade 8?

Nations whose performance is expected to be:

Higher than
Indiana

Czech Republic
Japan
Singapore

Not significantly different
from Indiana

(Australia)
(Austria)
Belgium — Flemish
(Bulgaria)
Canada
(England)
(Germany)
Hong Kong
Hungary

Ireland

(Israel)

Korea
(Netherlands)
New Zealand

Norway
Russian Federation
Slovak Republic

(Slovenia)

Sweden
(Switzerland)
(Thailand)
United States (average)

Lower than
Indiana

(Belgium — French)
(Colombia)
Cyprus
(Denmark)
France
(Greece)
Iceland
Iran, Islamic Republic
(Kuwait)
(Latvia — LSS)
(Lithuania)
Portugal
(Romania)
(Scotland)
(South Africa)
Spain

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: (lowa)
If the public school students in lowa participated in TIMSS, how would their average
performance in science compare to that of students in the 41 nations that took TIMSS at

grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
lowa from lowa lowa
Singapore (Australia) (Belgium — French)
(Austria) Canada
(Bulgaria) (Colombia)
(Netherlands) Cyprus
(Slovenia) (Denmark)
Belgium — Flemish France
Czech Republic (Germany)
(England) (Greece)
Hungary Hong Kong
Ireland Iceland
Japan Iran, Islamic Republic
Korea (Israel)
Russian Federation (Kuwait)
Slovak Republic (Latvia — LSS)
(Lithuania)
New Zealand
Norway
Portugal
(Romania)
(Scotland)
(South Africa)
Spain
Sweden
(Switzerland)
(Thailand)
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science

States (1996), Nations (1995)

State/Jurisdiction: Kentucky

If the public school students in Kentucky participated in TIMSS, how would their average
performance in science compare to that of students in the 41 nations that took TIMSS at

grade 8?

Nations whose performance is expected to be:

Higher than
Kentucky

(Austria)
(Bulgaria)
Czech Republic
Japan
Korea
(Netherlands)
Singapore
(Slovenia)

Not significantly different
from Kentucky

(Australia)
Belgium — Flemish
Canada
(England)
(Germany)
Hong Kong
Hungary
Ireland
(Israel)
New Zealand
Norway
Russian Federation
(Scotland)
Slovak Republic
Spain
Sweden
(Switzerland)
(Thailand)
United States (average)

Lower than
Kentucky

(Belgium — French)
(Colombia)
Cyprus
(Denmark)
France
(Greece)
Iceland
Iran, Islamic Republic
(Kuwait)
(Latvia — LSS)
(Lithuania)
Portugal
(Romania)
(South Africa)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: Louisiana

If the public school students in Louisiana participated in TIMSS, how would their
average performance in science compare to that of students in the 41 nations that took

TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Louisiana from Louisiana Louisiana
(Australia) (Belgium — French) (Colombia)

(Austria) Cyprus (Kuwait)
Belgium — Flemish (Denmark) (South Africa)
(Bulgaria) France
Canada (Greece)

Czech Republic Iceland
(England) Iran, Islamic Republic
(Germany) (Latvia — LSS)

Hong Kong (Lithuania)
Hungary Portugal
Ireland (Romania)
(Israel)
Japan
Korea
(Netherlands)
New Zealand
Norway
Russian Federation
(Scotland)
Singapore
Slovak Republic
(Slovenia)
Spain
Sweden
(Switzerland)
(Thailand)
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: Maine

If the public school students in Maine participated in TIMSS, how would their average
performance in science compare to that of students in the 41 nations that took TIMSS at

grade 8?

Nations whose performance is expected to be:

Higher than
Maine

Singapore

Not significantly different
from Maine

(Austria)

(Bulgaria)
Czech Republic

(England)

Japan

Korea

(Netherlands)

(Slovenia)

Lower than
Maine

(Australia)
Belgium - Flemish
(Belgium — French)

Canada
(Colombia)
Cyprus
(Denmark)
France

(Germany)
(Greece)

Hong Kong
Hungary
Iceland

Iran, Islamic Republic

Ireland

(Israel)

(Kuwait)

(Latvia - LSS)

(Lithuania)

New Zealand
Norway
Portugal

(Romania)

Russian Federation

(Scotland)

Slovak Republic
(South Africa)
Spain

Sweden

(Switzerland)

(Thailand)

United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: (Maryland)
If the public school students in Maryland participated in TIMSS, how would their

average performance in science compare to that of students in the 41 nations that took
TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Maryland from Maryland Maryland
(Austria) (Australia) (Belgium — French)
(Bulgaria) Belgium — Flemish (Colombia)
Czech Republic Canada Cyprus
(England) France (Denmark)
Hungary (Germany) Iceland
Japan (Greece) Iran, Islamic Republic
Korea Hong Kong (Kuwait)
(Netherlands) Ireland (Latvia — LSS)
Singapore (Israel) (Lithuania)
(Slovenia) New Zealand Portugal
Norway (Romania)
Russian Federation (South Africa)
(Scotland)
Slovak Republic
Spain
Sweden
(Switzerland)
(Thailand)
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel
Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of
Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science

States (1996), Nations (1995)

State/Jurisdiction: Massachusetts

If the public school students in Massachusetts participated in TIMSS, how would their
average performance in science compare to that of students in the 41 nations that took

TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Massachusetts from Massachusetts Massachusetts
Singapore (Australia) (Belgium — French)
(Austria) Canada
Belgium — Flemish (Colombia)
(Bulgaria) Cyprus
Czech Republic (Denmark)
(England) France
(Germany) (Greece)
Hungary Hong Kong
Ireland Iceland
Japan Iran, Islamic Republic
Korea (Israel)
(Netherlands) (Kuwait)
Russian Federation (Latvia — LSS)
Slovak Republic (Lithuania)
(Slovenia) New Zealand
Sweden Norway
United States (average) Portugal
(Romania)
(Scotland)
(South Africa)
Spain
(Switzerland)
(Thailand)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science

States (1996), Nations (1995)

State/Jurisdiction: (Michigan)

If the public school students in Michigan participated in TIMSS, how would their average
performance in science compare to that of students in the 41 nations that took TIMSS at

grade 8?

Nations whose performance is expected to be:

Higher than
Michigan

Czech Republic
Singapore

Not significantly different
from Michigan

(Australia)
(Austria)
Belgium — Flemish
(Bulgaria)
Canada
(England)
(Germany)
Hong Kong
Hungary
Ireland
(Israel)
Japan
Korea
(Netherlands)
New Zealand
Norway
Russian Federation
Slovak Republic
(Slovenia)
Sweden
(Switzerland)
(Thailand)
United States (average)

Lower than
Michigan

(Belgium — French)
(Colombia)
Cyprus
(Denmark)
France
(Greece)
Iceland
Iran, Islamic Republic
(Kuwait)
(Latvia — LSS)
(Lithuania)
Portugal
(Romania)
(Scotland)
(South Africa)
Spain

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: Minnesota
If the public school students in Minnesota participated in TIMSS, how would their

average performance in science compare to that of students in the 41 nations that took
TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Minnesota from Minnesota Minnesota
Singapore (Australia) (Belgium — French)
(Austria) Canada
Belgium — Flemish (Colombia)
(Bulgaria) Cyprus
Czech Republic (Denmark)
(England) France
Hungary (Germany)
Ireland (Greece)
Japan Hong Kong
Korea Iceland
(Netherlands) Iran, Islamic Republic
Russian Federation (Israel)
Slovak Republic (Kuwait)
(Slovenia) (Latvia — LSS)
(Lithuania)
New Zealand
Norway
Portugal
(Romania)
(Scotland)
(South Africa)
Spain
Sweden
(Switzerland)
(Thailand)
United States (average)

*The comparisons and values shown in this profile represent actual TIMSS results and not estimated TIMSS results baskd on the |

between NAEP and TIMSS.

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Actual TIMSS Scores from Public School Data for Minnesota with
Actual TIMSS Scores for Nations: Grade 8 Science (1995)

State/Jurisdiction: Minnesota*

How did the public school students in Minnesota perform in grade 8 science in
comparison to the students in the 41 nations that participated in TIMSS?

Nations whose performance was:

Higher than Not significantly different Lower than
Minnesota from Minnesota Minnesota
Singapore (Australia) (Belgium — French)
(Austria) Canada
Belgium — Flemish (Colombia)
(Bulgaria) Cyprus
Czech Republic (Denmark)
(England) France
Hungary (Germany)
Japan (Greece)
Korea Hong Kong
(Netherlands) Iceland
Slovak Republic Iran, Islamic Republic
(Slovenia) Ireland
(Israel)
(Kuwait)
(Latvia — LSS)
(Lithuania)
New Zealand
Norway
Portugal
(Romania)
Russian Federation
(Scotland)
(South Africa)
Spain
Sweden
(Switzerland)
(Thailand)
United States (average)

*The comparisons and values shown in this profile represent actual TIMSS results and not estimated TIMSS results baskd on the |

between NAEP and TIMSS.

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: Mississippi

If the public school students in Mississippi participated in TIMSS, how would their
average performance in science compare to that of students in the 41 nations that took

TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Mississippi from Mississippi Mississippi
(Australia) (Belgium — French) (Colombia)
(Austria) Cyprus (Kuwait)
Belgium — Flemish (Denmark) (South Africa)
(Bulgaria) France
Canada (Greece)
Czech Republic Iceland
(England) Iran, Islamic Republic
(Germany) (Latvia — LSS)
Hong Kong (Lithuania)
Hungary Portugal
Ireland (Romania)
(Israel)
Japan
Korea
(Netherlands)
New Zealand
Norway
Russian Federation
(Scotland)
Singapore
Slovak Republic
(Slovenia)
Spain
Sweden
(Switzerland)
(Thailand)
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science

States (1996), Nations (1995)

State/Jurisdiction: Missouri

If the public school students in Missouri participated in TIMSS, how would their average
performance in science compare to that of students in the 41 nations that took TIMSS at

grade 8?

Nations whose performance is expected to be:

Higher than
Missouri

Czech Republic
Japan
Korea

Singapore

Not significantly different
from Missouri

(Australia)
(Austria)
Belgium — Flemish
(Bulgaria)
Canada

(England)
(Germany)
Hong Kong
Hungary
Ireland
(Israel)
(Netherlands)
New Zealand
Norway
Russian Federation
(Scotland)
Slovak Republic
(Slovenia)
Spain
Sweden
(Switzerland)
(Thailand)
United States (average)

Lower than
Missouri

(Belgium — French)
(Colombia)
Cyprus
(Denmark)
France
(Greece)
Iceland
Iran, Islamic Republic
(Kuwait)
(Latvia — LSS)
(Lithuania)
Portugal
(Romania)
(South Africa)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: (Montana)

If the public school students in Montana participated in TIMSS, how would their average
performance in science compare to that of students in the 41 nations that took TIMSS at

grade 8?

Nations whose performance is expected to be:

Higher than
Montana

Singapore

Not significantly different
from Montana

(Austria)
Belgium - Flemish
(Bulgaria)
Czech Republic
(England)
Hungary
Japan
Korea
(Netherlands)
(Slovenia)

Lower than
Montana

(Australia)
(Belgium - French)
Canada
(Colombia)
Cyprus
(Denmark)
France
(Germany)
(Greece)
Hong Kong
Iceland
Iran, Islamic Republic
Ireland
(Israel)
(Kuwait)
(Latvia — LSS)
(Lithuania)

New Zealand
Norway
Portugal

(Romania)
Russian Federation
(Scotland)
Slovak Republic
(South Africa)
Spain
Sweden
(Switzerland)
(Thailand)
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: Nebraska

If the public school students in Nebraska participated in TIMSS, how would their average
performance in science compare to that of students in the 41 nations that took TIMSS at
grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Nebraska from Nebraska Nebraska
Singapore (Australia) (Belgium — French)

(Austria) Canada
Belgium — Flemish (Colombia)
(Bulgaria) Cyprus
Czech Republic (Denmark)
(England) France
Hungary (Germany)
Ireland (Greece)
Japan Hong Kong
Korea Iceland
(Netherlands) Iran, Islamic Republic
Russian Federation (Israel)
Slovak Republic (Kuwait)
(Slovenia) (Latvia — LSS)
United States (average) (Lithuania)
New Zealand
Norway
Portugal
(Romania)
(Scotland)
(South Africa)
Spain
Sweden
(Switzerland)
(Thailand)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: New Mexico
If the public school students in New Mexico participated in TIMSS, how would their

average performance in science compare to that of students in the 41 nations that took
TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
New Mexico from New Mexico New Mexico
(Australia) Canada (Belgium — French)
(Austria) France (Colombia)
Belgium — Flemish (Germany) Cyprus
(Bulgaria) (Greece) (Denmark)
Czech Republic Hong Kong Iran, Islamic Republic
(England) Iceland (Kuwait)
Hungary (Israel) (Latvia — LSS)
Ireland New Zealand (Lithuania)
Japan Norway Portugal
Korea (Romania) (South Africa)
(Netherlands) (Scotland)
Russian Federation Spain
Singapore (Switzerland)
Slovak Republic (Thailand)
(Slovenia) United States (average)
Sweden

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: (New York)

If the public school students in New York participated in TIMSS, how would their
average performance in science compare to that of students in the 41 nations that took

TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
New York from New York New York
(Austria) (Australia) (Belgium — French)
(Bulgaria) Belgium — Flemish (Colombia)
Czech Republic Canada Cyprus
(England) (Germany) (Denmark)
Hungary Hong Kong France
Japan Ireland (Greece)
Korea (Israel) Iceland
(Netherlands) New Zealand Iran, Islamic Republic
Singapore Norway (Kuwait)
(Slovenia) Russian Federation (Latvia — LSS)
(Scotland) (Lithuania)
Slovak Republic Portugal
Spain (Romania)
Sweden (South Africa)
(Switzerland)
(Thailand)
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: North Carolina

If the public school students in North Carolina participated in TIMSS, how would their
average performance in science compare to that of students in the 41 nations that took

TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
North Carolina from North Carolina North Carolina
(Austria) (Australia) (Belgium — French)
(Bulgaria) Belgium — Flemish (Colombia)
Czech Republic Canada Cyprus
(England) (Germany) (Denmark)
Hungary Hong Kong France
Japan Ireland (Greece)
Korea (Israel) Iceland
(Netherlands) New Zealand Iran, Islamic Republic
Singapore Norway (Kuwait)
(Slovenia) Russian Federation (Latvia — LSS)
(Scotland) (Lithuania)
Slovak Republic Portugal
Spain (Romania)
Sweden (South Africa)
(Switzerland)
(Thailand)
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.

D-33




Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: North Dakota

If the public school students in North Dakota participated in TIMSS, how would their
average performance in science compare to that of students in the 41 nations that took

TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than
North Dakota

Singapore

Not significantly different
from North Dakota

(Austria)

(Bulgaria)
Czech Republic

(England)
Hungary

Japan

Korea

(Netherlands)

(Slovenia)

Lower than
North Dakota

(Australia)
Belgium - Flemish
(Belgium - French)

Canada
(Colombia)

Cyprus
(Denmark)

France
(Germany)

(Greece)

Hong Kong

Iceland

Iran, Islamic Republic

Ireland

(Israel)

(Kuwait)

(Latvia - LSS)

(Lithuania)

New Zealand
Norway
Portugal

(Romania)
Russian Federation
(Scotland)
Slovak Republic
(South Africa)
Spain

Sweden

(Switzerland)

(Thailand)
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: Oregon
If the public school students in Oregon participated in TIMSS, how would their average
performance in science compare to that of students in the 41 nations that took TIMSS at

grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Oregon from Oregon Oregon
Singapore (Australia) (Belgium — French)

(Austria) (Colombia)
Belgium — Flemish Cyprus
(Bulgaria) (Denmark)
Canada France
Czech Republic (Greece)
(England) Hong Kong
(Germany) Iceland
Hungary Iran, Islamic Republic
Ireland (Kuwait)
(Israel) (Latvia — LSS)
Japan (Lithuania)
Korea Portugal
(Netherlands) (Romania)
New Zealand (Scotland)
Norway (South Africa)
Russian Federation Spain
Slovak Republic (Switzerland)
(Slovenia)
Sweden
(Thailand)
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science

States (1996), Nations (1995)

State/Jurisdiction: Rhode Island

If the public school students in Rhode Island participated in TIMSS, how would their
average performance in science compare to that of students in the 41 nations that took

TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than
Rhode Island

(Austria)
(Bulgaria)
Czech Republic
Japan
Korea
(Netherlands)
Singapore
(Slovenia)

Not significantly different
from Rhode Island

(Australia)
Belgium — Flemish
Canada
(England)
(Germany)
Hong Kong
Hungary
Ireland
(Israel)
New Zealand
Norway
Russian Federation
(Scotland)
Slovak Republic
Spain
Sweden
(Switzerland)
(Thailand)
United States (average)

Lower than
Rhode Island

(Belgium — French)
(Colombia)
Cyprus
(Denmark)
France
(Greece)
Iceland
Iran, Islamic Republic
(Kuwait)
(Latvia — LSS)
(Lithuania)
Portugal
(Romania)
(South Africa)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: (South Carolina)
If the public school students in South Carolina participated in TIMSS, how would their
average performance in science compare to that of students in the 41 nations that took

TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
South Carolina from South Carolina South Carolina
(Australia) (Denmark) (Belgium — French)
(Austria) France (Colombia)
Belgium — Flemish (Greece) Cyprus
(Bulgaria) Hong Kong Iran, Islamic Republic
Canada Iceland (Kuwait)
Czech Republic (Israel) (South Africa)
(England) (Latvia — LSS)
(Germany) (Lithuania)
Hungary New Zealand
Ireland Portugal
Japan (Romania)
Korea (Scotland)
(Netherlands) Spain
Norway (Switzerland)
Russian Federation (Thailand)
Singapore
Slovak Republic
(Slovenia)
Sweden
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel
Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of
Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: Tennessee

If the public school students in Tennessee participated in TIMSS, how would their
average performance in science compare to that of students in the 41 nations that took

TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Tennessee from Tennessee Tennessee
(Australia) Canada (Belgium — French)

(Austria) France (Colombia)
Belgium — Flemish (Germany) Cyprus
(Bulgaria) (Greece) (Denmark)
Czech Republic Hong Kong Iran, Islamic Republic
(England) Iceland (Kuwait)
Hungary Ireland (Latvia — LSS)
Japan (Israel) (Lithuania)
Korea New Zealand Portugal
(Netherlands) Norway (South Africa)
Singapore (Romania)
Slovak Republic Russian Federation
(Slovenia) (Scotland)
Spain
Sweden
(Switzerland)
(Thailand)
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: Texas

If the public school students in Texas participated in TIMSS, how would their average
performance in science compare to that of students in the 41 nations that took TIMSS at

grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Texas from Texas Texas
(Austria) (Australia) (Belgium — French)
(Bulgaria) Belgium — Flemish (Colombia)
Czech Republic Canada Cyprus
(England) France (Denmark)
Hungary (Germany) Iran, Islamic Republic
Japan (Greece) (Kuwait)
Korea Hong Kong (Latvia — LSS)
(Netherlands) Iceland (Lithuania)
Singapore Ireland Portugal
(Slovenia) (Israel) (Romania)
New Zealand (South Africa)
Norway
Russian Federation
(Scotland)
Slovak Republic
Spain
Sweden
(Switzerland)
(Thailand)
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: Utah
If the public school students in Utah participated in TIMSS, how would their average
performance in science compare to that of students in the 41 nations that took TIMSS at

grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Utah from Utah Utah
Singapore (Australia) (Belgium — French)
(Austria) Canada
Belgium — Flemish (Colombia)
(Bulgaria) Cyprus
Czech Republic (Denmark)
(England) France
(Germany) (Greece)
Hungary Hong Kong
Ireland Iceland
Japan Iran, Islamic Republic
Korea (Israel)
(Netherlands) (Kuwait)
Russian Federation (Latvia — LSS)
Slovak Republic (Lithuania)
(Slovenia) New Zealand
Sweden Norway
United States (average) Portugal
(Romania)
(Scotland)
(South Africa)
Spain
(Switzerland)
(Thailand)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: (Vermont)

If the public school students in Vermont participated in TIMSS, how would their average
performance in science compare to that of students in the 41 nations that took TIMSS at
grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Vermont from Vermont Vermont
Singapore (Australia) (Belgium — French)

(Austria) Canada
Belgium — Flemish (Colombia)
(Bulgaria) Cyprus
Czech Republic (Denmark)
(England) France
(Germany) (Greece)
Hungary Hong Kong
Ireland Iceland
Japan Iran, Islamic Republic
Korea (Israel)
(Netherlands) (Kuwait)
Russian Federation (Latvia — LSS)
Slovak Republic (Lithuania)
(Slovenia) New Zealand
Sweden Norway
United States (average) Portugal
(Romania)
(Scotland)
(South Africa)
Spain
(Switzerland)
(Thailand)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science

States (1996), Nations (1995)

State/Jurisdiction: Virginia

If the public school students in Virginia participated in TIMSS, how would their average
performance in science compare to that of students in the 41 nations that took TIMSS at

grade 8?

Nations whose performance is expected to be:

Higher than
Virginia
Czech Republic
Japan
Korea
Singapore

Not significantly different
from Virginia

(Australia)
(Austria)
Belgium — Flemish
(Bulgaria)
Canada

(England)
(Germany)
Hong Kong
Hungary
Ireland
(Israel)
(Netherlands)
New Zealand
Norway
Russian Federation
(Scotland)
Slovak Republic
(Slovenia)
Spain
Sweden
(Switzerland)
(Thailand)
United States (average)

Lower than
Virginia
(Belgium — French)
(Colombia)
Cyprus
(Denmark)
France
(Greece)
Iceland
Iran, Islamic Republic
(Kuwait)
(Latvia — LSS)
(Lithuania)
Portugal
(Romania)
(South Africa)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science

States (1996), Nations (1995)

State/Jurisdiction: Washington

If the public school students in Washington participated in TIMSS, how would their
average performance in science compare to that of students in the 41 nations that took

TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than
Washington

(Bulgaria)
Czech Republic
Japan
Korea
Singapore

Not significantly different
from Washington

(Australia)
(Austria)
Belgium — Flemish
Canada
(England)

(Germany)
Hong Kong
Hungary
Ireland
(Israel)
(Netherlands)
New Zealand
Norway
Russian Federation
(Scotland)
Slovak Republic
(Slovenia)
Spain
Sweden
(Switzerland)
(Thailand)
United States (average)

Lower than
Washington

(Belgium — French)
(Colombia)
Cyprus
(Denmark)
France
(Greece)
Iceland
Iran, Islamic Republic
(Kuwait)
(Latvia — LSS)
(Lithuania)
Portugal
(Romania)
(South Africa)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: West Virginia

If the public school students in West Virginia participated in TIMSS, how would their
average performance in science compare to that of students in the 41 nations that took

TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
West Virginia from West Virginia West Virginia
(Austria) (Australia) (Belgium — French)
(Bulgaria) Belgium — Flemish (Colombia)
Czech Republic Canada Cyprus
(England) (Germany) (Denmark)
Hungary Hong Kong France
Japan Ireland (Greece)
Korea (Israel) Iceland
(Netherlands) New Zealand Iran, Islamic Republic
Singapore Norway (Kuwait)
(Slovenia) Russian Federation (Latvia — LSS)
(Scotland) (Lithuania)
Slovak Republic Portugal
Spain (Romania)
Sweden (South Africa)
(Switzerland)
(Thailand)
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: (Wisconsin)
If the public school students in Wisconsin participated in TIMSS, how would their
average performance in science compare to that of students in the 41 nations that took

TIMSS at grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Wisconsin from Wisconsin Wisconsin
Singapore (Australia) (Belgium - French)
(Austria) Canada
Belgium — Flemish (Colombia)
(Bulgaria) Cyprus
Czech Republic (Denmark)
(England) France
Hungary (Germany)
Japan (Greece)
Korea Hong Kong
(Netherlands) Iceland
Slovak Republic Iran, Islamic Republic
(Slovenia) Ireland
(Israel)
(Kuwait)
(Latvia — LSS)
(Lithuania)
New Zealand
Norway
Portugal
(Romania)
Russian Federation
(Scotland)
(South Africa)
Spain
Sweden
(Switzerland)
(Thailand)
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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Comparisons of Estimated TIMSS Scores from Public School NAEP Data for States
and Jurisdictions with Actual TIMSS Scores for Nations: Grade 8 Science
States (1996), Nations (1995)

State/Jurisdiction: Wyoming
If the public school students in Wyoming participated in TIMSS, how would their average
performance in science compare to that of students in the 41 nations that took TIMSS at

grade 8?

Nations whose performance is expected to be:

Higher than Not significantly different Lower than
Wyoming from Wyoming Wyoming
Singapore (Australia) (Belgium — French)
(Austria) Canada
Belgium — Flemish (Colombia)
(Bulgaria) Cyprus
Czech Republic (Denmark)
(England) France
Hungary (Germany)
Ireland (Greece)
Japan Hong Kong
Korea Iceland
(Netherlands) Iran, Islamic Republic
Russian Federation (Israel)
Slovak Republic (Kuwait)
(Slovenia) (Latvia — LSS)
(Lithuania)
New Zealand
Norway
Portugal
(Romania)
(Scotland)
(South Africa)
Spain
Sweden
(Switzerland)
(Thailand)
United States (average)

(Jurisdiction) indicates that the nation, state, or jurisdiction did not satisfy one or more of the sample participatioesguidel

Latvia-LSS: Latvian-speaking schools only

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-1995, and the National Assessment of

Educational Progress (NAEP), 1996.
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