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Introduction and key findings

ince its inception in 2000, the Program for International Student Assessment (PISA)!—an international test of
reading, math, and science—has shown that American 15-year-olds perform more poorly, on average, than
15-year-olds in many other developed countries. This finding is generally consistent with results from another

international assessment of 8th graders, the Trends in International Mathematics and Science Study (TIMSS).2

International test rankings have come to dominate how politicians and pundits judge the quality of countries’ education
systems, including highly heterogeneous systems such as that of the United States. While international tests and inter-
national comparisons are not without merit, international test data are notoriously limited in their ability to shed light
on why students in any country have higher or lower test scores than in another.® Policy prescriptions based on these
test results therefore risk being largely descriptive, based on correlational evidence that offers limited and less-than-

convincing proof of the factors that actually drive student performance.

Indeed, from such tests, many policymakers and pundits have wrongly concluded that student achievement in the
United States lags woefully behind that in many comparable industrialized nations, that this shortcoming threatens the
nation’s economic future, and that these test results therefore demand radical school reform that includes importing

features of schooling in higher-scoring countries.

This report challenges these conclusions. It focuses on the relevance of comparing U.S. national student performance
with average scores in other countries when U.S. students attend schools in 51 separate education systems run not by
the federal government, but by states (plus the District of Columbia). To compare achievement in states with each other
and with other countries, we use newly available data for student mathematics and reading performance in U.S. states
from the 2011 TIMSS and 2012 PISA, as well as several years of data from the National Assessment of Educational
Progress (NAEP).4 In particular, we use information on mathematics and reading performance of 15-year-olds from the
PISA data, information on mathematics performance in 8th grade from the TIMSS data, and information on mathe-

matics and reading performance of students in 4th and 8th grade from the NAEP data.

We conclude that the most important lessons U.S. policymakers can learn about improving education emerge from
examining why some U.S. states have made large gains in math and reading and achieve high average test scores. The
lessons embedded in how these states increased student achievement in the past two decades are much more relevant to
improving student outcomes in other U.S. states than looking to high-scoring countries with social, political, and edu-
cational histories that differ markedly from the U.S. experience. No matter how great the differences among U.S. states’
social and educational conditions, they are far smaller than the differences between the United States as a whole and,
say, Finland, Poland, Korea, or Singapore. As such, this report starts the process of delving into the rich data available
on student academic performance in U.S. states over the past 20 years—and shows that the many major state successes

should be our main guide for improving U.S. education.
The report is organized around three main arguments:

1. Policymakers are not correct in concluding—based on international tests—that U.S. students are failing to

make progress in mathematics and reading.
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m Country averages not adjusted for major national differences in students’ family academic resources (such as the
number of books in the home or mother’s education level) mistakenly attribute U.S. students’ performance entirely
to the quality of U.S. education. After adjusting for these factors, U.S. students perform considerably better than

the raw scores indicate.’

B Focusing on national progress in average test scores obscures the fact that socioeconomically disadvantaged U.S.
students in some states have made very large gains in mathematics on both the PISA and TIMSS—gains larger than

those made by similarly disadvantaged students in other countries.

B Student performance in some U.S. states participating in international tests is at least as high as in the high-scoring
countries. Additionally, TIMSS gains made by students in several states over the past 12 years are much larger than

gains in other countries. Specifically:

Students in Massachusetts and Connecticut perform roughly the same on the PISA reading test as students
in the top-scoring countries (i.e., Canada, Finland, and Koreal)6 and high-scoring newcomer countries (i.e.,
Poland and Ireland), and higher than students in the post-industrial countries (i.e., France, Germany, and
the United Kingdom). Socioeconomically advantaged students in Massachusetts score at least as well in

mathematics as advantaged students in high-scoring European countries.

On the 2011 TIMSS, advantaged students in Connecticut, Massachusetts, Minnesota, North Carolina,
Indiana, and Colorado performed at least as well in mathematics as their counterparts in high-scoring coun-

tries/provinces such as Quebec, England, and Finland.

Over 1999-2011, students in Massachusetts and North Carolina made average TIMSS mathematics gains
at least as large as students’ average gains in Finland, Korea, and England. Over 1995-2011, students in

Minnesota made TIMSS mathematics gains similar to those in Korea and larger than those in England.

2. It is extremely difficult to learn how to improve U.S. education from international test comparisons.

B DPolicy recommendations based on the features of high-scoring countries’ education systems, or on the education
reforms in countries making large gains on international tests, are overwhelmingly correlational and anecdotal.
There is no causal evidence that students in some Asian countries, for example, score higher on international tests
mainly because of better schooling rather than large investments made by families on academic activities outside of

school.

B Reforms in countries such as Germany and Poland, with big gains in PISA scores but with early vocational tracking,
seem to have little applicability to the U.S. system. Such differences between the educational cultures of other coun-

tries and of the United States make it difficult to draw education policy lessons from student test scores.

3. Focusing on U.S. states’ experiences is more likely to provide usable education policy lessons for American

schools than are comparisons with higher-scoring countries (such as Korea and Finland).

B There are vast differences between the conditions and contexts of education in various countries. In contrast, among
U.S. states, school systems are very similar to one another, teacher labor markets are not drastically different, and

education systems are regulated under the same federal rules. If students with similar family academic resources in
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some states make much larger gains than in other states, those larger gains are more likely to be related to specific

state policies that could then be applied elsewhere in the United States.

B We analyze relative state performance using data from the NAEP mathematics and reading achievement tests over
2003-2013 in all states and over 1992-2003 in most states. We adjust scores to control for differences in the com-
position of students in each state (e.g., family characteristics, school poverty, and other factors); while this reduces

the variation in scores among states, significant differences remain.

In general, state gains in mathematics were larger than in reading. However, there were large variations in

gains across states.

Over 1992-2013, the average annual increase in NAEP 8th grade adjusted mathematics scores in
the top-gaining 10 states was 1.6 points per year—double the 0.8 point annual adjusted gain in the

bottom-gaining 10 states.

Over 2003-2013, a number of states made significantly large gains in 8th grade mathematics and
reading. These include Hawaii, Louisiana, North Carolina, Massachusetts, and New Jersey. States
that made large reading gains were not necessarily the same states with large mathematics gains. For

example, Texas made large gains in mathematics but not reading.

Gains for states with improvements were not necessarily a function of the initial level of student
performance. Some of these states started from a low level of student performance, others from a
middle level, and others from high levels. For example, students in Hawaii, the District of Colum-
bia, Louisiana, and North Carolina started with low adjusted test scores in 8th grade mathematics
and made large gains since the 1990s; students in Massachusetts, Vermont, and Texas started with

relatively higher test scores and also made large gains.

B There are undoubtedly different lessons to be learned in states where students made gains from initially low begin-
nings and from initially high beginnings, or where students made gains on one subject matter but not the other.

The next stage for researchers should be to determine what those lessons are. This paper begins this process.

When we tested for possible explanations for these variations, we found that students in states with higher
child poverty levels perform worse in 8th grade mathematics even when controlling for individual student
poverty and the average poverty of students attending a particular school. Thus, students with similar fam-
ily resources attending school in high-poverty states tend to have lower achievement than students in low-
poverty states. We also found that students in states with stronger accountability systems do better on the
NAEP math test, even though that test is not directly linked to the tests used to evaluate students within

states.

As a suggestive strategy for further (qualitative) policy research, we paired off states with different patterns
of gains in 8th grade math. This reveals, for example, that 8th grade students in Massachusetts made much
larger gains after 2003 than students in Connecticut, that students in New Jersey made larger gains than
students in New York after 2003, and that students in Texas already started out scoring higher in 8th grade

math in 1992, but still made larger gains over 1992-2013 than students in California, especially after 2003.
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These and other comparison groups could provide important insights into the kinds of policies that
enabled students in some states to make much larger adjusted gains in math scores than students in

states that are geographically proximate and/or that have similar population sizes.

The tables and figures referenced in the text can be found at the end of the report.

Do U.S. students perform poorly on international tests?

U.S. students score lower, on average, on international tests than students in other developed countries. This has led
many policymakers and journalists to conclude that American student achievement lags woefully behind that in many
comparable industrialized nations, that this shortcoming threatens the nation’s economic future, and that the United

States therefore needs radical school reform.

Upon release of the 2011 TIMSS results, for example, U.S. Secretary of Education Arne Duncan called them “unac-
ceptable,” saying that they “underscore the urgency of accelerating achievement in secondary school and the need to
close large and persistent achievement gaps” (Duncan 2012). A year later, when the 2012 PISA results were released,
he stated, “The big picture ... is straightforward and stark: It is a picture of educational stagnation.” He continued,
“The problem is not that our 15-year-olds are performing worse today than before. The problem instead is that they
are not making progress. Yet students in many nations ... are advancing, instead of standing still” (Duncan 2013). He
highlighted the urgent nature of addressing this lack of progress by going on to argue, “In a knowledge-based, global
economy, where education is more important than ever before, both to individual success and collective prosperity, our
students are basically losing ground. We're running in place, as other high-performing countries start to lap us” (Dun-
can 2013).

Is Secretary Duncan correct in his conclusions? In 2013, the Economic Policy Institute published a comprehensive
report, What Do International Tests Really Show About American Students’ Performance? (Carnoy and Rothstein 2013),
that criticized the common interpretation of U.S. students’ performance on international tests. Carnoy and Rothstein
(2013, 7) wrote that the interpretation was “...oversimplified, exaggerated, and misleading. It ignores the complexity of
the content of test results and may well be leading policymakers to pursue inappropriate and even harmful reforms that

change aspects of the U.S. education system that may be working well and neglect aspects that may be working poorly.”

The report argued that by focusing on country averages not adjusted for major national differences in students’ family
academic resources—such as the number of books in the home or mother’s education level—policymakers and journal-
ists mistakenly attributed the poor performance of U.S. students entirely to the quality of U.S. education. The results
from PISA and TIMSS tests suggest that when adjusted for differences in the family academic resources of samples in
various countries, middle school and high school students in the United States as 2 whole do reasonably well in reading
compared with students in large European countries, but do not score as highly in mathematics either on the TIMSS
or the PISA as students in other developed countries, including larger European countries such as France and Germany

(Carnoy and Rothstein 2013). This is particularly true for U.S. middle and highly advantaged students.

The report also argued that focusing on “national progress in average test scores” in one year failed to differentiate gains

over time for disadvantaged and advantaged students and how these compared with gains over time for similarly advan-
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taged or disadvantaged students in other countries. The report’s final argument was that different international and
national tests produced different pictures of mathematics achievement gains by U.S. students in the same 1999-2011
period, and that these differences suggested using caution when basing calls for education reform upon the results of any
single test. Specifically, when adjusted for the varying family academic resources of the students sampled, U.S. students’
average TIMSS mathematics scores increased substantially in the 12 years between 1999 and 2011; the same was not
true for adjusted U.S. scores on the PISA mathematics test over 2000-2009. Because the full range of knowledge and
skills that we describe as “mathematics” cannot possibly be covered in a single brief test, the report urged policymakers
to examine carefully whether an assessment called a “mathematics” test necessarily covers knowledge and skills similar to
those covered by other assessments also called “mathematics” tests, and whether performance on these different assess-

ments can reasonably be compared.”

The most recent PISA (2012) and TIMSS (2011) results discussed below confirm Carnoy and Rothstein’s earlier find-
ings. Compared with students in other countries, U.S. students as a whole continue to perform better, on average, on
the PISA reading test than in mathematics, and the results in mathematics suggest that U.S. students, on average, are
performing well below students in many other countries. The results also continue to show that when scores on the
PISA and TIMSS are adjusted for differences in family academic resources of students in the samples, U.S. students do
considerably better than the raw scores indicate, and the results show that disadvantaged U.S. students have made large

gains in mathematics on both tests since 1999-2000.

Further, the latest PISA and TIMSS tests included results for a number of U.S. states. Three U.S. states (Massachusetts,
Connecticut, and Florida) participated in the PISA in 2012, and nine U.S. states (Alabama, California, Connecticut,
Colorado, Florida, Indiana, Massachusetts, Minnesota, and North Carolina) participated in the 2011 TIMSS. The state
data give a much more varied picture of U.S. student performance. Students in some of these states performed at very
high levels in all subjects, as high as students in the highest-scoring countries. Conversely, students in others performed

considerably below the OECD average.

Thus, the PISA and TIMSS results provide a more mixed picture of U.S. student performance than Secretary Duncan
claims, with low average scores in mathematics and middle-of-the-road scores in reading for the United States as a
whole, but large mathematics gains for disadvantaged students in the past 12—14 years, and a number of U.S. states
where students perform at least as well as students in higher-scoring countries, with much larger gains in mathematics
in the past decade for students in these states than for students in other countries. Secretary Duncan can claim “stagna-

tion” and “lack of progress,” but the data we present below show that the truth is more nuanced.

Comparing U.S. student average performance on the 2012 PISA

To simplify our comparisons of national average PISA scores and of these scores disaggregated by family academic
resources (FAR),® we focus on comparing students in the United States with students in eight other countries—Canada,

Finland, South Korea, France, Germany, the United Kingdom, Poland, and Ireland.

We refer to three of these countries (Canada, Finland, and South Korea) as “top-scoring countries” because they score
much better overall than the United States in reading and math—about one-third of a standard deviation better.
Canada, Finland, and South Korea are also the three “consistent high-performers” that Secretary Duncan highlighted
when he released the U.S. PISA 2009 results (Duncan 2010).
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We call three others (France, Germany, and the United Kingdom) “similar post-industrial countries” because they score
similarly overall to the United States. They also are countries whose firms are major competitors of U.S. firms in the
production of higher-end manufactured goods and services for world markets. Their firms are not the only competitors
of U.S. firms, but if the educational preparation of young workers is a factor in national firms’ competitiveness, it is
worth comparing student performance in these countries with student performance in the United States to see if these

countries’ education systems—so different from that in the United States—play a role in their firms’ success.

We call the remaining two comparison countries (Poland and Ireland) “high-scoring newcomer countries” because they
have been cited by the Organization for Economic Cooperation and Development (OECD), the sponsor of PISA, for
their high performance in PISA scores, and were middle-income European countries in the 1990s that have had relative

economic success since (although Ireland’s economy went into a sharp downturn in the 2008 recession).

Table 1 shows that, on average, U.S. performance on the 2012 PISA (498 points in reading and 481 points in math)
was substantially worse than performance in the top-scoring countries and high-scoring newcomer countries in both
math (49 and 28 points less than in the two groups, respectively) and reading (30 and 23 points less than those groups,
respectively), was about the same as performance in the similar post-industrial countries in reading, and was substan-

tially worse than performance in the similar post-industrial countries in math (19 points lower).

How we describe PISA scores in this report

PISA is scored on a scale that covers very wide ranges of ability in math and reading. When scales were created
for reading in 2000 and for math in 2003, the mean for all test takers from countries in the OECD was
set at 500, with a standard deviation of 100. When statisticians describe score comparisons, they generally
talk about differences that are “significant.” Yet while “significance” is a useful term for technical discussion,
it can be misleading for policy purposes, because a difference can be statistically significant but too small to
influence policy. Therefore, in this report, we avoid describing differences in terms of statistical significance.
Instead, we use terms like “better (or worse)” and “substantially better (or worse)” (both of which are signif-
icantly better for statistical purposes), and “about the same.” We also sometimes use “substantially higher (or
lower)” interchangeably with “substantially better (or worse),” etc. In general, in this report we use the term
“about the same” to describe average PISA score differences that are less than 8 scale points, we use the term
“better (or worse)” to describe differences that are at least 8 scale points but less than 18 scale points, and
we use the term “substantially (or much) better (or worse)” to describe differences that are 18 scale points or

more.

Eighteen scale points in most cases is equivalent to about 0.2 standard deviations. Policy experts generally
consider an intervention that is 0.2 standard deviations or more to be an effective intervention; such an inter-
vention, for example, would improve performance such that the typical participant would now perform bet-

ter than about 57 percent of all participants performed prior to the intervention.
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And in the case of trends, we sometimes speak of scores that were “mostly unchanged,” a phrase with identical
meaning as “about the same.” Further, it is difficult to interpret and compare the results from various assess-

ments because each test has its own unique (and arbitrary) scale.

However, the variation among U.S. states is large. In reading, students in Massachusetts (527 points) and Connecticut
(521 points) perform about the same as students in the top-scoring and high-scoring newcomer countries and higher
than students in the post-industrial countries. (Indeed, in reading, Massachusetts students only perform worse than
students in Korea.) However, students in Florida (492 points) perform worse or substantially worse than all the com-
parison groups of countries. In mathematics, where the U.S. average is substantially lower than in all three comparison
groups of countries, students in Massachusetts and Connecticut (514 and 506 points, respectively) perform as well as
or better than students in all three post-industrial countries and in one of the high-scoring newcomers, Ireland. They
only perform worse than the average of the group of high-scoring countries and Poland. On the other hand, students in
Florida (467 points) perform substantially worse in math (as was the case in reading) than students in all three compar-

ison groups of countries.

Comparing the 2012 PISA performance of U.S. students with different levels of family
academic resources

We next disaggregate scores in the U.S. states, in the United States as a whole, and in the eight comparison countries
by an estimate of the family academic resource status of test takers, dividing them into six groups, from the least to the
most advantaged.9 We refer to these as Group 1 (lowest FAR), 2 (lower FAR), 3 (lower-middle FAR), 4 (upper-middle
FAR), 5 (higher FAR), and 6 (highest FAR). We also refer to Groups 1 and 2 together as disadvantaged students, to

Groups 3 and 4 together as middle-class students, and to Groups 5 and 6 together as advantaged students.

From Tables 2A and 2B we can observe that more U.S. 15-year-olds (40.2 percent) and Florida 15-year-olds (48.3
percent) are in the disadvantaged FAR groups (Groups 1 and 2) than in any of the eight comparison countries or Mass-
achusetts and Connecticut. We can therefore see why comparisons that do not control for differences in family acad-
emic resource distributions between countries and states may differ greatly from those that do. Yet, even Connecticut
and Massachusetts have a higher percentage of 15-year-olds in the disadvantaged groups (29.1 and 32.0 percent) than
the high-scoring countries—Canada, Finland, and Korea (25.2, 22.6, and 12.9 percent, respectively). The proportion
of advantaged students in the Massachusetts and Connecticut samples (21.7 and 24.2 percent, respectively) are more
similar to the proportions in all the comparison countries except Poland, which has a somewhat lower proportion (17.8

percent).

Any comparison of average performance in a country as a whole that is not adjusted for these differences is hardly a
meaningful measure of learning differences possibly due to quality of schooling. Also, in comparing across countries,
differences in the student body composition in the different countries need to be accounted for. We know that family-
resource-disadvantaged students universally have lower academic performance than more advantaged students. Tables
2A and 2B allow us to compare the scores of students by FAR group in the United States as a whole (and in the three
U.S. states) with students in the same FAR group in other countries. The tables also show the typical “unadjusted” PISA

score for each state and country and the score adjusted for differences in the proportion of students in each FAR group
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in each country’s sample (these scores are depicted graphically in Figure A). We make the adjustment by assuming that
each country and state has the same proportion of students in each FAR group as the U.S. sample. This “adjusted” score

offers a more accurate comparison of how students’ schooling influences academic performance.

These results confirm earlier findings suggesting that disadvantaged FAR students in the United States compare more
favorably to their foreign counterparts than do U.S. middle and highly advantaged students.!® The results also show
that although adjusting average PISA mathematics and reading scores reduces the difference between U.S. and com-
parison country averages, scores remain lower in the United States than in the high-scoring and newly high-scoring

countries.

However, students across all FAR groups in higher-scoring U.S. states, such as Massachusetts and Connecticut, do at
least as well in reading as students in four of the highest-scoring countries (Canada, Finland, Poland, and Ireland)
on the 2012 PISA test (see Table 2A). It is important to note that in sharp contrast to the United States as a whole
and in sharp contrast to lower-scoring (and poorer) states such as Florida, Massachusetts and Connecticut’s substantial
proportion of advantaged students (more than 20 percent of the sample in each state) generally do at least as well in
mathematics as advantaged students in the highest-scoring countries (including the newly high-performing), and in the
post-industrial countries.'! 12 The only exception is that the most advantaged students in Korea (i.e., those in Group 6)

score substantially higher in math than the most advantaged students in Connecticut and Massachusetts.

Even so, Massachusetts students do slightly better than Korean students on the PISA reading test when we adjust for
differences in student FAR (the difference is 7 points, which we typically classify as “about the same”) (Table 2A). In
addition, there is one group in Massachusetts that may be comparable to students in Korea in terms of out-of-school
activities: self-identified Asian-origin students. Students who identified themselves as being of Asian origin in the Mass-
achusetts PISA sample scored 569 on the 2012 PISA mathematics test, significantly higher than the unadjusted average

in Korea (554), and about the same as students in Singapore (573).

Comparing changes in the PISA performance of low FAR and high FAR students in the
United States with their counterparts in other countries, 2000-2012

The results in Table 2C show that although average U.S. PISA scores stagnated over 2000-2012, U.S. disadvantaged
students (those in FAR Groups 1 and 2) made very large gains compared with similarly disadvantaged students in a
number of post-industrial and high-scoring countries (in line with the findings in Carnoy and Rothstein 2013). A posi-
tive number in the table indicates that U.S. students in a particular FAR group gained that many scale points in reading
or math over 2000-2012 compared with the same FAR group in the comparison country. A negative number means
that U.S. students fell further behind their counterpart FAR group in the comparison country. Thus, compared with
Group 1 and 2 students in other countries, U.S. students made relative gains on the PISA mathematics test of between
13 scale points (compared with Group 2 in Ireland) to 60 scale points (compared with Group 1 in Finland) between
2000 and 2012, and made even larger relative gains on the reading test. However, U.S. Group 5 students lost ground to
students in every country except the U.K. in both reading and math.!® Furthermore, U.S. students in every group lost

considerable ground to their corresponding group students in Germany and Poland.

The results in Table 2C also confirm that high FAR students in the United States have been performing steadily worse

on the PISA compared with their counterparts in other countries (a conclusion of Carnoy and Rothstein 2013). This
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has important implications for U.S. policymakers—implications that require a more nuanced analysis of where to focus

in trying to raise U.S. students’ mathematics performance.'4

Comparing average 2011 TIMSS performance of students in U.S. states, the United
States as a whole, and other countries

Table 3A compares 2011 TIMSS mathematics results for the United States as a whole, the participating Canadian
provinces (Alberta, Ontario, and Quebec; Canada as a whole did not participate), Finland, South Korea, and England.
Table 3B presents results for the nine U.S. states that participated individually in the 2011 TIMSS (Massachusetts,

Minnesota, Connecticut, Indiana, Alabama, Colorado, North Carolina, California, and Florida).

Column 6 of Tables 3A and 3B displays the published average 2011 TIMSS scores of each country, state, or province.
Column 7 of both tables reweights the average scores, assuming that each country, state, or province had a FAR distribu-
tion similar to that of the United States nationwide. It shows that adjusting for FAR composition makes little difference
in the overall average scores of most countries, provinces, and states. The greatest differences are in the cases of Ontario,

Korea, Massachusetts, Minnesota, and Alabama.

The results in Tables 3A and 3B add support to the results we found in the PISA comparisons, contradicting the general
lament that the United States performs relatively poorly in mathematics. After adjusting for FAR distribution differ-
ences by applying the overall U.S. FAR distribution to the various countries, provinces, and states, students in seven of
the nine U.S. states that took the TIMSS in 2011 performed better than students in all but Korea and Quebec. Students

in Korea perform substantially better in every FAR group than in any U.S. state, including Massachusetts.

Since Finland has been held up as having an exemplary education system, it is noteworthy that each FAR group in
Massachusetts, Minnesota, and North Carolina outperformed or substantially outperformed comparable students in
Finland. Students in Indiana, Colorado, and Florida performed the same as or better than students in Finland in every
FAR group.

Opverall, students in Massachusetts in every FAR group performed substantially better than comparable students in the
three Canadian provinces, Finland, and England. The exceptions are the Group 1 students in Quebec, who performed
as well as comparable students in Massachusetts. Students in North Carolina and Minnesota also performed as well as
or better than comparable students in these provinces and countries in all but the lowest (North Carolina, Minnesota)

and lower (Minnesota) FAR groups.

As in the case of Massachusetts and Connecticut in the 2012 PISA results, on the 2011 TIMSS mathematics test higher
FAR students (Groups 4 and 5/6) in states such as Massachusetts, Minnesota, and Connecticut outperformed their
counterparts in comparison provinces and countries to a greater degree than did disadvantaged students (Groups 1 and
2) in those states. As in the 2012 PISA, the one exception to this trend is Korea. Excluding the Korean exception, this
overall result suggests two possibilities. The first is that advantaged students in higher-scoring U.S. states are being more
adequately prepared in mathematics, relative to disadvantaged students, when compared with other high-scoring coun-
tries and provinces. The second is that there are factors in the disadvantaged student groups in many states (including

Massachusetts, Minnesota, and North Carolina) other than the number of books in the home that may negatively affect
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test scores. These factors—such as English language proficiency and some factors mediated by race—may be less preva-

lent in Canada’s provinces, Finland, or England.

These TIMSS results for several other states, in addition to Connecticut and Massachusetts, that also scored highly
on the PISA test—Colorado, Indiana, Minnesota, and North Carolina—suggest that students in various parts of the
United States, particularly advantaged students, are performing at least as well in mathematics as their counterparts in

“high-scoring” countries such as Canada and Finland, but not as well as advantaged students in Korea.

Changes in U.S. states’ TIMSS scores over time

Three U.S. states took the PISA test for the first time in 2012, but a number of U.S. states have participated in
the TIMSS test since 1995—Connecticut, Massachusetts, Minnesota, North Carolina, Indiana, Missouri, and Ore-
gon. This allows us to observe how well students in various states performed on the TIMSS mathematics test over

1995-2011, and we can compare these changes to those in several of our comparison countries/provinces that also took

the TIMSS over this period.

Table 4 shows the results for those states that participated in more than one administration of the TIMSS. Students in
Missouri and Oregon, which participated only in 1995 and 1999, scored lower in 1999 than in 1995. Five states made
gains: Minnesota (over 1995-2011) and Connecticut, Indiana, Massachusetts, and North Carolina (over 1999-2011).

The gains in North Carolina and Massachusetts are particularly large.!®

Table 5A compares changes in TIMSS scores across FAR groups in 1999-2011 in Connecticut, Massachusetts, Indiana,
and North Carolina with changes in the same FAR groups in Finland, Korea, England, and the United States as a whole
over this period. Table 5B compares changes in Minnesota over 1995-2011 with changes in Korea, England, and the

United States as a whole over this period.

Table 5A shows that the increases in TIMSS mathematics test scores in all FAR groups in Massachusetts and North
Carolina were very large over 1999-2011, about 50 scale points, or one-half a standard deviation. Mathematics gains in
Connecticut and Indiana were smaller, ranging between 0.1 and 0.3 standard deviations in Connecticut and about 0.2
to 0.4 standard deviations in Indiana. In the United States as a whole, advantaged students (Groups 5/6) made smaller
gains than disadvantaged and middle FAR students. However, in these four states, this pattern of gains was shared only
in Indiana, and even in Indiana, the gain for advantaged students was almost 0.3 of a standard deviation. In this same
period, students’ performance in Finland stayed about the same, but the score of Group 1 fell 18 points, or about 0.2
standard deviations. Students in Korea also made gains, but these were much smaller than those in Massachusetts and
North Carolina, and more similar to those in Connecticut and Indiana. The pattern of gains in Korea tended to be

larger for advantaged students than disadvantaged students.

As shown in Table 5B, students in Minnesota made large gains in 1995-2011 across all groups, with somewhat larger
gains in middle and disadvantaged groups. The gains were about the same as in the United States as a whole, Korea,

and England.

The distribution of students among FAR groups in the U.S. TIMSS samples changed radically over 1995-2011. It was

more similar to the distributions in Korea’s and England’s samples in 1995 and more similar to Finland’s, Korea’s, and
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England’s samples in 1999 than in 2011. The percentage of disadvantaged students in the U.S. sample increased con-
siderably in the years after 1995 and 1999.

In column 7 of Tables 5A and 5B (shown graphically in Figures B and C), we estimate the hypothetical score each state
and country would have had were the distribution of the sample among FAR groups the same as the distribution in the
United States as a whole in 2011. This adjustment increases the gain for every state, for the United States as a whole,
and for England. Finland’s loss stays about the same, and Korea’s gain from 1999 to 2011 drops significantly (however,

Korea’s gain from 1995 to 2011, shown in Table 5B, stays about the same).

Such very large gains in mathematics for students in U.S. states, particularly those in Massachusetts and North Carolina,
do not conform to the characterization of U.S. education as failing. This more positive image of U.S. education in
several of these states is reinforced by the fact that, as we showed in Tables 3A and 3B, students in several states (Mass-
achusetts, Minnesota, and North Carolina)—once their average TIMSS scores and those of comparison countries are
adjusted to a common FAR sample distribution—perform at least as well in mathematics as students in the Canadian

provinces, Finland, and England (but worse than in Korea).

Why it is difficult to learn much about improving U.S. schools from
international test comparisons

Over the past several years, the controversy around the validity and politics of using international tests to draw con-
clusions for educational policy and practice has intensified. The critiques cover a broad range of issues. Some question
the reliability of the PISA test and the PISA rankings (Stewart 2013). Others cast doubt on the representativeness of a
key PISA sample, Shanghai, continuously held up by the OECD as a symbol of educational excellence (Loveless 2013,
2014; Harvey 2015).1° The discussions about the validity of international tests as measures of students’ knowledge and

the representativeness of PISA samples reveal an important aspect of these tests.

The most cogent of the recent critiques is that international agencies—especially the OECD—are often too quick to
use international test score data to argue that particular education policies are the reason test scores are high in some
countries and low in others. A main policy recommendation coming out of international comparisons is to copy or
adapt the policies of higher-scoring countries (see OECD 2011). For example, because students in some East Asian
countries and cities—such as Korea, Japan, Singapore, and, most recently, Shanghai—achieve such high test scores, the
OECD and others consistently feature these as exemplary education systems. Some reasons given for educational qual-
ity in East Asia are the high level of teacher skills, high teacher pay, and, in some countries, such as Korea, a rather equal
distribution of students from different social class backgrounds across schools.!” Yet these explanations are only backed

by correlational, not causal, evidence.

Furthermore, out of 55 countries that have taken the PISA mathematics test over a number of years, only 18 trend
upward. Of these 18, about half are low-scoring developing countries with levels of educational and economic devel-
opment very different from those of the United States. The OECD has focused heavily on the high-scoring countries
and big gainers, but it has failed to balance the discussion with explanations for why students in countries with “good”
school systems—such as Finland, Australia, New Zealand, Canada, Belgium, Hungary, the Czech Republic, and Swe-
den—did significantly worse on the PISA mathematics test in 2012 than in 2003 (OECD 2013a, Figure 1.2.16).
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U.S. policymakers seem to be a particular target for reccommendations drawn from the PISA data on how to improve
U.S. education, and these recommendations further illustrate the pitfalls of using other countries to draw lessons for
U.S. policy. In the wake of the PISA 2009 score release, Secretary Duncan requested that the OECD prepare a report
on lessons for the United States from international test data. In that report, Lessons from PISA for the United States, the
OECD advised Duncan to follow the lead of educators in Ontario, Shanghai, Hong Kong, Japan, Germany, Finland,
Singapore, and Brazil, in each case drawing “lessons” of how schooling in those countries/provinces/cities brought stu-
dents to high or higher levels of performance (OECD 2011). In 2013, OECD produced a second Lessons from PISA
aimed at U.S. policymakers, this time making more general recommendations drawn from correlational analyses of the
2012 PISA data (OECD 2013d).

As we have shown, there is reason to agree with international testing proponents that the U.S. education system could
be improved to teach students mathematics better, and, less urgently, to make U.S. students into better readers. Detailed
studies about why other countries” education systems do well or badly can certainly provide many points of discussion
for U.S. educators and policymakers about how school systems are organized, about curriculum differences, and about
teacher training, among many other themes. For example, 20 years ago, based on international comparisons of 1995
TIMSS test scores, studies were able to argue convincingly that students in the United States did poorly on the 8th
grade TIMSS mathematics test mainly because only one-quarter of U.S. students were exposed to algebra and an even
lower share were exposed to geometry by the 8th grade (Schmidt et al. 2001). Scholars also argued that the U.S. math
curriculum was a “mile wide and an inch deep” (Schmidt et al. 1997). This was a wise use of international comparisons
to make policy changes in mathematics. Likewise, there may also be useful research in other countries on the impact of
education policies on student outcomes. However, as we shall see, looking to other countries to find solutions for edu-
cation issues involving nationally or even regionally specific and complex student-teacher-administrative interactions is

certainly not the only option that U.S. education policymakers can contemplate.

Why some of the policy recommendations are not feasible

Education systems develop in social and political contexts and are inseparable from those contexts. Families in some cul-
tures are more likely to put great emphasis on academic achievement, particularly on achievement as measured by tests.
They act on this emphasis by investing heavily in their children’s out-of-school academic activities, including “cram
courses,” which focus on test preparation (Ripley 2012; Bray 2006; Wantanabe 2013; Bray and Lykins 2012; Byun
2014).'8 In a world that puts high value on test scores, perhaps such intensive focus on children’s academic achievement
should be applauded. However, whether it is a good choice for middle and high schoolers to spend most of their waking
hours studying how to do math and science problems, and whether it is likely that families in other societies would buy
into this choice for their children, are highly controversial questions and certainly only somewhat related to the quality

of schooling received by students in a particular society.!”

There is some evidence that mathematics instruction in certain Asian countries is better than in the United States.
Comparisons of mathematics instruction in Japanese and U.S. schools (Hiebert et al. 1999) support the “mile wide,
inch deep” critique of U.S. mathematics education made almost 20 years ago (Schmidt et al. 1997). There is also evi-
dence that greater “exposure to formal mathematics” has a positive effect on TIMSS and PISA mathematics perfor-
mance (Schmidt et al. 2001; Schmidt et al. 2015; Carnoy et al. 2015a). However, the relevant questions are whether

there is something specific we can learn from Japanese school practices that we know will increase U.S. student mathe-
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matics performance, and whether greater exposure to formal mathematics is taking place mainly in schools.?’ As noted,
if greater exposure outside of school is the more important reason that students in the PISA sample, in, say, Korea,
Japan, Singapore, Hong Kong, or Singapore do better on the PISA mathematics test than students in the United States,
we would need to change core behavior patterns in most U.S. families. Simply improving mathematics instruction in
school would not help much if spending significantly more time on mathematics outside school is the main reason

15-year-olds in Korea score higher on the PISA test.

Finland has also been touted as having a model education system, mainly because of its highly trained teachers and
the autonomy teachers and principals in the country allegedly have in their classrooms and schools.?! Teacher educa-
tion and classroom teaching in Finland indeed seem very good, but neither the OECD nor the Finns ever offered any
evidence approaching causality to support these claims.?? Furthermore, performance on PISA reading and mathemat-
ics tests by students in the country’s lower FAR groups has deteriorated considerably over the past decade (Table 2C),

though this decline has not been addressed by PISA analyses.

Two recent examples of “successful” reforms featured in OECD reports are those undertaken by Germany and Poland
(OECD 2013b, Volume II, Box I1.3.2; OECD 2013c, Volume IV, Box IV.2.1). Students in those two countries scored
near the OECD average in 2003 and have made large gains since. One study of the Polish reforms argues that Poland’s
1999 reform postponing vocational tracking from the 9th to the 10th grade lifted by one standard deviation the PISA
reading scores of students who would have gone to vocational school in the 9th grade. The study argues that this
explains much of Polish reading test score gains in 2000-2006 (Jakubowski et al. 2010). Yet, thanks to a special follow-
up sample in Poland, that same study is also able to show that in 10th grade, the 9th grade cohort entering the voca-

tional education track “lost” the gains they had made in 9th grade.??

Germany had a PISA-reported increase in its sample of disadvantaged students in the 2000s, making the achievement in
that decade of substantial gains for such students more interesting and impressive. Nevertheless, the gain in average test
scores from 2000 to 2009 apparently came from gains made by children from Slavic-country immigrant families. The
gains of ethnic German students were negligible (Stanat et al. 2010). The reported concentration of German student
performance gains in first- and second-generation immigrants, most from Russia and Eastern Europe, raises questions
about whether school reforms were related to such gains or whether lessons learned in Germany from educating Russ-
ian and Eastern European immigrants are applicable to the U.S. context, where most low-scoring immigrants are from
Mexico and come to the country with considerably less family academic resources. An OECD report on lessons for the
United States from other countries discusses German reforms but concedes that there seems to be no empirical link

between those reforms and German test score gains (OECD 201 1).24

These are just a few cases illustrating how a lack of relevance and causal evidence does not impede the OECD and
others from drawing conclusions from PISA data on what works to increase student test scores. The OECD has made
a regular practice of recommending what countries and even schools should do to increase their students’ learning even

though there is no link to particular country situations and no causal evidence for these claims (OECD 2013a, Chapter

0).

When evaluating such recommendations, U.S. policymakers need first to ask whether they are relevant to the U.S. con-

text—whether the experiences described above, such as those in Asia, Finland, Germany, and Poland, are meaningful
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for U.S. educational conditions. Secondly, U.S. policymakers need to ask whether the analysis underlying the recom-
mended intervention or reform makes a reasonable inferential case that the intervention or reform is linked to improved
education outcomes. It is a challenge to find any OECD recommendations in the two Lessons from PISA for the United
States volumes that meet these criteria. For all these reasons, it is challenging to learn about improving U.S. schools from

comparisons based on international tests.

Should U.S. policymakers look outward or inward?

Because of all these issues of comparability, the PISA and TIMSS results in various U.S. states are particularly interest-
ing. Our analysis in the previous section suggests that the average of even usually lower-scoring advantaged students in
the United States as @ whole may be a poor measure of success or failure of such students in many of the administrative
units that actually administer U.S. education. In a number of states that have participated in international tests, advan-
taged students do at least as well in mathematics—in which students in the United States as a whole do not perform
very well—as advantaged students in high-scoring PISA and TIMSS countries. At the same time, advantaged students
in many other states do worse than their counterparts in large industrial European countries and much worse than stu-

dents in high-achieving countries.

Thus, the question U.S. policymakers and educators should ask is whether they need to turn to the rest of the world to
find out what will make relevant contributions to improving U.S. education—or whether they should look within the

United States’ varied multi-educational state-based systems to find these answers.

The case for looking inward across states

The case for looking inward, across U.S. states, is compelling. When considered carefully, the concept of a “United
States education system” is largely a construct of agencies administering international tests and the U.S. Department of
Education. Education policies are, in the environment of the past 20 years, largely formulated by states and local school
districts, even though federal legislation and programs such as the Civil Rights Act, Title I, Title IX, No Child Left
Behind, Race to the Top, and Common Core are important in holding states and districts to certain requirements and
steering them in certain directions. Ultimately, however, implementation varies, and the result is considerable variation
in the quality of education systems even among states. As would be expected, student performance in mathematics on

international tests varies greatly among U.S. states.

Secondly, successful states” results and experiences are more relevant for drawing policy lessons for state policymakers
because the conditions and context of education are more similar among U.S. states than among the United States and
other countries. School systems are very similar in U.S. states, teacher labor markets are not drastically different, and
the state systems are regulated under the same federal rules. If students with similar family academic resources in some
states make much larger gains than in other states, those larger gains are reasonably likely to be related to specific state

policies that are transferable across states.

If we are to learn lessons for improving 15-year-olds’ mathematics and reading performance, we argue that looking at
the great number of successful education systems within the United States is far more useful and feasible than turning
for lessons to Finland or Germany (which is also not a single education system) or Poland. If test score levels were not

very high in the best-performing U.S. states, one could argue against this approach. But this is not the case. Students in
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Massachusetts with similar family academic resources do at least as well as students in all but a limited group of Asian

countries, and were students in Texas or North Carolina or Vermont to take the PISA test, so probably would they.

Thirdly, as shown, many states have made large gains—particularly in mathematics—since the 1990s. As evidenced
by the TIMSS test, in some of these states, these gains have been larger than in countries such as Finland, held up as
examples of good education policy. In Indiana, for example, the largest gains on the TIMSS mathematics test appear
to be among disadvantaged students, and in others, such as Connecticut, the gains appear to be largest for advantaged
students. In three states—Minnesota, Massachusetts, and North Carolina—Ilarge gains are spread across all family aca-

demic resource groups. Differences in states’ policy changes may reveal important lessons for policymakers.

For all these reasons, it makes greater sense to use student performance across U.S. states to understand why students in
some are able to achieve high mathematics scores on several kinds of tests than to look to other countries for educational

policy direction.

What we can learn from student performance in U.S. states over time

Having made the case that systematically comparing student performance in U.S. states could be highly valuable for
education policymakers, we now turn to an analysis of the differences in student achievement in mathematics and read-
ing across U.S. states over the past 10 and 20 years, using microdata available from the National Assessment of Educa-
tional Progress (NAEP).25 We have established that there is considerable variation in student performance among U.S.
states on both the PISA and TIMSS tests, and that student gains on the TIMSS mathematics test for five states also
vary considerably from the 1990s to 2011. NAEP data allow us to extend this analysis to all U.S. states and to begin to

suggest ways to draw lessons from the results to improve student achievement.

Comparing states’ performance on the NAEP over 1992-2013 using regression analysis
Among its multiple uses (see, for example, Lubienski 2002; Lubienski and Lubienski 2014), the NAED, the United

States’ national assessment test, is the main data source for interstate comparisons. It provides state-level data since 1990
and sufficiently consistent samples of states since 1992. The NAEP is applied to students in specific grades (4th, 8th,
and 12th). We focus on the 8th grade results in mathematics and reading but also estimate results for students in the
4th grade to check on the possibility that changes in 4th grade scores in a state drive changes in 8th grade scores four

years later. These are called “cohort effects.”

Student performance on the NAEP varies considerably across states in each year the NAEP is given. For example, in 8th
grade mathematics in 2013, students in the lowest-performing jurisdictions, the District of Columbia and Alabama,
averaged mathematics scale scores of 265 and 269. At the top of the spectrum, students in New Jersey scored 296, and
students in Massachusetts scored 301. This represents a spread of about one standard deviation in average scores among

individual students taking the test and about 0.8 of a standard deviation among state averages.

Just as in our analysis of TIMSS and PISA results across countries and states, average NAEP scores can also differ among
states for reasons other than the quality of schooling. One of these is demographics. In states with a higher percentage of
students from low-academic-resource families, average scores would tend to be lower. In states with a higher percentage
of minorities such as African Americans or Hispanics—groups that because of a history of discrimination or, in the case

of recent immigrants, because of limited English language ability, traditionally do less well on such tests—average scores
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are likely to be lower. The portion of the lower scores resulting from differences in the composition of students’ char-
acteristics (including gender, race/ethnicity, and age), or differences in the composition of students with different levels
of family resources (including language spoken in the home, mother’s education, and individual poverty, measured by

eligibility for free or reduced lunch), cannot reasonably be attributed to the performance of the education system.

Using the NAEP individual- and school-level microdata, we estimate student performance on the NAEP as a function
of students’ characteristics, students’ family academic resources, and variables identifying each state. The coefficients for
each state show how students in that state score once we account for that part of the variation in test scores associated
with these student and family resource differences among states. We know that part of the variation in observed test
scores among students is related to the family-academic-related skills that students bring to school, and that the level
and distribution of students’ family resources vary across states. Thus, to get a better understanding of how educational
quality differences vary across states, we want to take out student demographic variation, regardless of what the ultimate

source of those differences across states might be. We call this our Model 1 adjustment.

In addition to adjusting student achievement for student sample demographics, as we were able to do with the inter-
national test data, NAEP offers the opportunity to dig further into the sources of state differences. With NAEP, in
addition to controlling for student family characteristics, we can control for some school- and teacher-level factors that
may differ across states and are likely to be correlated with student academic performance. Specifically, we can control
for the concentration in schools of free and reduced-price lunch students and of black or Hispanic students—two types
of school-level “peer effects.” We call this our Model 2 adjustment. If we want to adjust further to get at how well states
are doing given educational resources available in the states, we can also control for the several characteristics of teachers
measured by the NAEP in the schools attended by the sampled students, and for whether the school they attended is

public or private. We call this our Model 3 adjustment.

Furthermore, unlike PISA or TIMSS data, the NAEP data allow us to track changes in test scores over time in a// the
states (after 2003).2° If some states are making larger gains in test scores compared with other states and these gains are
not the result of favorable changes in student demographics, we could posit that somerhing about those states’ school
systems is contributing to greater student performance gains. If we also adjust the test scores for the several available
measures of teacher resources in each state, the coefficients for each state represent a “state effect” on student perfor-
mance net of student family academic resources, peer effects from the way state education systems concentrate students

in schools, and some measurable teacher resources.

Adjusted score rankings for states, 2003-2013

Because all states were required to take all the tests beginning in 2003, estimates for the adjusted scores for each state
in both NAEP reading and mathematics are available for 2003-2013. For this period, we compared the relative posi-
tions of each state and their relative gains during that period, and we proceed as mentioned above: We first estimated
the regressions using the NAEP microdata files, including, stepwise, student characteristics (Model 1), then adding the
social class and race concentration of students in schools (Model 2), then, in a third step, adding type of school (private,
charter, or public), teacher experience, and whether teachers had majored in the tested subject (mathematics or reading)
in undergraduate or graduate studies (Model 3). In order to enter all the states in the regressions as discrete variables, we
needed to omit one state as a reference variable. In our estimates we left out California, a large and relatively low-scoring

state. The “adjusted state fixed effects” in each of these three regressions were estimated from the coefficient of the states
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added as variables in the regressions.27 This process (using Model 3) is followed to estimate the “adjusted state fixed

effects” for students in 4th and 8th grade, in math and reading.?® 2

The results for the average state scores are shown in Tables 6A1 and 6A2 and Tables 6B1 and 6B2 (the tables show
average state scores “corrected” or adjusted for all of the variables included in models 1, 2, and 3 that are relevant to
student performance). Table 6A1 shows the rankings of the states by their adjusted mathematics scores for the years
2003, 2007, 2011, and 2013 for 8th grade mathematics, and Table 6A2 displays the same information for 4th grade
mathematics. Table 6B1 shows similar results for 8th grade reading, and Table 6B2 displays data for 4th grade reading.

Our adjustments to reported state average NAEP test scores reduce the variation in students’ average performance
among states, as would be expected. Table 6A1 shows that in 8th grade mathematics, the state with the lowest average
score in 2013 was Alabama (278 points), and the highest-scoring state was Massachusetts (298 points). The 20-point
difference in adjusted scores was well below the 36-point spread in observed (i.e., unadjusted) scores between D.C.
(265) and Massachusetts (301).3° We obtain similar decreases in the spread of 4th grade math scores. In 2013, there
was a 24-point spread between lowest-scoring D.C. (229) and highest-scoring Minnesota (253) in the average observed
score, compared with a 14-point spread in adjusted scores between lowest-scoring California (235) and highest-scoring

Indiana (249) (the adjusted scores are shown in Table 6A2).

In 8th grade reading in 2013, the spread fell from 29 points in observed scores—Ilower than in math—between D.C.
(248) and Massachusetts (277), compared with a 14-point spread in adjusted scores between lowest-scoring West Vir-
ginia (260) and highest-scoring Massachusetts (274) (the adjusted scores are shown in Table 6B1). In 4th grade reading,
the spread falls from 26 points between lowest-scoring D.C. (206) and highest-scoring Massachusetts (232) to 22 points
in the adjusted scores, between lowest-scoring Hawaii (209) and highest-scoring Florida (231) (the adjusted scores are
shown in Table 6B2). If we consider that the high Florida score may be an anomaly, omitting it yields a spread between
Hawaii and Maryland or Massachusetts of 18 points—even this lower figure is a high percentage of the observed range.
When we adjust only for average family resources of individual students and within schools as a whole, the adjusted

range is the same.

The most evident takeaway from the rankings in each year and from the changes in the adjusted rankings over time
is that some states start out low in 2003 and remain low in 2013 because their students made relatively small gains in
math or reading over the decade. In other states, students made large gains. The gains were not restricted to states that
started out with low scores in 2003; improvements were observed among a wide variety of states, and were not uniquely

determined by initial scores. These trends are explained below in more detail.>!

Mathematics gains in states with low, middle, and high initial (2003) levels

In 8th grade mathematics, students in Alabama, California, Michigan, Utah, and West Virginia scored relatively low
(275 or below) in 2003 and remained low in 2013 (281 or below) because they made relatively small gains (7-9 scale
points). In 4th grade mathematics, students in Alabama, California, Idaho, and Utah also had relatively low scores in
2003 (225-231 scale points) and scored low in 2013 (235-237 scale points). Michigan students were nearer the middle
of the distribution (233 points) in 2003 but only made a 3-point gain in 10 years. However, students in West Virginia,
Kentucky, and Tennessee began low in 2003 (229-231 points) but made a rather large gain to 241 points, climbing to
the middle of the pack in 4th grade math by 2013.
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A number of states where students had relatively low scores on the 8th and 4th grade NAEP mathematics test in 2003
made large adjusted gains by 2013. These include Hawaii, Rhode Island, Nevada, Tennessee, Arkansas, Mississippi, and
the District of Columbia. Although there are several caveats to this generalization when we compare 4th and 8th grade

initial scores, these six states and D.C. can be considered examples of lower-scoring states whose students made large
math gains in 2003-2013.

The boundary between a middle- and high-scoring state is somewhat arbitrary, but we chose 277 to less than 280 as the
mid-range for the 2003 8th grade math test, and 232 to less than 235 for the 2003 4th grade test. Students in states
such as Nebraska, North Dakota, Wyoming, Idaho, Arizona, New York, and Connecticut had mid-level adjusted scores
in 2003 on the 8th grade test, and made small gains in 2003-2013. Students in some of these states, such as Arizona,
made larger gains on the 4th grade math test, but others, such as the 8th and 4th grade students in Connecticut and
New York, hardly made any gains. Michigan 4th graders also were mid-level scorers in 2003 who made little or no gain

in those 10 years.

Students in Louisiana, Maryland, Maine, Massachusetts, New Jersey, and Pennsylvania scored at or extremely close to
the middle level in the 2003 8th grade test and made large gains (greater than 14 points) over 2003—2013. Students in
New Hampshire also made somewhat smaller but substantial gains from a mid-level 2003 starting score. Students in all
these states but Louisiana (238) and Massachusetts (236) began at a middle level in 2003 on the 4th grade math test,

and all but Louisiana and Pennsylvania students made large gains over 2003-2013.

Of those states whose students were already achieving at a relatively high adjusted level in mathematics in 2003, a num-
ber made little or no progress over 2003—2013. These include South Carolina and South Dakota in 8th grade math,

and Louisiana in 4th grade math.

Yet, many more states whose students began at a high level on the 2003 8th grade math test made large gains over
2003-2013. These include Delaware, Kansas, Texas, North Carolina, Indiana, and Vermont. Students in all these states

made large gains on the 4th grade math test.

Reading gains in states with low, middle, and high initial (2003) levels

Tables 6B1 and 6B2 show 8th and 4th grade adjusted reading scores, respectively, by state in 2003, 2007, 2011, and
2013. In 8th grade reading, Alabama and West Virginia students were low scoring in 2003 and made small (or slightly
negative) gains over 2003-2013. In 4th grade reading, Arizona and Utah start out relatively low and stay relatively
low—their 4th grade students made no or very small gains over the decade. Students in Hawaii scored very low in 2003
in both 8th and 4th grade reading and by 2013 made an 11-point gain in 8th grade reading and a 7-point gain in 4th

grade reading. Yet Hawaii remained among the very lowest-scoring states in both grades from 2003 to 2013.

Eighth grade students in D.C., California, Maryland, Nevada, and Utah started relatively low in 2003 and made sub-
stantial gains by 2013 (7-14 scale points). In all but Utah, the 4th graders in these states also made substantial increases.
One caveat is that Maryland 4th graders initially scored at the middle level (216 points in 2003); even so, Maryland

students made substantial increases in average 4th grade reading scores over 2003—-2013.

Students in Arizona and North Dakota had mid-level 8th grade reading scores in 2003 and made small gains over

2003-2013. North Dakota students also made small gains on the 4th grade reading test. However, in a number of other
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states besides North Dakota, students scored at the middle level in 2003 and made very low or even negative gains on
the 4th grade reading test over 2003—-2013. These include Iowa, Nebraska, and New Mexico.

Students in a larger number of states with mid-level scores in 2003 showed substantial increases in their average 8th
grade reading scores by 2013. Idaho, Louisiana, Pennsylvania, and Washington all made 6- to 9-point increases in aver-
age reading scores. However, of these states, only Pennsylvania showed a substantial (8-point) average increase on the

4th grade test.

A number of states—Mississippi, New York, South Dakota, and Virginia—with high initial average 8th grade scores
showed small increases in these average scores over 2003—2013, and all but Virginia showed small or even negative

changes in their average 4th grade scores over this period.

Students in a larger number of states with initially high average adjusted scores on the 2003 8th grade reading test made
substantial increases by 2013. These include Connecticut, Kentucky, Massachusetts, Florida, New Jersey, and Vermont.
But of these, only Massachusetts, Florida, and New Jersey made relatively large increases in their average 4th grade read-

ing scores.

In summary, there are a group of states with relatively small increases in average adjusted NAEP 8th and 4th grade
mathematics scores over 2003-2013, and a group of states with relatively large increases. Similarly, there are a group
of states with relatively small increases in average adjusted 8th and 4th grade reading scores, and a group of states with
relatively large increases. The overlap between states that made small increases in all four tests is considerable, but some
states do better in math than reading, and vice-versa. Texas is one example of a state where students have scored very

high in math and made large gains, yet, while still scoring reasonably high in reading, have made much smaller gains.

State rankings by gain in 8th grade adjusted mathematics score over 1992-2013

Table 7 shows how NAEP 8th grade mathematics test scores by state—adjusted just for student characteristics, students’
family academic resources,>? and schools’ racial and free/reduced lunch composition—increased from 1992 to 2013.33
Thus, the estimated changes in state test scores are based on scores adjusted for student and school demographic differ-
ences among states. In addition, the overall test score gain for each state is adjusted for the changing student and school
demography of the U.S. NAEP sample. Over this period the U.S. NAEP sample has become progressively poorer, and
the share of disadvantaged minority students has grown. Thus, the average adjusted gain in 8th grade math scores across
the total sample is greater than the change in observed scores. We chose 8th grade mathematics for our comparison
of state gains over this longer period because our overall analysis focuses on mathematics achievement on the PISA,
TIMSS, and NAEP tests. However, as noted previously, the gains by states across grades (8th and 4th) and subjects
(mathematics and reading) do vary somewhat (see Tables 6A1, 6A2, 6B1, 6B2).34

The states in Table 7 are ranked by the average annual point gain in 8th grade math scores between the first time the
state participated in NAEP and 2013—in most cases, between 1992 and 2013 (21 years), in some cases between 1996
and 2013 (17 years), and in some cases between 2000 and 2013 (13 years).35 The takeaways on state performance from
this ranking are, not surprisingly, quite similar to the conclusions we drew from Tables 6A1, 6A2, 6B1, and 6B2 for
2003-2013. Students in a group of initially high-scoring, mainly Midwestern/mountain states made very small gains

in the 1990s and 2000s. Another group of initially mid- and lower-scoring states—such as Connecticut, California,
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and Michigan—also made relatively smaller gains (1 point or less per year). At the other end of the spectrum, some
states’ students made very large gains: a group of initially high-scoring states (Texas and Vermont), initially low- to
middle-scoring states (Delaware, Maryland, Massachusetts, Indiana, and Ohio), initially low-scoring states (Louisiana,
North Carolina, and Rhode Island), and one initially very low-scoring state (Hawaii) and the District of Columbia.
The argument that it is easier to make large gains when initial scores are lower is in part supported by these results,
but both initially lower-scoring and higher-scoring states are represented in the low-gain and high-gain groups. Thus,
factors other than the low or high starting point for student math performance should explain why states achieved small

or large math gains.

Explaining variation in adjusted state performance

Despite the decline in variance in reported scores after 2009, and the further reduction in variation we obtained by con-
trolling for socioeconomic differences among the states, the remaining state variation in average adjusted scores in Table
7 may be related to state-level variables influencing schools and student performance. These can include spending per
student, state-level poverty, teacher union strength, and school accountability, among others. If this were the case, using
this information would help us understand further why students in some states score so much higher than students in
other states once we take account of variables that explain a large proportion of the differences in observed state average

test scores.

It is possible, for example, that the average level of child poverty in a state when these 8th graders were young chil-
dren—10 years before they took the 8th grade test—is related to the adjusted test score in a state (even though the test
score is adjusted for individual student poverty and school-level student poverty). It is possible that students in states
with a higher fraction of poor children are less likely to achieve at high levels on the NAEP because of a “low expec-
tations” effect, or a lower cultural capital effect. That is, states with high levels of child poverty may also have lower
average levels of ideas and knowledge that raise educational expectations or support student learning in school. Further,
strong state accountability systems (Carnoy and Loeb 2003) may be related to higher average state test scores because
those states put more emphasis on their students performing well on tests and on constantly improving school perfor-
mance as measured by those tests. Others have argued that stronger teachers’ unions have a negative impact on test
scores (Hoxby 1996) and that higher education spending per pupil is not related to student achievement (Hanushek
1986).

We tested whether these variables are related to the residual state 8th grade mathematics test scores shown in Table 7
(as noted previously, these are the state scores adjusted for student and school demographics). We regress the “stacked”
test scores on lagged state child poverty, the proportion of the state’s population 25 or older with bachelor’s degrees,
state accountability strength (as calculated in Carnoy and Loeb 2003; Lee and Wong 2004; and Hanushek and Ray-
mond 2005), a measure of union strength from the Current Population Survey,® and spending per pupil taken from
the Digest of Educational Statistics (INCES, various years). We divided the analysis into two periods, 1992-2003 (before
the No Child Left Behind Act took effect) and 2003-2013 (after the act took effect). We stack the estimated adjusted
state scores over four years of observations (1992, 1996, 2000, 2003) or six years (2003, 2005, 2007, 2009, 2011, 2013)

to estimate the influence of the variables just described on state-level test scores over the four or six observed years.?”

We find that two variables are significantly related to these adjusted state scores: the rate of child poverty in the state

10 years earlier than the 8th grade test date, and the strength of accountability in the state approximately at the time of
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the test date. The same two variables are significantly related to average adjusted 8th grade math scores in 1992-2003
and in 2003-2013. Lagged child poverty has a negative relation to state adjusted average test scores, and the coeffi-
cient is considerably larger in 1992-2003 than in 2003-2013, -0.39 compared with -0.22. This means that for each 5
percentage-point increase in state-level child poverty (one standard deviation in 1992-2003), test scores decrease in the
first period by 2 points (0.25 standard deviations). In the second period, for each increase in state-level child poverty of
6 percentage points (one standard deviation in 2003-2013), average adjusted state test scores decrease by 1.2 points, or

about 0.2 standard deviations.

The significant negative relationship between state child poverty and average state test scores (scores that have already
been adjusted for individual student race and poverty status, as well as for the degree of concentration of black, His-
panic, and poor students in schools) suggests that there are poverty effects at the state level over and above individual
race and social class effects and peer effects at the school level. This implies that students in states with more poverty are
likely to have lower achievement whether they are poor or well off, white, black, or Hispanic. This is a very important
finding, as it shows that the effect of poverty on education performance is a three-level effect: In addition to the well-
documented impact of individual and school-level poverty, state-level poverty puts students at all socioeconomic levels

at additional educational disadvantage.

Our other finding is that states that have implemented stronger accountability measures are also likely to have achieved
higher adjusted 8th grade math test scores. An increase of 1.4 levels of accountability (one standard deviation) on a scale
of 0 to 5 is associated with about one-quarter of a standard deviation increase in average adjusted state test score over
2003-2013. In the earlier period, 1992-2003, the relationship is weaker, with a standard deviation in accountability

score (1.28 levels) associated with a 0.15 standard deviation increase in average adjusted test score.

We find no relationship in either period between the adjusted average 8th grade math test score in each state and a
state’s average expenditures per student in primary and secondary schooling. Rather, it may be that the underlying social
conditions or policies associated with higher levels of child poverty are also associated with lower levels of education
quality—lower expectations, lower education standards, etc. This holds even when we adjust spending per student for
regional price parity, which measures the relative cost of living in each state. A lack of association was also found when
examining the relationship between average student performance and the degree of teacher union presence in a state.
This finding suggests that the degree of teacher union presence in states provides no additional explanation of student
achievement variance across states. Finally, no correlation was found between the proportion of college graduates in a

state’s adult population and adjusted student performance.

Matchups of states with recently different 8th grade student mathematics score
trajectories

We now match and graph the average adjusted and reported 8th grade NAEP mathematics test score trajectories over
1992-2013 for four pairs and one trio of neighboring and/or demographically similar states. It is important to note that
these are just examples of state matchups. They were chosen because of geography, demographic similarity, and because
they show how neighboring states can differ greatly in their student test score gains over the past 20 years. The four
pairs of states are Massachusetts and Connecticut, New York and New Jersey, California and Texas, and Minnesota and

Iowa. The trio of neighboring states is Kentucky, Tennessee, and North Carolina.
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As shown in Figure D, Massachusetts’s average 8th grade adjusted mathematics score increased much more than Con-
necticut’s after 2003. In 2003, students in the two states had very similar adjusted and observed scores, but in 2013,
adjusted scores were about 0.5 standard deviations higher in Massachusetts than in Connecticut. Similarly, as shown in
Figure E, New Jersey students’ adjusted average score increased more than New York students’ after 2003, although the

opposite was true before 2003.

Figure F depicts how Texas’s average adjusted scores increased slightly more than California’s over 1992-2003, and how
the gap increased much more rapidly after 2003, despite a recent closing of the gap in 2011-2013. In addition, Texas’s

adjusted scores were much higher than California’s throughout this period.

As shown in Figure G, students in the neighboring states of Kentucky, Tennessee, and North Carolina had very similar
adjusted 8th grade math scores in 1992. However, North Carolina saw a sharp increase over 1992-2003, so that in
2003, students in North Carolina were scoring 12 to 15 points higher than their counterparts in the other two states. As
North Carolina’s gains slowed considerably over 2003—-2013, Kentucky and Tennessee somewhat closed the gap—first
Kentucky, followed by Tennessee over 2011-2013. Thus, after 21 years of change, North Carolina’s scores are substan-

tially higher than Kentucky’s and Tennessee’s.

Figure H shows how in 2000-2003 and again in 2007-2011, Minnesota students made much larger adjusted gains in
8th grade math than did Iowa students. Consequently, by 2013 Minnesota students had opened up a large difference in

scores compared with their lowa counterparts.

Why these different patterns in these matched states? One explanation is that some states undertake successful, system-
wide reforms that eventually have larger positive effects on 8th grade students’ mathematics scores than in states where
reforms are less successful. It is telling that although 8th grade math test scores have risen in all states, they have increased
much more in some than in others. Massachusetts apparently was able to enact a combination of changes in its schools,
system-wide, in the late 1990s that Connecticut did not. What the state did differently from Connecticut probably
influenced its students’ mathematics performance.®® Identifying this difference would be far more productive for policy-
makers in lower-scoring states than to know what another country did to achieve high test scores sometime in the past.
Tanden and Reville (2013) argue that high-scoring Massachusetts managed to make these substantial gains through an
improvement effort that began “more than 20 years ago when state legislators passed a major reform law that put rig-
orous academic goals and well-designed assessments front and center. Importantly, the state also doubled its investment

in K-12 education over a seven-year period to help schools and students reach those high standards.”

Minnesota apparently made significant changes to its mathematics curriculum in the late 1990s that Iowa did not.
This may have been responsible for the greater student performance gains in Minnesota.> Similarly, Texas seems to
have taken steps in the 1980s and 1990s to raise mathematics scores significantly above California’s. Some critics have
claimed that Texas excludes a higher fraction of its potential NAEP test takers from the NAEP test than does Califor-
nia. There may be some truth to that, but it does not explain the large difference in math scores between Texas’s and

California’s 8th graders, and particularly the greater increase in test scores in Texas since 2003.

It is worth noting that students in California made somewhat greater gains in the 8th grade and 4th grade reading test
over 2003-2013 than students in Texas. Also, students in Connecticut made greater gains in 8th grade reading scores

than students in Massachusetts, although students in Massachusetts made larger gains on the 4th grade reading test.
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Similarly, students in Iowa made about the same gains on the 8th grade reading test as students in Minnesota, but
students in Minnesota made larger gains in 4th grade reading. Kentucky and Tennessee students also made generally
somewhat larger gains in both 8th and 4th grade reading test scores over 2003—-2013 than students in North Carolina
(Tables 6B1 and 6B2), although by 2003 students in North Carolina were not making larger gains in 8th grade mathe-

matics than students in either Kentucky or Tennessee.

Thus, at least in the comparisons between Massachusetts and Connecticut and between Texas and California, whatever
the policies were that contributed to the greater gains in mathematics in Texas and Massachusetts did not particularly
carry over to improving reading gains, although, adjusted for demographic differences, students in Texas score higher in
reading than students in California, and students in Massachusetts score higher in reading than students in Connecti-
cut. There are many reasons why it may have been easier to implement policies that influenced student mathematics
performance more than reading performance. Most relevant for this study, however, is the fact that some states were
able to have a large impact on how students performed in mathematics—precisely the subject in which U.S. students

allegedly perform most poorly on international tests.

Conclusion

For at least two decades, evidence-based policy has been a goal of American education policymakers, who seek data
about student knowledge and skills in an effort to use this information to improve schools. One category of such evi-
dence, international test results, has seemingly permitted comparisons of student performance in the United States with
that in other countries. Such comparisons have frequently been interpreted to show that American students perform
poorly compared with students internationally. From this, reformers conclude that U.S. public education is failing and

that its failure imperils America’s economic competitiveness.

We have demonstrated that such comparisons are too simplistic and why they need to be used and interpreted with
great care. This aligns with the findings of Carnoy and Rothstein (2013). A closer look at the data reveals that disad-
vantaged FAR students in the United States continue to make very large mathematics and reading gains compared with
disadvantaged FAR students in most other countries (Germany and Poland are the exceptions), and that the opposite
is true for U.S. advantaged FAR students (Table 2C). Although not quite as extreme, the gains on the TIMSS over
1999-2011 for the United States as a whole follow the same pattern—much greater gains for low FAR groups than for
high FAR groups.

We have also shown that international test score interpretations based on U.S. average scores are too simplistic for
another reason: The U.S. education system is actually 51 different education systems, as each of the states plus the Dis-
trict of Columbia constitutes its own system. (In fact, there are many more systems when we consider the thousands of
school districts, many of them urban districts the size of systems in small countries, that operate quite independently
even of their state education administrations.) We show that students in the states vary widely in their performance on
the PISA and TIMSS and in their performance gains on the TIMSS. In some states, such as Massachusetts, Minnesota,
and North Carolina, students have made large gains in mathematics performance in the 2000s, and these gains have
been large for both low and high FAR groups. The gains have also been higher than in Finland, England, and Korea
(Tables 5A and 5B).
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The wide variation in student test performance in U.S. states (as well as among FAR groups and between subjects
described earlier) suggests that U.S. policymakers should reconsider looking to East Asia and some of the European
countries for lessons on improving education in lower-performing states. U.S. states that have made large gains and have
achieved high performance among all FAR groups are much more likely to provide relevant policy lessons and more
pertinent guidance for improving education in states that have made less progress. The contexts for education systems
differ among states, but these differences are much smaller than those among lower-performing states on the one hand
and, on the other hand, countries with different social, cultural, and educational histories. For example, it makes much
more sense for Alabama to look to North Carolina for lessons than to Finland, Poland, or Korea. These reasons, in
addition to the others explained in this paper, all illustrate why it is difficult to learn about improving U.S. schools from

international test comparisons.

In an attempt to explore what we can learn from student performance in U.S. states over time, we developed a detailed
within-country/across-states analysis of NAEP results in mathematics and reading over recent decades. The results of
that analysis showed a great variation in how students in various states have progressed over the past decades, with a

number of states having made substantial gains in mathematics and reading in the past decade.

In our analysis of how students in various states have progressed over 1992-2013 (Table 7), we showed that students in
all states made considerable gains in adjusted 8th grade mathematics test scores, but that the average annual increase in

the top-gaining 10 states was 1.6 points, double the annual gain of students in the bottom-gaining 10 states.

For the period 2003-2013, large or small gains were not associated with having either low or high starting levels of
student performance. Large gains in mathematics were made, for example, in states starting from a low level of student
performance in 2003, such as Hawaii, Rhode Island, Louisiana, and the District of Columbia. Large gains were also
made in Texas, North Carolina, Massachusetts, and New Jersey, which started from middle and high levels in 2003.
Small gains were made in Alabama and Utah, which started out with low scores, and in Connecticut, Iowa, Michigan,

New York, and South Dakota, which started out with middle or high scores.

Also, we learned that states that made large reading gains were not necessarily the same states that made large mathe-
matics gains, and that in some states, mathematics and reading gains were made in one grade, but not in the other. West
Virginia 8th graders made small gains in mathematics from a low start, but 4th graders made large gains. California 4th
graders made very low gains in mathematics from a low start, but 8th graders made moderate gains. A few high-scoring
states such as Massachusetts, Vermont, and New Jersey made large gains in both subjects, and initially low-scoring states

such as Hawaii and D.C. made large gains in reading as well as mathematics.

When we explored possible explanations for the variation that remains in average 8th grade mathematics state test scores
after adjustments were made, we found that the strength of state school accountability measures is significantly related
to adjusted state test scores over both 1992-2003 and 2003-2013. Students in states with stronger accountability sys-
tems do better in the NAEP math test, even though that test is not directly linked to the tests that are used to evaluate
students within states. Additionally, we tested whether this remaining variation is related to spending per student, and
found it is not. We also found that lagged state child poverty rates are significantly related to test scores; students in

states with higher child poverty levels perform worse in 8th grade mathematics even when we control for individual
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student poverty and average school poverty. In other words, students in states with more poverty are likely to have lower

achievement whether they are poor or well off, white, black, or Hispanic.

As a suggestive strategy for further (qualitative) policy research, we paired off neighboring and/or demographically sim-
ilar states with different patterns of gains in average student performance in 8th grade math. We showed that students
in Massachusetts made much larger gains after 2003 than students in neighboring Connecticut; that students in New
Jersey made larger gains than students in New York after 2003; that students in Texas already started out scoring higher
than students in California in 8th grade math in 1992, but still made larger gains over 1992-2013, especially after
2003; that students in North Carolina made much larger gains over 1992-2003 than students in neighboring Kentucky
and Tennessee, but that students first in Kentucky and then in Tennessee caught up somewhat after 2003; and that
students in Minnesota made larger gains than students in Iowa almost throughout the entire 20-year period. We argued
that each of these comparison groups could provide important insights into the kinds of policies that enabled students
in some states to make much larger adjusted gains in math scores than students in neighboring and/or demographically

similar states.

In short, instead of looking to foreign countries, U.S. education policymakers should look to U.S. states for the most
relevant insights into how to improve student performance. In particular, states with high student performance and
substantial performance gains serve as an excellent starting point for this process. We urge researchers and policymakers
to make full use of the NAEP results, in combination with suitable qualitative work, to identify the key policies within

states that produce such large differences in student achievement trajectories.
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Tables and figures

Average national PISA scores, reading and math, United States and eight comparison countries,
2012
Reading Math
Canada 523 518
Finland 524 519
Top-scoring countries
Korea 536 554
Average* 528 530
France 505 495
Germany 508 514
Similar post-industrial countries
UK. 499 494
Average* 504 501
Poland 518 518
High-scoring newcomer countries Ireland 523 501
Average* 521 509
U.S. average 498 481
Massachusetts 527 514
United States, overall and selected states
Connecticut 521 506
Florida 492 467
Top-scoring average -30 -49
U.S. versus: Similar post-industrial average -7 -19
High-scoring newcomer average -23 -28
* Unweighted average of these countries
Source: EPI analysis of OECD PISA International Database
ECONOMIC POLICY INSTITUTE
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TABLE 2A

PISA reading scores, U.S., selected states, and comparison countries, 2012
Family academic resource (FAR) group
Group 1 (Lowest) Group 2 Group 3 Group 4 Group 5 Group 6 Average with own FAR weights Average with U.S. FAR weights
United States
FAR distribution 22.2% 18.0% 30.0% 14.4% 11.0% 4.3%
U.S. overall
Average score 448 477 508 536 554 530 498* 499*%
Florid FAR distribution 25.2% 23.1% 27.9% 12.7% 7.5% 3.6%
orida
Average score 452 482 507 529 539 535 492 498
FAR distribution 14.1% 15.0% 28.5% 18.3% 16.4% 7.8%
Connecticut
Average score 448 472 522 541 584 588 521 509
FAR distribution 15.9% 16.1% 30.0% 16.4% 15.0% 6.7%
Massachusetts
Average score 460 485 529 558 588 576 527 519
Similar post-industrial countries
FAR distribution 17.7% 18% 27.5% 17.2% 12.8% 6.8%
France
Average score 428 470 511 546 577 581 505 501
FAR distribution 9.6% 13.3% 28.3% 20.1% 18% 10.7%
Germany
Average score 430 469 506 530 565 560 508 495
UK FAR distribution 14.5% 16.5% 29% 17.8% 14.7% 7.3%
o Average score 425 465 498 531 561 561 499 490
Top-scoring countries
FAR distribution 10.4% 14.8% 31.4% 20.1% 15.3% 8.1%
Canada
Average score 462 495 520 546 565 567 523 513
land FAR distribution 8.7% 13.9% 34.9% 21.4% 15.8% 5.4%
Finlan:
Average score 462 486 518 543 574 573 524 512
p FAR distribution 4.6% 8.3% 26.9% 23.3% 25.5% 11.4%
orea
Average score 464 491 522 537 557 582 536 512
High-scoring newcomer countries
P FAR distribution 11.2% 20.0% 33.7% 17.3% 10.9% 6.9%
Polan
Average score 459 490 519 537 568 569 518 511
Ireland FAR distribution 13.6% 16.0% 29.1% 19.5% 14.8% 7.0%
relan
Average score 450 487 517 555 576 581 523 512
*Slight discrepancy is an artifact of rounding.
Source: EPI analysis of OECD PISA International Database
ECONOMIC POLICY INSTITUTE
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TABLE 2B

PISA mathematics scores, U.S., selected states, and comparison countries, 2012
Family academic resource (FAR) group
Group 1 (Lowest) Group 2 Group 3 Group 4 Group 5 Group 6 Average with own FAR weights Average with U.S. FAR weights
United States
FAR distribution 22.2% 18.0% 30.0% 14.4% 11.0% 4.3%
U.S. overall
Average score 432 459 491 513 542 525 481% 482*
Florid FAR distribution 25.2% 23.1% 27.9% 12.7% 7.5% 3.6%
orida
Average score 427 450 479 506 532 511 467 473
FAR distribution 14.1% 15.0% 28.5% 18.3% 16.4% 7.8%
Connecticut
Average score 434 453 505 525 569 580 506 493
FAR distribution 15.9% 16.1% 30.0% 16.4% 15.0% 6.7%
Massachusetts
Average score 442 468 515 544 576 580 514 504
Similar post-industrial countries
FAR distribution 17.7% 18% 27.5% 17.2% 12.8% 6.8%
France
Average score 423 460 498 533 568 563 495 490
FAR distribution 9.6% 13.3% 28.3% 20.1% 18% 10.7%
Germany
Average score 430 471 509 536 566 573 514 498
UK FAR distribution 14.5% 16.5% 29% 17.8% 14.7% 7.3%
o Average score 428 462 488 519 556 558 494 485
Top-scoring countries
FAR distribution 10.4% 14.8% 31.4% 20.1% 15.3% 8.1%
Canada
Average score 463 489 516 537 557 558 518 509
land FAR distribution 8.7% 13.9% 34.9% 21.4% 15.8% 5.4%
Finlan:
Average score 463 485 513 535 561 576 519 508
p FAR distribution 4.6% 8.3% 26.9% 23.3% 25.5% 11.4%
orea
Average score 474 493 534 554 582 614 554 525
High-scoring newcomer countries
P FAR distribution 11.2% 20.0% 33.7% 17.3% 10.9% 6.9%
Polan
Average score 462 483 514 542 574 577 518 510
Ireland FAR distribution 13.6% 16.0% 29.1% 19.5% 14.8% 7.0%
relan
Average score 434 469 498 529 547 558 501 491
*Slight discrepancy is an artifact of rounding.
Source: EPI analysis of OECD PISA International Database
ECONOMIC POLICY INSTITUTE

EPI BRIEFING PAPER #410 OCTOBER 30, 2015 PAGE 31



TABLE 2C

PISA reading and mathematics score gap changes, United States versus comparison countries,

2000-2012
Reading

Gap changes, U.S. versus:
Family academic resource group France Germany UK. Canada Finland Korea Poland Ireland
Group 1 (lowest) +31 -40 +44 +34 +65 +29 -8 +49
Group 2 +16 -44 +27 +18 +50 +21 -23 +21
Group 3 +1 -32 +19 +11 +25 +5 -45 +0
Group 4 -12 -20 +16 +4 +23 +4 -30 -7
Group 5 -26 -31 +2 -8 -2 -14 -52 -16
Group 6 (highest) -64 -42 -15 -35 -23 -57 -81 -45

Mathematics

Gap changes, U.S. versus:
Family academic resource group France Germany UK. Canada Finland Korea Poland Ireland
Group 1 (lowest) +51 -34 +46 +40 +60 +15 -29 +41
Group 2 +37 -41 +34 +26 +46 +21 -28 +13
Group 3 +20 -37 +32 +8 +16 +6 -48 -3
Group 4 +7 -34 +24 +5 +11 +5 -56 -14
Group 5 -11 -30 +6 -7 -3 -7 -68 -9
Group 6 (highest) -48 -53 -8 -32 -40 -55 -93 -49

age score for the same FAR group.

Source: EPI analysis of OECD PISA International Database

ECONOMIC POLICY INSTITUTE
|

Note: Numbers in this table take the 2012 U.S. average score for a FAR group, less the 2012 comparison country’s average score for the
same FAR group, and subtract from this result the 2000 U.S. average score for that FAR group, less the 2000 comparison country’s aver-
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TABLE 3A

TIMSS mathematics score averages, United States and comparison countries/provinces, 2011
Family academic resource (FAR) group
Group 1 Group Group Group Group 5/6 (higher/ Average with
(lowest) 2 3 4 highest) Average U.S. FAR weights
FAR 15.9% 226% 282% 17.5% 15.8%
U.s. distribution
Average score 465 485 516 542 548 509* 510*
Canadian provinces
FAR 7.8% 179% 333% 20.9% 20.0%
Ontario distribution
Average score 471 482 509 526 538 512 504
FAR 7.9% 172%  31.8% 21.6% 21.6%
Albertq distribution
Average score 474 484 505 516 525 505 500
FAR 14.8% 253% 332% 15.1% 11.6%
Quebec distribution
Average score 502 514 539 552 563 532 534
Comparison countries
FAR 7.2% 171% 347% 21.8% 19.3%
Finland distribution
Average score 465 493 514 530 535 514 507
FAR 8.6% 10.3% 253% 23.7% 32.1%
Korea distribution
Average score 546 556 594 627 653 613 593
FAR 16.4% 223% 281% 17.0% 16.2%
England distribution
Average score 442 481 518 540 556 507 507
*Slight discrepancy is an artifact of rounding.
Source: EPI analysis of TIMSS International Database
ECONOMIC POLICY INSTITUTE
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TABLE 3B

TIMSS mathematics score averages, U.S. overall and participating states, 2011
Family academic resource (FAR) group
Group 1 Group Group Group Group 5/6 (higher/ Average with
(lowest) 2 3 4 highest) Average U.S. FAR weights

FAR 15.9% 226% 282% 17.5% 15.8%

Us distribution

- Average 465 485 516 542 548 509* 510*

score
FAR 10.8% 15.7% 275% 21.9% 24.0%
distribution

Massachusetts
Average 503 522 563 575 598 561 552
score
FAR 10.1% 16.1% 30.1% 20.5% 23.3%

. distribution

Minnesota
Average 494 506 543 568 574 545 536
score
FAR 11.7% 183% 27.0% 20.2% 22.8%
distribution

Connecticut
Average 446 475 521 550 565 518 511
score
FAR 14.1% 21.5% 321% 16.6% 15.7%
distribution

Indiana
Average 479 500 526 544 558 522 521
score
FAR 25.1% 26.1% 255% 12.8% 10.4%
distribution

Alabama
Average 434 448 481 510 502 466 474
score
FAR 15.0% 179% 282% 17.4% 21.5%
distribution

Colorado
Average 464 487 521 544 557 518 514
score
FAR 15.6% 219% 29.1% 16.9% 16.5%

North distribution

Carolina Average 484 518 539 560 585 537 537
score
FAR 18.0% 28.0% 29.0% 14.0% 11.0%
distribution

California
Average 452 469 507 532 535 493 499
score
FAR 19.0% 246% 29.6% 15.0% 11.8%
distribution

Florida
Average 484 498 518 544 553 513 518
score

* Slight discrepancy is an artifact of rounding.

Source: EPI analysis of TIMSS International Database

ECONOMIC POLICY INSTITUTE

EPI BRIEFING PAPER #410 OCTOBER 30, 2015 PAGE 34



TABLE 4

8th grade TIMSS math trends, select U.S. states, 1995-2011

State 1995 1999 2007 2011 Average annual change
Connecticut — 512 — 518 +0.1%
Massachusetts — 513 547 561 +0.7%
Minnesota 518 — 532 545 +0.3%

North Carolina — 495 — 537 +0.7%

Indiana — 515 — 522 +0.1%

Missouri 505 490 — — -0.8%

Oregon 525 514 — — -0.5%

Source: Harmon et al. (1997); Mullis et al. (1998); Mullis et al. (2001a); Mullis et al. (2012); NCES NAEP Data Explorer

ECONOMIC POLICY INSTITUTE
|
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TABLE 5A

Changes in 8th grade TIMSS mathematics scores, U.S. and selected states and countries,
1999-2011
Family academic resource (FAR) group
Group 1 Group Group Group  Group 5/6 (higher/ Average with 2011 U.S. FAR
(lowest) 2 3 4 highest) Average weights
United States
1999 439 461 495 523 537 502 490
UL, 2011 465 485 516 542 548 509* 510*
Difference 26 24 21 20 10 8 21
1999 436 461 507 519 544 512 493
Connecticut 2011 446 475 521 550 565 518 511
Difference 10 14 14 31 21 6 17
1999 445 476 508 518 543 513 498
Massachusetts 2011 503 522 563 575 598 561 552
Difference 58 45 55 57 55 48 54
1999 438 483 504 521 531 515 496
Indiana 2011 479 500 526 544 558 522 521
Difference 42 17 21 23 27 7 25
1999 439 463 486 517 525 495 485
’é’gr’;'l'ma 2011 484 518 539 560 585 537 537
Difference 46 55 54 43 60 42 52
Comparison countries
1999 483 492 521 527 538 520 512
Finland 2011 465 493 514 530 535 514 507
Difference -18 1 -7 2 -2 -6 -5
1999 527 550 581 605 625 587 577
Korea 2011 546 556 594 627 653 613 593
Difference 19 6 13 22 29 26 16
1999 438 456 488 505 537 496 484
England 2011 442 481 518 540 556 507 507
Difference 5 25 30 35 19 10 24
* Slight discrepancy is an artifact of rounding.
Source: EPI analysis of TIMSS International Database
ECONOMIC POLICY INSTITUTE
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TABLE 5B

Changes in 8th grade TIMSS mathematics scores, U.S., Minnesota, Korea, and England,
1995-2011

Family academic resource (FAR) group

Group 1 Group Group Group Group 5/6 (higher/ Average with
(lowest) 2 3 4 highest) Average 2011 U.S. FAR weights
1995 412 435 474 499 513 492 466
U.s. 2011 465 485 516 542 548 509* 510%
Difference 53 50 42 43 35 17 45
1995 444 464 499 515 534 518 491
Minnesota 2011 494 506 543 568 574 545 536
Difference 49 42 44 53 39 27 45
1995 505 523 562 592 609 581 557
Korea 2011 546 556 594 627 653 613 593
Difference 41 33 32 35 45 32 36
1995 398 435 474 498 521 498 465
England 2011 442 481 518 540 556 507 507
Difference 44 46 45 42 35 9 43

* Slight discrepancy is an artifact of rounding.

Source: EPI analysis of TIMSS International Database

ECONOMIC POLICY INSTITUTE
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TABLE 6A1

8th grade mathematics adjusted NAEP scores, by state, 2003, 2007, 2011, 2013
2003 2007 2011 2013
Hawaii 260.5 Hawaii 261.9 West Virginia 2739 Alabama 277.7
Nevada 269.1 Alabama 2714 Alabama 2743 West Virginia 279.5
Alabama 271.0 D.C. 271.8 Hawaii 274.4 Michigan 280.2
West Virginia 272.0 Rhode Island 2723 California 275.4 Utah 280.8
Rhode Island 2724 Nevada 272.8 Utah 276.2 Connecticut 281.0
California 272.6 West Virginia 273.2 Michigan 276.7 California 281.2
D.C. 2729 Michigan 2747 Tennessee 276.8 Hawaii 281.4
Arkansas 273.0 Utah 2753 Nebraska 278.5 New York 283.2
Mississippi 273.1 Connecticut 275.6 Connecticut 279.1 lowa 283.7
Tennessee 273.8 New Mexico 277.0 New York 279.3 Wyoming 283.9
Michigan 274.5 Tennessee 277.0 Nevada 279.6 Rhode Island 284.3
Utah 274.7 California 277.0 Rhode Island 280.4 Oklahoma 284.9
Kentucky 276.1 Oklahoma 2773 Wyoming 280.6 Idaho 285.2
Oklahoma 276.1 Arizona 278.6 Missouri 281.0 Nebraska 285.3
New Mexico 276.3 New 278.8 D.C. 2814 New Mexico 285.3
Hampshire
Louisiana 276.4 Mississippi 279.0 Mississippi 281.5 Tennessee 285.3
Pennsylvania 276.7 Arkansas 279.2 lowa 281.7 Kentucky 285.5
New 276.8 Nebraska 279.5 Arizona 282.1 Nevada 285.5
Hampshire
Maine 277.2 Illinois 280.0 Oklahoma 2824 South Dakota 286.3
Idaho 277.5 Wisconsin 280.4 New Mexico 282.5 North Dakota 286.4
Nebraska 277.5 Georgia 280.5 Oregon 282.7 Arizona 286.5
Maryland 277.5 Kentucky 280.6 Kentucky 283.1 Mississippi 286.8
Wyoming 277.9 Wyoming 280.9 New 2834 Oregon 2874
Hampshire
North Dakota 277.9 New York 281.0 Florida 283.5 Missouri 288.1
Colorado 277.9 lowa 281.7 Idaho 284.0 Arkansas 288.3
Arizona 278.2 Colorado 281.8 Indiana 284.4 lllinois 288.5
Massachusetts 278.7 Missouri 281.9 Louisiana 284.5 Montana 288.5
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TABLE 6A1 (CONTINUED)

2003 2007 2011 2013
New Jersey 278.8 Ohio 282.3 Illinois 284.6 New 289.1
Hampshire
Illinois 278.8 Maine 2824 South Dakota 284.7 Virginia 289.2
Ohio 278.9 Florida 282.9 Georgia 284.8 Colorado 289.2
Florida 278.9 North Dakota 283.0 North Dakota 285.1 Wisconsin 289.3
New York 279.6 New Jersey 283.0 Maryland 285.3 Delaware 289.7
Missouri 279.6 South Dakota 283.2 Wisconsin 285.4 Georgia 289.7
Washington 279.7 Oregon 283.3 Pennsylvania 285.7 South 290.2
Carolina
Oregon 279.7 Idaho 283.3 Arkansas 285.8 Florida 290.3
Wisconsin 279.7 Washington 283.4 Washington 285.8 D.C. 290.4
Connecticut 279.8 Indiana 283.6 Virginia 285.9 Pennsylvania 290.8
Indiana 279.8 Maryland 284.0 Maine 286.3 Louisiana 290.8
lowa 279.9 Louisiana 284.0 Colorado 286.3 Minnesota 291.0
Vermont 280.0 Pennsylvania 284.0 South 286.6 Washington 291.2
Carolina
Delaware 280.0 Minnesota 284.3 Ohio 287.2 Maine 291.2
Virginia 280.1 Montana 284.7 Kansas 287.5 Maryland 291.3
South Dakota 280.3 Vermont 285.0 New Jersey 287.8 Kansas 292.0
Georgia 280.3 Virginia 285.2 Delaware 288.3 Indiana 292.0
Montana 280.4 Kansas 286.7 Minnesota 289.0 New Jersey 2924
Kansas 281.3 Delaware 286.8 Montana 289.5 Ohio 293.1
Texas 282.8 South 288.3 Vermont 290.1 Vermont 295.6
Carolina
Minnesota 284.5 North 288.8 North 291.6 North 296.1
Carolina Carolina Carolina
South 284.9 Massachusetts 289.6 Massachusetts 292.6 Texas 297.0
Carolina
North 286.8 Texas 290.6 Texas 296.5 Massachusetts 298.0
Carolina
Note: Scores are adjusted for student characteristics, student family background, school socioeconomic status and race composition,
and teacher characteristics.
Source: EPI analysis of NCES NAEP microdata
ECONOMIC POLICY INSTITUTE
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TABLE 6A2

2003
Hawaii
Delaware
Nevada
Utah
Alabama
Kentucky
Tennessee
Colorado
Arizona
Rhode Island
West Virginia
California
Idaho
North Dakota
Maryland
Montana
New Jersey
Wisconsin
Oklahoma
Maine
Nebraska
South Dakota
Illinois
New Mexico

Arkansas

Michigan
lowa

New
Hampshire

Mississippi

218.7
224.8
2258
228.5
229.0
229.1
229.6
229.7
230.1
230.2
230.7
231.0
2314
231.7
231.7
231.8
232.0
232.0
232.1
2323
2324
2325
232.5
232.6

2329

233.2
233.2

233.2

2333

2007

Hawaii
Delaware
Nevada
Rhode Island
Arizona
California
Tennessee
Alabama
Utah
Michigan
Oregon
Connecticut
New Mexico
Nebraska
Kentucky
West Virginia
Colorado
Illinois
Idaho
Oklahoma
South Dakota
Mississippi
Maryland
lowa

New
Hampshire

Maine
Washington

Missouri

Wyoming

2254
230.9
2314
2323
232.7
2339
2339
234.1
234.1
234.2
235.0
2354
235.6
236.6
236.7
237.0
2375
237.5
237.6
237.9
238.1
2383
2384
2384

238.6

238.9
239.1

239.2

239.3

2011
Alabama
Michigan

West Virginia
Delaware
Tennessee
Hawaii
Arizona
New York
Oregon
California
Connecticut
Idaho
Utah
Nebraska
Rhode Island
South Dakota
Mississippi
Illinois
lowa
New Mexico
Wyoming
North Dakota
Oklahoma
Nevada

Louisiana

Montana
Kentucky

Maine

Missouri

233.1
2335
2343
2354
2354
2355
2359
236.2
236.2
236.3
236.4
236.7
236.8
237.0
237.2
238.0
238.2
238.2
238.6
238.8
238.8
239.3
2394
239.6

240.0

240.0
240.7

240.7

240.8

4th grade mathematics adjusted NAEP scores, by state, 2003, 2007, 2011, 2013

2013
California
Alabama

Connecticut
Michigan
Utah
South Dakota
Hawaii
Idaho
New York
lllinois
North Dakota
New Mexico
Rhode Island
Nevada
lowa
Missouri
Arizona
Nebraska
Montana
Oregon
Pennsylvania
Wisconsin
Mississippi
West Virginia

Louisiana

Tennessee
Wyoming

Kentucky

Oklahoma

234.9
235.2
2359
236.4
236.5
236.9
237.2
2374
237.8
238.5
2385
238.6
238.6
239.1
239.5
239.7
240.0
240.1
240.2
240.7
240.7
240.9
241.0
241.0

241.2

241.3
241.3

2414

2415
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TABLE 6A2 (CONTINUED)

2003
Oregon
Connecticut
Pennsylvania
Georgia

Missouri

Indiana

Minnesota
Vermont

Washington

Ohio
New York

Wyoming
Massachusetts

D.C.

Virginia
Kansas
Louisiana
Florida

Texas

South
Carolina

North
Carolina

233.6
233.7
233.8
234.0

234.0

234.2

234.3
2343

234.6

2353

235.8

2359
2359
236.1

236.3
238.3
2384
239.0

241.0

241.6

244.4

2007
Georgia
Wisconsin
North Dakota
Minnesota

Montana

New Jersey

Vermont
Virginia

Pennsylvania

Louisiana

New York

Arkansas
Ohio

South
Carolina

D.C.
Florida
Indiana

Massachusetts

North
Carolina

Kansas

Texas

239.5
239.7
239.9
240.2

240.7

240.8

240.8
240.9

241.0

241.0

241.1

241.2
241.7

2420

242.8
2439
244.0
244.6

244.6

2448

246.0

2011
Washington
Georgia
Virginia
Wisconsin

Colorado

New Jersey

Pennsylvania
Vermont

New
Hampshire

D.C.

South
Carolina

Arkansas
Ohio

Indiana

Florida
Maryland
Kansas
Minnesota

Texas

Massachusetts

North
Carolina

241.0
241.0
241.1
241.3

2414

241.4

241.6
241.7

241.7

241.7

241.8

2421
242.3

2436

2446
2449
244.9
245.1

2457

247.0

247.5

2013
Virginia
New Jersey
Colorado
Washington

South
Carolina

New
Hampshire

Arkansas
Ohio

Vermont

Maine

Delaware

Georgia
D.C.

Kansas

Maryland
Florida
Massachusetts
Minnesota

Texas

North
Carolina

Indiana

241.6
241.7
241.8
242.1

242.2

242.6

243.1
243.2

2433

2433

2441

2441
244.8

245.0

245.2
2454
246.6
247.5

247.9

248.1

249.2

Source: EPI analysis of NCES NAEP microdata

Note: Scores are adjusted for student characteristics, student family background, school socioeconomic status and race composition,
and teacher characteristics.

ECONOMIC POLICY INSTITUTE
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TABLE 6B1

8th grade reading adjusted NAEP scores, by state, 2003, 2007, 2011, 2013

2003
Hawaii
Nevada
Utah
California
Alabama
West Virginia
Tennessee
Maryland
D.C.
Arkansas
Minnesota
North Dakota

lowa

New Mexico

New
Hampshire

Arizona

Michigan
Washington
Idaho
Wisconsin
Louisiana
Oregon

Colorado

Wyoming
Pennsylvania
Maine

Georgia

251.7
254.2
257.9
259.9
260.3
260.5
260.6
261.2
2614
262.0
262.1
262.2

262.2

262.3

262.4

262.5

262.5
262.5
262.6
262.7
262.7
262.9

263.1

263.2
263.5
263.5

263.7

2007
Hawaii
Nevada
West Virginia
Arizona
Rhode Island
Alabama
D.C.
Utah
Tennessee
California
New Mexico
Michigan

Wisconsin

North Dakota

New
Hampshire

Mississippi

Kentucky
Wyoming
Washington
Connecticut
Minnesota
Colorado

South
Carolina

Arkansas
Indiana
Oklahoma

lowa

248.7
254.1
256.4
256.5
256.8
256.9
257.2
257.3
258.1
258.1
2583
258.6

259.7

260.0

260.8

260.9

261.0
261.1
261.1
261.3
261.5
262.1

262.4

262.4
262.6
262.7

262.7

2011
Hawaii
West Virginia
California
D.C.
Nevada
Utah
North Dakota
Arizona
Tennessee
lowa
Michigan
Alabama

South
Carolina

New Mexico
Mississippi
New
Hampshire
Rhode Island
South Dakota
Wisconsin
Oklahoma
Nebraska
Oregon

Arkansas

New York
Texas
Virginia

Indiana

2557
257.4
258.6
260.6
260.7
260.8
261.0
261.5
261.9
262.3
262.4
262.9

263.3

263.3

263.3

263.5

263.9
264.0
264.5
264.6
264.9
265.0

265.2

265.2
265.3
265.3

2654

2013
West Virginia
Hawaii
North Dakota
Alabama
Mississippi
Arizona
Utah
South Dakota
Michigan
California
Rhode Island
lowa

New Mexico

Wyoming

New
Hampshire

Nevada

Kansas
Wisconsin
Minnesota

Virginia
Idaho
New York
D.C.

Oklahoma
Nebraska
Tennessee

Indiana

2604
262.4
263.5
263.9
264.7
265.6
266.3
266.8
266.9
267.0
267.3
267.5

267.7

267.9

268.0

268.2

268.5
268.5
268.5
268.5
268.8
268.8

268.8

268.9
269.0
269.4

269.5
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TABLE 6B1 (CONTINUED)

2003 2007 2011 2013
Ohio 263.8 Idaho 262.8 Louisiana 265.5 South 269.5
Carolina
Connecticut 263.8 lllinois 262.8 Wyoming 265.5 Maine 269.7
Kansas 263.8 Nebraska 262.9 Colorado 265.6 Arkansas 269.8
Indiana 263.9 Georgia 263.1 Idaho 265.8 Delaware 270.0
Rhode Island 264.0 South Dakota 263.2 Washington 265.9 Montana 270.3
Delaware 264.2 North 263.3 Georgia 265.9 Missouri 270.5
Carolina
South 264.3 Louisiana 263.3 Kansas 266.1 Connecticut 270.6
Carolina
Mississippi 264.3 Florida 263.4 Minnesota 266.3 lllinois 270.8
Nebraska 264.3 Maryland 263.4 Maryland 266.3 Colorado 270.8
Florida 264.9 Missouri 263.6 Delaware 266.6 Texas 270.8
North 265.0 Virginia 263.8 Pennsylvania 266.8 Louisiana 271.0
Carolina
South Dakota 265.0 Kansas 264.1 North 266.8 Ohio 2714
Carolina
Oklahoma 265.3 New York 264.1 Florida 267.1 Georgia 2714
Missouri 265.3 Oregon 264.3 Missouri 267.6 Oregon 2714
Texas 265.6 Maine 264.6 lllinois 267.7 North 271.7
Carolina
Montana 265.8 Texas 265.2 Ohio 267.9 Florida 2723
Kentucky 265.8 Pennsylvania 265.6 Montana 268.6 Pennsylvania 2723
Virginia 265.8 New Jersey 266.2 Kentucky 268.7 Washington 2723
New Jersey 266.3 Ohio 266.4 Connecticut 268.9 Maryland 272.5
Vermont 266.4 Delaware 266.5 New Jersey 269.0 Kentucky 272.7
Illinois 267.6 Vermont 266.5 Maine 269.7 New Jersey 273.1
New York 268.5 Montana 266.7 Vermont 270.7 Vermont 273.8
Massachusetts ~ 268.5 Massachusetts ~ 267.5 Massachusetts ~ 271.5 Massachusetts 2743
Note: Scores are adjusted for student characteristics, student family background, school socioeconomic status and race composition,
and teacher characteristics.
Source: EPI analysis of NCES NAEP microdata
ECONOMIC POLICY INSTITUTE
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TABLE 6B2

4th grade reading adjusted NAEP scores, by state, 2003, 2007, 2011, 2013
2003 2007 2011 2013

Hawaii 202.2 Hawaii 204.0 Hawaii 209.9 Hawaii 208.7

Nevada 204.5 Nevada 210.0 D.C. 211.9 Arizona 211.9

D.C. 208.6 Arizona 210.3 Utah 2129 New Mexico 2133

Arizona 210.5 Oregon 212.8 Arizona 2143 South Dakota 213.8

California 210.6 D.C. 213.0 Michigan 2143 Idaho 214.6

Utah 212.2 Utah 213.9 New Mexico 2143 Utah 214.6

Alabama 213.0 Tennessee 2144 West Virginia 2145 North Dakota 214.7

Oregon 213.5 California 214.4 Tennessee 215.2 California 2154

Wisconsin 213.5 Michigan 214.9 California 2153 Michigan 216.2

Idaho 213.8 Rhode Island 215.3 South Dakota 2153 Wisconsin 216.9

Tennessee 213.8 Wisconsin 216.0 lowa 216.2 lowa 217.5

Minnesota 213.9 New 216.6 Mississippi 216.3 Nevada 217.5

Hampshire

Michigan 214.1 West Virginia 216.6 Wisconsin 216.6 Montana 217.9

North Dakota 214.1 Oklahoma 216.9 North Dakota 216.8 Mississippi 218.6

Rhode Island 215.1 North Dakota 217.4 Idaho 2171 lllinois 218.8

New 215.2 Connecticut 217.5 Nevada 217.1 West Virginia 2189
Hampshire

Pennsylvania 215.2 Minnesota 217.5 Minnesota 2173 Nebraska 2193

lllinois 2153 lowa 218.0 Oregon 217.3 Washington 219.5

Indiana 2153 New Mexico 218.2 South 217.7 Rhode Island 219.7

Carolina
lowa 215.7 Mississippi 218.2 Rhode Island 2183 Wyoming 219.7
Mississippi 215.7 South Dakota 2183 Wyoming 2183 South 219.7
Carolina
Wyoming 216.0 lllinois 2185 Washington 2185 Oregon 219.8
Maryland 216.0 South 218.5 Montana 218.6 Alabama 220.1
Carolina
New Jersey 216.1 Wyoming 218.7 Maine 218.6 New 2204
Hampshire

Kansas 216.2 Indiana 218.7 Oklahoma 2187 Colorado 220.6

New Mexico 216.4 Nebraska 2187 Missouri 218.8 Oklahoma 220.6

Colorado 216.5 Idaho 219.0 lllinois 2189 Tennessee 220.6

Ohio 216.6 Washington 219.2 New 219.0 Ohio 220.8

Hampshire
Nebraska 216.7 Louisiana 2195 Nebraska 219.1 Connecticut 221.0
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TABLE 6B2 (CONTINUED)

2003 2007 2011 2013
Louisiana 216.9 New Jersey 219.5 Virginia 219.9 Minnesota 221.2
Arkansas 216.9 Kansas 219.6 Connecticut 220.1 Missouri 221.7
Maine 217.0 Maine 219.9 Louisiana 2204 New York 222.1
Washington 2171 Ohio 220.0 Indiana 220.5 Texas 2224
Kentucky 217.2 Maryland 220.1 Vermont 220.5 Maine 222.5
Oklahoma 217.3 Arkansas 220.1 Colorado 220.5 Kansas 2227
Vermont 217.3 Colorado 220.3 Alabama 220.7 Arkansas 222.7
Georgia 217.3 Georgia 2204 Ohio 220.8 Louisiana 2229
West Virginia 217.4 Vermont 220.4 Georgia 221.0 New Jersey 223.0
Montana 2175 Missouri 220.5 Arkansas 221.2 Virginia 223.0
South Dakota 217.6 North 220.6 New York 2215 Pennsylvania 223.2
Carolina
Texas 218.3 New York 220.9 New Jersey 221.8 D.C. 223.2
Virginia 2185 Alabama 220.9 Pennsylvania 2219 Vermont 223.6
Missouri 219.3 Pennsylvania 2211 Texas 2223 Kentucky 223.7
Connecticut 219.9 Montana 222.1 Kansas 2224 Georgia 224.0
South 219.9 Kentucky 2222 North 2226 Delaware 2253
Carolina Carolina
Massachusetts 2216 Virginia 2223 Kentucky 223.1 North 225.5
Carolina
Delaware 221.8 Texas 2224 Delaware 2241 Indiana 225.6
New York 2219 Delaware 224.2 Maryland 224.8 Massachusetts 226.9
Florida 222.2 Massachusetts 2253 Massachusetts 228.6 Maryland 227.0
North 2233 Florida 2254 Florida 229.6 Florida 231.1
Carolina
Note: Scores are adjusted for student characteristics, student family background, school socioeconomic status and race composition, and teacher char-
acteristics.
Source: EPI analysis of NCES NAEP microdata
ECONOMIC POLICY INSTITUTE
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TABLE 7

Gains in 8th grade math adjusted NAEP scores, by state, 1992-2013
Adjusted scores
2013 minus earliest Annual gain (points/
State 1992 1996 2000 2003 2005 2007 2009 2011 2013 test year year)
lowa 273.0 2759 — 280.7 280.2 283.7 281.6 284.7 283.6 10.6 0.51
South Dakota — = — 2809 2835 285.1 2879 288.1 286.3 54 0.54
Connecticut 2657 271.8 2743 2805 2784 277.7 2827 2828 2815 15.7 0.75
North Dakota 2708 276.2 273.8 279.2 2814 286.0 288.8 288.9 286.9 16.1 0.77
Montana — 2749 279.5 280.5 283.8 2858 2883 2923 288.1 13.2 0.78
Nebraska 268.6 2747 2741 278.1 2809 2824 2828 2819 2856 17.0 0.81
Wyoming 266.1 266.9 269.8 2794 2799 2843 281.7 2844 2848 18.7 0.89
Arizona — 2698 270.1 277.5 279.7 278.7 2825 283.8 285.1 15.3 0.90
Michigan 262.0 2708 271.7 2755 2764 276.8 2789 280.7 281.0 19.1 0.91
Wisconsin 2689 2759 2795 280.0 281.1 281.6 286.0 288.3 2887 19.9 0.95
linois — — 275.6 2793 281.7 2815 284.2 287.7 2879 12.3 0.95
California 260.3 266.1 265.0 2735 276.2 2784 278.8 2783 280.7 204 0.97
Alabama 257.7 2639 270.0 272.2 2728 2743 278.1 2785 2783 20.7 0.99
Maine 2694 2746 2752 277.2 279.8 283.2 2854 288.7 290.5 211 1.00
Oklahoma 262.6 — 270.7 2764 277.0 2784 280.5 285.1 283.7 211 1.01
New Mexico 263.6 2723 266.8 276.8 275.0 2789 280.8 285.0 284.7 21.2 1.01
Idaho 263.6 — 2728 2775 2793 2846 2842 286.8 284.8 21.2 1.01
Missouri 266.2 270.7 2722 279.6 278.7 2834 2853 283.7 287.5 214 1.02
Utah 259.2 2649 2657 2750 2746 277.1 277.6 2794 280.5 214 1.02
Kansas — — 2774 2814 283.6 288.1 289.7 290.3 291.2 13.8 1.06
New York 262.0 270.2 274.0 281.1 283.1 283.8 284.9 283.1 284.3 223 1.06
Oregon — 2694 2742 279.8 282.6 2843 286.5 286.1 2875 18.1 1.06
Nevada — 2669 265.0 269.6 273.2 2742 276.0 2823 2853 18.4 1.08
Minnesota 268.8 2759 279.5 2853 2869 286.8 290.8 293.0 291.6 228 1.09
Arkansas 263.8 263.4 2645 2741 279.0 281.1 2843 288.2 287.6 238 1.13
South Carolina 266.2 270.0 275.8 2852 2904 290.3 2924 2894 290.0 238 1.14
New Hampshire 2656 2718 — 2773 2782 280.8 286.1 286.7 289.6 24.0 1.14
West Virginia 2549 261.0 2694 2735 273.7 2759 276.1 2773 2793 244 1.16
Virginia 264.1 2669 272.7 280.8 284.8 286.8 2864 289.0 288.9 24.8 1.18
Colorado 2643 2714 — 2786 280.2 283.7 2843 289.8 289.2 249 1.19
New Jersey 2674 2738 — 279.1 2832 2847 287.8 2905 2924 25.0 1.19
Georgia 264.7 2659 272.0 280.7 281.1 2823 286.0 287.8 289.9 25.2 1.20
Kentucky 259.7 266.2 271.1 276.1 277.6 282.7 2834 286.0 2854 25.7 1.22
Mississippi 259.6 264.8 2645 2735 2779 2804 280.0 283.7 285.5 26.0 1.24
Tennessee 2579 2635 2664 2732 2780 2784 280.2 2789 2839 26.1 1.24
Washington — 2696 — 2793 2822 283.6 286.4 2884 290.8 21.2 1.25
Texas 269.0 2749 280.6 283.6 2883 291.7 2928 298.7 295.6 26.7 1.27
Delaware 261.1 266.1 — 2799 2834 287.1 288.9 290.8 288.7 27.6 1.32
Florida 262.1 269.0 — 279.2 2827 284.1 2885 286.3 289.9 27.8 1.32
Pennsylvania 2632 — — 2779 280.5 286.2 2879 289.1 291.2 28.0 133
Indiana 263.4 2704 276.6 281.1 2840 286.8 287.4 2884 2924 29.0 1.38
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TABLE 7 (CONTINUED)

Adjusted scores

2013 minus earliest Annual gain (points/

State 1992 1996 2000 2003 2005 2007 2009 2011 2013 test year year)
Maryland 261.7 268.7 2742 278.1 2785 285.2 2874 2879 291.2 29.5 1.40
Ohio 263.2 — 2753 279.1 282.0 284.0 285.8 290.8 293.1 30.0 1.43
Rhode Island 2552 263.2 2689 2739 272.8 275.0 279.5 284.1 2853 30.1 1.43
Vermont — 2711 2743 280.6 283.1 286.6 289.8 2933 2959 24.8 1.46
Louisiana 258.0 261.8 2729 275.8 281.6 284.8 288.6 2863 290.1 32.1 1.53
District of 259.3 260.7 2652 273.5 2759 2745 2842 2857 2922 32.8 1.56
Columbia

North Carolina 260.2 270.0 279.4 287.6 288.0 290.4 291.6 2944 296.0 359 1.71
Massachusetts 262.1 270.5 2747 279.6 286.2 291.2 2952 2956 2984 36.3 1.73
Hawaii 2417 2519 2548 260.2 259.6 2629 267.5 277.1 281.2 39.5 1.88

Note: States are ranked by annual gain. Scores are adjusted within each test year for student characteristics, student family socioeco-
nomic (SES) characteristics, and racial and SES composition of school. Test scores are adjusted across years for changing social class com-
position of sample by using 1996 student characteristics, family academic resources, and school racial and SES composition to weight
all years.

Source: EPI analysis of NCES NAEP microdata

ECONOMIC POLICY INSTITUTE

FIGURE A

PISA math and reading scores adjusted to U.S. FAR weights,
United States, select states, and comparison countries, 2012

B Mathematics Reading

Florida
Connecticut
Massachusetts
France
Germany
UK.

u.s.

Canada
Finland
Korea
Poland
Ireland

450 460 470 480 490 500 510 520 530

Source: EP| analysis of OECD PISA International Database

ECONOMIC POLICY INSTITUTE

EPI BRIEFING PAPER #410 OCTOBER 30, 2015 PAGE 47



FIGURE B

TIMSS 8th grade math scores adjusted to 2011 U.S. FAR
weights, United States, select states, and select countries,
1999-2011
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FIGURE C

8th grade TIMSS math scores adjusted to 2011 U.S. FAR
weights, U.S., Minnesota, Korea, and England, 1995-2011
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FIGURE D

Connecticut and Massachusetts NAEP 8th grade mathematics
scores, 1992-2013
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Note: Scores are adjusted within each test year for student characteristics, student family socioeconomic (SES) characteristics, and
racial and SES composition of school. Test scores are adjusted across years for changing social class composition of sample by using
1996 student characteristics, family academic resources, and school racial and SES composition to weight all years.

Source: EPI analysis of NCES NAEP microdata
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FIGURE E

New York and New Jersey NAEP 8th grade mathematics scores,
1992-2013
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Note: Scores are adjusted within each test year for student characteristics, student family socioeconomic (SES) characteristics, and
racial and SES composition of school. Test scores are adjusted across years for changing social class composition of sample by using
1996 student characteristics, family academic resources, and school racial and SES composition to weight all years.

Source: EPI analysis of NCES NAEP microdata
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FIGURE F

California and Texas NAEP 8th grade mathematics scores,
1992-2013
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Note: Scores are adjusted within each test year for student characteristics, student family socioeconomic (SES) characteristics, and
racial and SES composition of school. Test scores are adjusted across years for changing social class composition of sample by using
1996 student characteristics, family academic resources, and school racial and SES composition to weight all years.

Source: EPI analysis of NCES NAEP microdata
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FIGURE G

North Carolina, Kentucky, and Tennessee NAEP 8th grade
mathematics scores, 1992-2013
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Note: Scores are adjusted within each test year for student characteristics, student family socioeconomic (SES) characteristics, and
racial and SES composition of school. Test scores are adjusted across years for changing social class composition of sample by using
1996 student characteristics, family academic resources, and school racial and SES composition to weight all years.

Source: EPI analysis of NCES NAEP microdata
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FIGURE H

lowa and Minnesota NAEP 8th grade mathematics scores,
1992-2013
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Note: Scores are adjusted within each test year for student characteristics, student family socioeconomic (SES) characteristics, and
racial and SES composition of school. Test scores are adjusted across years for changing social class composition of sample by using
1996 student characteristics, family academic resources, and school racial and SES composition to weight all years.

Source: EPI analysis of NCES NAEP microdata
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Appendix: Regression analysis of state scores adjusted for FAR
measures

In addition to the results in Tables 2A, 2B, 2C, 3A, 3B, 5A, and 5B, we estimated differences in the TIMSS and PISA
mathematics performance and PISA reading performance among U.S. states and comparison countries over 1999-2011
(TIMSS) and for 2012 (PISA) using regression analysis. The regressions estimate inter-state and -country differences
controlling for a number of student attributes—gender, whether language spoken in the home is the language of the
test, whether student age is higher than the average in the sample, books in the home, and mother’s education—and the
average books in the home of the students in a classroom. Thus, the controls for student FAR are more extensive than

those used elsewhere in the paper.

Rows 1, 2, 3, and 4 in Appendix Table A1 show the regression coefficients for each country and state compared with
the U.S. mean score. These differences are estimated using the combined samples of all the countries and states shown.
Each regression coefficient in row 1 represents the estimated difference between how well students in that country or
U.S. state performed on the TIMSS 1999 mathematics test and how well U.S. students performed when we control
for a set of student characteristics and the average books in the home in the student’s class (peer effect). The standard
errors of the estimated coefficients are in brackets below the coefficient. For estimated performance to be significantly
different from the performance of students in the United States as a whole, the coefficient needs to be at least twice as
large as the standard error. Thus, students in Canada, Finland, Korea, and England all scored significantly higher than
students in the United States on the 1999 TIMSS, and among the four U.S. states that took the 1999 TIMSS, only

students in Massachusetts scored significantly higher.

Row 2 of Table Al shows the estimated regression results for the TIMSS 2011 mathematics test. The adjusted average
score for students in the United States increased from 499 to 510, and the difference between student performance in
Finland and England compared with the United States was not statistically significant. Students in Alberta performed
significantly worse than U.S. students, and students in Quebec and Korea, significantly better. Korean students scored
about a standard deviation higher than U.S. students in both 1999 and 2011. Nine states took the TIMSS as sepa-
rate entities in 2011, and students in many of them scored significantly higher on mathematics than students in the
United States as a whole. Students in Massachusetts, Indiana, North Carolina, Minnesota, and Colorado scored sig-
nificantly higher. Students in Alabama and California scored significantly lower. Students in Connecticut and Florida
scored about the same as the United States as a whole. In the states that took the 1999 TIMSS and the 2011 TIMSS,
students in Connecticut made an absolute gain adjusted for changes in student characteristics, but no gain relative to
students in the United States as a whole. Students in Massachusetts, Indiana, and North Carolina made absolute gains
and gains relative to U.S. students as a whole. The relative gains of students in Massachusetts and North Carolina were

substantial in this 12-year period.

Although in 1999 students in Massachusetts scored about the same as students in England, students in Canada, Finland,
and Korea scored higher in TIMSS mathematics than students in any of the four U.S. states that took the test that year.
In 2011, however, students in Massachusetts, North Carolina, and Minnesota scored at least as high as any comparison

country or province except Korea. In addition to students in these three states, students in Indiana scored higher than
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students in Finland and England, and students in all but Alabama and California scored higher than students in Alberta

or Ontario.

We estimated similar regression coefficients for the three states that participated in the PISA test and compared them
with our comparison countries, including the United States. The estimated coefficients for those states and comparison
countries are shown in Table A1, rows 3 and 4, and the absolute adjusted scores in rows 7 and 8. These results show that
students in Massachusetts scored at least as high on the PISA reading as any of the comparison countries, and students
in Connecticut scored at least as high as students in all the comparison countries but Korea. Students in Florida scored
about the same as students in the United States as a whole and in the U.K., but lower than students in all the other

comparison countries.

In the PISA mathematics test adjusted for student characteristics, students in Massachusetts scored at least as high as
students in all the comparison countries but Korea, Germany, or Poland. The regression method gives these three high-
scoring countries a greater difference over Massachusetts than our adjusted scores using just books in the home in Table
2B. Students in Connecticut only score higher than students in the U.K. and about the same as students in Ireland, and

students in Florida score lower or substantially lower than students in all the comparison countries.
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APPENDIX TABLE 1

Estimated differences, controlling for measures of family academic resources, in TIMSS and PISA scores between the U.S. national scores and scores in
U.S. states, Canadian provinces, and comparison countries

Regression coefficients and U.S. absolute score derived from regressions

Mathematics

Canada Alberta Ontario Quebec Finland Korea England U.S. Connecticut Massachusetts Indiana North Carolina Minnesota Alabama Colorado Florida California
(1) TIMSS 1999  27.34 30.16 91.72 15.97 498.62 7.07 103 7.13 -1.73
[3.38] [4.70] [3.30]  [5.08] [5.57] [4.48] [6.83] [5.19]
(2) TIMSS 2011 -7.48 -3.08 29.28 2.51 97.27 4.03 509.65 6.35 43.77 13.95 27.08 29.63 -32.7 8.73 8.69 -15.04
[3.51] [2.93] [3.11] [3.15] [2.85]  [4.63] [3.71] [5.23] [4.31] [5.11] [4.12] [4.13] [3.96] [4.89] [4.90]
Canada Finland Korea France Germany UK. Poland Ireland u.s. Florida Connecticut Massachusetts
(3) PISA 2012 29.55 26.69 54.29 15.02 36.83 5.08 354 14.69 483.65 -11.72 14.35 22.96
[3.08] [3.47] [4.45] [3.53] [3.98] [3.34] [3.73] [2.96] [5.38] [4.20] [4.55]
Reading
Canada Finland Korea France Germany U.K. Poland Ireland u.s. Florida Connecticut Massachusetts
(4) PISA 2012 18.29 16.21 22.39 8.99 18.28 -5.32 19.43 20.31 499.62 -2.91 13.68 19.52
[3.30] [4.02] [4.64] [3.67] [3.91] [4.01] [4.13] [3.54] [5.57] [4.76] [5.57]

Adjusted absolute scores (from regressions)

Mathematics

Canada Alberta Ontario Quebec Finland Korea England U.S. Connecticut Massachusetts Indiana North Carolina Minnesota Alabama Colorado Florida California
(5) TIMSS 1999  525.96 52878 590.34 51459 498.62 505.69 508.92 505.75 496.89
(6) TIMSS 2011 50217 506.57 53893 51216 606.92 513.68 509.65 516 553.42 523.6 536.73 539.28 476.95 51838 51834 49461
Canada Finland Korea France Germany U.K. Poland Ireland u.s. Florida Connecticut Massachusetts
(7) PISA 2012 513.2 51034 53794 498.67 52048 488.73 519.05 498.34 484 471.93 498 506.61
Reading
Canada Finland Korea France Germany UK. Poland Ireland u.s. Florida Connecticut Massachusetts
(8)PISA2072 51791 51583 522.01 508.61 517.9 4943  519.05 519.93 500 496.71 5133 519.14

Source: EPI analysis of OECD PISA International Database

ECONOMIC POLICY INSTITUTE
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Endnotes

1.

PISA is sponsored by the Organization for Economic Cooperation and Development (OECD). See http://www.pisa.oecd.org/
and http://nces.ed.gov/surveys/pisa/. PISA was administered in 2000, 2003, 2006, 2009, and 2012.

. TIMSS was administered by the International Association for the Evaluation of Educational Achievement (IEA) to 8th graders in

1995, 1999, 2003, 2007, and 2011. See hetp://timss.bc.edu/ and http://nces.ed.gov/timss/. An international test of reading, the
Progress in International Reading Literacy Study (PIRLS), was administered only to 4th graders in 2001, 2006, and 2011.
TIMSS was also administered to 4th graders simultaneously with the 8th grade administration. We do not discuss 4th grade

scores, either from PIRLS or from TIMSS, in this report.

. For a review of limitations and challenges associated with the utilization of these tests, see Carnoy 2015.

. The National Assessment of Educational Progress (NAEP) is a nationally representative and continuing assessment of students in

various grades and subject areas. It is sponsored by the National Center for Education Statistics of the U.S. Department of
Education (http://nces.ed.gov/nationsreportcard). NAEP assessments have been conducted periodically in reading, mathematics,

science, writing, U.S. history, civics, geography, and other subjects, beginning in 1969. State assessments are available since 1990.

5. As will be discussed at length in the following section of the paper, this confirms the findings of an earlier EPI report, Whar Do

International Tests Really Show Abour American Students’ Performance? (Carnoy and Rothstein 2013). This also applies to the

finding presented in the next bullet point.

. For Connecticut, the difference relative to Korea is more substantial. See details below.

. Carnoy and Rothstein pointed out that, for example, American adolescents perform relatively well on algebra questions, and

relatively poorly on geometry questions, compared with adolescents in other countries. Thus, if a test has more algebra items and
fewer geometry items, U.S. students will compare more favorably with students in other countries. Policymakers who draw
conclusions about the relative performance of U.S. students from an assessment rarely consider whether there is an appropriate
balance between these topics on any particular international assessment. Similar questions arise with regard to a “reading” test.
There are undoubtedly subskills covered by international reading and math tests on which some countries are relatively stronger
and others are relatively weaker. The report recommended that investigation of these differences should be undertaken before

drawing policy conclusions from international test scores.

. There is no precise way to make family academic resource comparisons between countries (or states). PISA collects data on many

characteristics that are arguably related to family academic resource levels, and also assembles them into an overall index (OECD
2013a). Although none of the possible indicators of FAR independently is entirely satisfactory, we think that the number of
books in the home is probably superior for purposes of international test score comparisons, and we use it to divide students into
FAR groups. A very high fraction of students in both the PISA and TIMSS surveys answer the question concerning books in the
home, something less true for other important FAR indicator questions asked on the student questionnaires. An alternative
indicator would be student reported mother’s education, which is highly correlated in the countries and states using PISA and
TIMSS data. In the NAEP data we do not use books in the home because the categories of this variable in the NAEP are very
broad.

. See more details about family academic resources in endnote 8. In the Appendix we use regression analysis to adjust scores by

family academic resource levels, and there we use both mother’s education and books in the home. The results in the Appendix

show that the differences in the two ways of adjusting scores are generally very small. They also support the notion that using
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books in the home as a single measure of family academic resources provides reasonably accurate adjustments for FAR differences

among students.

10. U.S. FAR Group 1 students score higher in math and reading than FAR Group 1 students in France, Germany and the U.K.
They score lower than FAR Group 1 students in Canada, Korea, Finland, Poland and also slightly below Ireland, but the gaps are
smaller than the gaps between higher FAR groups in the United States relative to high FAR groups in other countries. Others
have made the same argument, using the 2012 PISA results, showing that students in the top socioeconomic decile in the United
States taken as a whole scored below students in the top socioeconomic decile in many countries. See Diehm and Resmovits
2014.

11. Upper-middle and higher FAR groups in Massachusetts and Connecticut score about the same or at least as well in reading as
comparable students in all the other higher-scoring countries (including Korea). In mathematics, students in Massachusetts in
Groups 46 (upper-middle, higher, and highest FAR) also score higher than students in Canada, Finland, Poland, and Ireland.
Indeed, when adjusted for differences in the FAR distributions across countries, adjusted absolute scores presented in Appendix
Table Al show that all students in Massachusetts score at least as well as students in every one of our comparison countries except
in Korea in reading using PISA 2012 and mathematics using TIMSS 2011 (in the same table, using the PISA 2012 mathematics

test, adjusted scores for Massachusetts are slightly lower than they are in some of the comparison countries).

12. We can only speculate why advantaged students in Florida do not have correspondingly higher scores on the PISA in reading
and mathematics as do advantaged students in Massachusetts and Connecticut or in France, Germany, and the U.K. One
possible explanation is that Florida public schools have put more emphasis on raising achievement among lower FAR students
relative to higher FAR students, and the opposite is true in Connecticut and Massachusetts (for Florida, see Figlio and Rouse
2006). A second possible explanation is that teachers in Florida are of high enough “quality” to raise achievement among lower
FAR students achieving at lower levels but not of high enough quality to raise the achievement of advantaged students. In
contrast, teachers in Massachusetts and Connecticut may be of much higher “quality”—high enough to push high-achieving

students to even higher levels.

13. We deemphasize comparisons with Group 6 students because the PISA results for U.S. Group 6 students behave so erratically in
2012 compared with previous years and compared with Group 5 student scores. It is possible that many students in the U.S.
sample misreported that they had more than 500 books in the home, when, in fact, they had many fewer books in the home.

This would have resulted in substantially underestimated average scores for Group 6 in 2012.

14. We have student performance on PISA in three U.S. states but only for one year, 2012. Thus, we cannot compare changes in

student performance across states on the PISA test over time.

15. Carnoy and Rothstein (2013) showed that TIMSS and NAEP scores in these states move in similar directions and that the gains
over time are also similar, particularly over the longer period of 1995/1999 to 2011. However, North Carolina makes a larger
gain on the TIMSS (0.7 percent annually) than on the NAEP (0.3 percent annually). In 2011, the TIMSS and the NAEP were
aligned, and the National Center for Education Statistics (NCES), which applies the NAED, was able to make estimates of 2011
TIMSS scores in mathematics and science for every U.S. state, based on the results of the nine “linking states” that actually
participated in the TIMSS (NCES 2013).

16. As reported by Stewart (2014), PISA Director Andreas Schleicher conceded that the Shanghai sample only represented 73

percent of that province’s 15-year-olds during his address to the British House of Commons Education Select Committee.

17. Some have posed doubts as to whether higher scores may be at least partly due to the massive amount of out-of-school tutoring

and test prep engaged in by East Asian students.
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18. There is a vast literature on cram school in Korea (hagwon), Japan (juku), and other Asian countries, and here we only cite a few
references. However, there is no doubt that a high percentage of students in these countries spend a considerable amount of time
during their middle school and high school years in cram schools/courses in addition to studying for tests and completing other
work for “regular” school. Families invest major resources in extra instruction. Surprisingly, this is rarely mentioned when

discussing whether such behavior or levels of investment are broadly transferable to other societies.

19. Further, in some high-scoring countries, the results on the PISA or the TIMSS tests are considered a matter of national
“legitimacy,” on par with performing well in international sports events. PISA proctors may exhort students picked to take the
test to make a supreme effort for the “nation” (Carnoy et al. 2014). In other countries, including the United States, the PISA or
TIMSS is just another low-stakes test that students are asked to take. Such confounding contextual factors make it much more

difficult for the United States to extract education policy lessons from comparisons with other countries.

20. For example, if we randomly assigned Japanese teachers and mathematics curriculum to U.S. classrooms, how much better

would students in those classrooms fare than students matched with U.S. mathematics teachers?

21. As explained by Dillon (2010), when testifying before a U.S. congressional committee considering the reauthorization of the
Elementary and Secondary Education Act, PISA Director Andreas Schleicher said Finland had the world’s “best performing

education system.”

22. The PISA test may not be the most relevant measure of performance and progress in mathematics. As we have shown (Table
2B), the United States performs much lower than Finland in mathematics on the PISA test even when we adjust scores for FAR
differences in the two countries’ PISA student samples. But the opposite is the case when we compare FAR-adjusted Finnish and
U.S. mathematics performance on the 2011 TIMSS. Average adjusted U.S. scores were higher than in Finland in 2011 (Table
3A).

23. It is also possible that Poland, like Estonia (Carnoy et al. 2014) and a number of other countries, considers improved
performance on the PISA test as a means of achieving greater “legitimacy” in the international community, and has gradually
reformed its curriculum and internal student evaluation instruments to match the types of questions asked on the PISA test. As

students become more familiar with such questions, it would not be surprising that they would perform better.

24. Germany is also a federal system in which the bulk of the responsibility for managing the education systems and implementing
reforms lies in the lande, the equivalent of German states. Germany, like Australia, Brazil, and Mexico (among others), has
regularly applied very large national PISA samples in order to obtain large enough random samples to analyze differences among
states. We know from early PISA tests (2003) that the differences among German states, as in Brazil, Mexico, and the few U.S.
states that took the PISA, are substantial (Woessmann 2007). However, for political reasons—mainly sensitivity to comparisons
with the former East and West German states—Germany has not allowed analysis of state differences for later tests using the full
state randomized PISA data. Like our analysis of the U.S. state differences, exploring differences among German states would
undoubtedly show that some have made significantly larger gains than others. The lessons learned from that analysis would

undoubtedly be more useful than those contained in Lessons from PISA for the United States.

25. As noted previously, NAEP student data at the state level are not available for every state over 1992-2000. Since 2003, it is
mandatory for all states to participate in the NAEP, and therefore, we have student-level data in all states over 2003-2013, but
not for all states over the full 1992-2013 period.

26. Because of the erratic behavior of the estimated state fixed effect for Alaska, we did not report the Alaska coefficients, although

the Alaska sample was included in our regressions.
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27. To calculate a test score value for the California reference variable, we estimated the California test score at the mean of the
control variables—these included student characteristics, school demographic composition, and teacher characteristics. In Table
7, we estimated the California test score at the mean of the 1996 controls for student characteristics and school composition in

order to adjust the average state test scores for changes over time in the demographic composition of the state samples.

28. We also estimated rankings based on controlling for only the first two sets of variables (excluding teacher variables). The state
rankings are essentially the same, and the range of scores between the highest- and lowest-scoring states are also essentially the
same. Thus, adding controls for the limited set of teacher characteristics variables available in the NAEP to the controls for
student family characteristics and school poverty and race concentration contributes very little to our understanding of why test
scores vary among states (see Appendix). This is consistent with much of the production literature in the United States
concerning the impact of teacher characteristics on student achievement. Although teacher experience has a significant effect on

student achievement, it tends to be small (see, for example, Clotfelter et al. 2007; Goldhaber and Brewer 2000).
29. In Table 7, we show the adjusted scores including only the first two sets of variables for 8th grade mathematics for 1992-2013.

30. The adjustment reduces the variance of average 8th grade mathematics scores among states by 76 percent in 2003, 66 percent in
2005, 62 percent in 2007, 65 percent in 2009, 59 percent in 2011, and 60 percent in 2013. The reported NAEP 8th grade math
scores had the following interstate variance: 76.87 in 2003, 73.47 in 2005, 75.91 in 2007, 73.04 in 2009, 57.73 in 2011, and
52.28 in 2013. The variances of the adjusted scores were 18.56 in 2003, 24.82 in 2005, 28.62 in 2007, 25.53 in 2009, 23.45 in
2011, and 21.00 in 2013.

31. We explored the possibility that 8th grade adjusted scores in math and reading across states were significantly correlated with
4th grade adjusted scores four years earlier—a grade cohort effect. We tested 2003 4th grade against 2007 8th grade, 2005 4th
grade against 2009 8th grade, 2007 4th grade against 2011 8th grade, and 2009 4th grade against 2013 8th grade. Although the
4th grade scores in 2003, 2005, 2007, and 2009 are highly correlated with the 8th grade scores four years later, the 4th grade
scores in 2003, 2005, 2007, and 2009 are even more highly correlated with 8th grade scores in the same year. We concluded that
more than a cohort effect, 4th and 8th grade scores tend to move together in states in the same year. Results of these regressions

are available from the authors on request.

32. We were not able to include teacher characteristics in the adjustment because the definition of these variables changed
somewhat in the 1992, 1996, and 2000 versions of the NAEP. Nevertheless, the difference in adjusted scores when the teacher

variables are included or excluded over 20032013 (when we can compare the two adjustments) is very small.

33. The scores in Table 7 are also adjusted for changes in average student and school demographics across years. Within-year
adjusted state test scores are estimated as if the student and school demographic composition were the same as in 1996. We chose
1996, and not the base year, 1992, because in 1992, we did not have data on individual free and reduced lunch status for each

student.

34. States such as Connecticut have relatively higher reading gains than mathematics gains; students in Texas have made very large
gains in 8th grade mathematics compared with students in other states, but more modest gains in 4th grade mathematics and in
the NAEP reading test, both in the 8th and 4th grades.

35. As in Tables 6A1, 6A2, 6B1, and 6B2, we have omitted the Alaska results because of erratic variation in adjusted test scores in

the state.

36. The measure is the Collective Bargaining Coverage (CBC) rate from the CPS survey and measures the proportion of teachers

covered by collective bargaining (as opposed to a measure of union membership). The sample used to construct this variable is
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from the CPS-ORG data on full-time public K~12 school teachers with at least a bachelor’s degree and with imputed or

non-imputed positive weekly earnings, for a pooled sample from 2009 to 2013 (from Garcia and Mishel, forthcoming).

37. To account for the multi-level nature of the analysis (time, state), we “cluster adjust” the standard error estimates on the states.

Regression results are available from the authors upon request.

38. From the NAEP reported results (NCES, NAEP data tool), and based on average tests scores by ethnic groups over time, the
impact was apparently relatively greatest on black and Hispanic students, since white students in Connecticut scored about the

same as white students in Massachusetts across FAR groups.

39. See MSU 2008.
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