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America faces many 
challenges…but the 
enemy I fear most is 
complacency. We are 
about to be hit by  
the full force of global 

competition. If we continue to ignore the  
obvious task at hand while others beat us at 
our own game, our children and grandchildren 
will pay the price. We must now establish a 
sense of urgency.”

— Charles Vest, Former President
Massachusetts Institute of Technology
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Executive Summary
At a time of persistent unemployment, especially among the less skilled, 
many wonder whether our schools are adequately preparing students for the 
21st-century global economy. This is the second study of student achievement 
in global perspective prepared under the auspices of Harvard’s Program on 
Education Policy and Governance (PEPG). In the 2010 PEPG report, “U.S. 
Math Performance in Global Perspective,” the focus was on the percentage of 
U.S. public and private school students performing at the advanced level in 
mathematics.1 The current study continues this work by reporting the percentage 
of public and private school students identified as at or above the proficient 
level (a considerably lower standard of performance than the advanced level) in 
mathematics and reading for the most recent cohort for which data are available, 
the high-school graduating Class of 2011. 

Proficiency in Mathematics 
U.S. students in the Class of 2011, with a 32 percent proficiency rate in 
mathematics, came in 32nd among the nations that participated in PISA. 

 ignificantly outTm
Ts40 s thUnited States in the share of students reaching 
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in math, while Minnesota, the runner-up state, has a math proficiency rate of 
just 43 percent. 
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nation’s report card, the world’s report card is assembled by the Organization 
for Economic Co-operation and Development (OECD), which administers the 
Program for International Student Assessment (PISA) to representative samples 
of 15-year-old students in 65 of the world’s school systems.  

Since the United States participates in the PISA examinations, it is possible 
to make direct comparisons between the average performance of U.S. students 
nationwide and that of their peers elsewhere. But because PISA exams do not 
set proficiency standards in the same way that NAEP exams do, one cannot 
calculate the percent proficient in the various countries of the world without 
performing a crosswalk between NAEP and PISA. Once that crosswalk has 
been performed, it is possible not only to provide estimates of the percentage 
of students who are proficient in various countries but also to view from an 
international perspective the performance of students from particular social 
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U.S. white students to all students in other countries. We do this not because 
we think this is the right comparison, but simply to consider the oft-expressed 
claim that comparisons do not take into account the fact that the United States 
is a much more diverse society than many of the high-performing countries. 

While the 42 percent math proficiency rate for U.S. white students is much 
higher than the averages for students from African American and Hispanic 
backgrounds, U.S. white students are still surpassed by all students in 16 
other countries. A better than 25-percentage-point gap exists between the 
performance of U.S. white students and the percentage of all students deemed 
proficient in Korea and Finland. White students in the United States trail well 
behind all students in countries such as Japan, Germany, Belgium, and Canada.

In reading, the picture looks better. As we mentioned above, only 40 percent 
of white students are proficient, but that proficiency rate would place the United 
States at 9th in the world. 

What Do These Findings Mean?
The United States could enjoy a remarkable increment in its annual GDP 

growth per capita by enhancing the math proficiency of U.S. students. Increasing 
the percentage of proficient students to the levels attained in Canada and Korea 
would increase the annual U.S. growth rate by 0.9 percentage points and 1.3 
percentage points, respectively. Since long-term average annual growth rates 
hover between 2 and 3 percentage points, that increment would lift growth rates 
by between 30 and 50 percent. 

When translated into dollar terms, these magnitudes become staggering. If 
one calculates these percentage increases as national income projections over 
an 80-year period (providing for a 20-year delay before any school reform is 
completed and the newly proficient students begin their working careers), a 
back-of-the-envelope calculation suggests gains of nothing less than $75 trillion 
over the period. That averages out to around a trillion dollars a year. Even if you 
tweak these numbers a bit in one direction or another to account for various 
uncertainties, you reach the same bottom line: Those who say that student math 
performance does not matter are clearly wrong. 

Charles Vest, former president of the Massachusetts Institute of Technology, 
has warned, “America faces many challenges...but the enemy I fear most is 
complacency. We are about to be hit by the full force of global competition. If 
we continue to ignore the obvious task at hand while others beat us at our own 
game, our children and grandchildren will pay the price. We must now establish 
a sense of urgency.”2

‚��
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Sixty-five countries participated in the math and reading examinations administered by the Program for 

International Student Assessment (PISA).
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hire if they can find people with the right skills. As one factory owner put it, 
“It’s hard to fill these jobs because they require people who are good at math, 
good with their hands, and willing to work on a factory floor.”4 According to a 
Bureau of Labor Statistics report, of the 30 occupations projected to grow the 
most rapidly over the next decade, nearly half are professional jobs that require 
at least a college degree.5 On the basis of these projections, McKinsey’s Global 
Institute estimates that over the next few years there will be a gap of nearly 2 
million workers with the necessary analytical and technical skills.6 In this report, 
we examine the capacity of American schools to meet these needs.

Comparing U.S. Students with Peers in Other Countries
This is the second study of student achievement in global perspective prepared 
under the auspices of Harvard’s Program on Education Policy and Governance 
(PEPG). In the 2010 PEPG report, “U.S. Math Performance in Global 
Perspective,” the focus was on the percentage of U.S. public and private school 
students performing at the advanced level in mathematics.7 Specifically, the study 
compared the math performance of students in the high-school graduating Class 
of 2009 with that of their peers around the world. The current study continues 
this work by reporting the percentage of public and private school students 
identified as at or above the proficient level (a considerably lower standard of 
performance than the advanced level) in mathematics and reading for the most 
recent cohort for which data are available, the high-school graduating Class of 
2011.8 Just as it is critical that the United States produce a segment of students 
who perform at the very highest level, so is it essential that a much larger portion 
of the next generation be proficient enough in math and reading to perform 
effectively in an economy that requires ever-increasing technical skill. 9   

At one time it was left to teachers and administrators to decide exactly what 
level of math proficiency should be expected of students. But, increasingly, 
states, and the federal government itself, have established performance levels 
that students are asked to reach. A national proficiency standard was set by the 
board that governs the National Assessment of Educational Progress (NAEP), 
which is administered by the U.S. Department of Education and generally 
known as the nation’s report card.

In 2007, just 32 percent of 8th graders in public and private schools in 
the United States performed at or above the NAEP proficiency standard in 
mathematics, and 31 percent performed at or above that level in reading. 
When more than two-thirds of students fail to reach a proficiency bar, it raises 
serious questions: Are U.S. schools failing to teach their students adequately? 
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says that 8th graders, if proficient, “understand the connections between 
fractions, percents, decimals, and other mathematical topics such as algebra and 
functions.”13 PISA does not set a proficiency standard. Instead, it sets different 
levels of performance, ranging from one (the lowest) to six (the highest). A 
student who is at the proficiency level in math set by NAEP performs moderately 
above level three on the PISA, which includes students who “can execute clearly 
described procedures, including those that require sequential decisions. They can 
select and apply simple problem-solving strategies.”14 (See sidebar for a detailed 
statement of the 8th-grade proficiency standard and sample questions from PISA 
and NAEP that proficient students are expected to pass.) 

Given the above definition of math proficiency, U.S. students in the Class of 
2011, with a 32 percent proficiency rate, came in 32nd among the nations that 
participated in PISA. Although performance levels among the countries ranked 
23rd to 31st are not significantly different from that of the United States, 22 
countries do significantly outperform the United States in the share of students 
reaching the proficient level in math. In six countries plus Shanghai and Hong 
Kong, a majority of students performed at the proficient level, while in the 
United States less than one-third did. For example, 58 percent of Korean students 
and 56 percent of Finnish students were proficient. Other countries in which a 
majority—or near majority—of students performed at or above the proficient 
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Percentage of students in the class of 2011 at the proficient level in math in U.S. states and foreign                  jurisdictions participating in PISA 2009.  (Figure 1)  €‹��NAEP’s definitions of the different levels of achievement http://nces.ed.gov/nationsreportcard/mathematics/achieveall.

asp. Accessed on June 13, 2011.€Œ� OECD (2009a).
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level included Switzerland, Japan, Canada, and the Netherlands. Many other 
nations also had math proficiency rates well above that of the United States, 
including Germany (45 percent), Australia (44 percent), and France (39 percent). 
Figure 1 presents a detailed listing of the scores of all participating countries as 
well as the performance of individual states within the United States.

Shanghai topped the list with a 75 percent math proficiency rate, well over 
twice the 32 percent rate of the United States. However, Shanghai students 
are from a prosperous metropolitan area within China, with over three times 
the GDP per capita of the rest of that country, so their performance is more 
appropriately compared to Massachusetts and Minnesota, which are similarly 
favored and are the top performers among the U.S. states. When this comparison 
is made, Shanghai still performs at a distinctly higher level. Only a little more 
than half (51 percent) of Massachusetts students are proficient in math, while 
Minnesota, the runner-up state, has a math proficiency rate of just 43 percent.15 

Only four additional states—Vermont, North Dakota, New Jersey, and 
Kansas—have a math proficiency rate above 40 percent. Some of the country’s 
largest and richest states score below the average for the United States as a whole, 
including New York (30 percent), Missouri (30 percent), Michigan (29 percent), 
Florida (27 percent), and California (24 percent). (See Table 1 for a comparison 
of each state with performances abroad.)
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Proficiency in Reading
According to NAEP, students proficient in reading “should be able to make and 
support inferences about a text, connect parts of a text, and analyze text features.”16 
According to PISA, students at a proficiency level four, a level of performance set 
very close to NAEP’s proficient level, should be “capable of difficult reading tasks, 
such as locating embedded information, construing meaning from nuances of 
languages critically evaluating a text.”17 (See sidebar on page 7 for more specific 
definitions and sample questions.) 

As can be seen in Figure 2, the U.S. proficiency rate in reading, at 31 percent, 
compares reasonably well to those of most European countries other than Finland. 
It takes 17th place among the nations of the world, and only the top 10 countries on 
PISA outperform the United States by a statistically significant amount. In Korea, 47 
percent of the students are proficient in reading. Other countries that outrank the 
United States include Finland (46 percent), Singapore and New Zealand (42 percent), 
Japan and Canada (41 percent), Australia (38 percent), and Belgium (37 percent). 

Within the United States, Massachusetts is again the leader, with 43 percent of 
8th-grade students performing at the NAEP proficient level in reading. Shanghai 
students perform at a higher level, however, with 55 percent of young people 
proficient in reading. Within the United States, Vermont is a close second to 
its neighbor to the south, with 42 percent proficiency. New Jersey and South 
Dakota come next, with 39 and 37 percent of the students identified as proficient 
in reading. The District of Columbia, the nation’s worst, performs at a level that 
cannot be distinguished statistically from that of Turkey and Bulgaria. Students 
living in California (about one-eighth of the U. S. school-age population) 
are statistically tied with their peers in Slovakia and Spain. See Table 2 for a 
comparison of how each state fares internationally.

Performance of U.S. Ethnic and Racial Groups
The percentage proficient in the United States varies considerably across students 
from different racial and ethnic backgrounds (see Figure 3). While 42 percent of 
white students were identified as proficient in math, only 11 percent of African 
American students, 15 percent of Hispanic students, and 16 percent of Native 
Americans were so identified. Fifty percent of students with an ethnic background 
from Asia and the Pacific Islands, however, were proficient in math, placing them 
at a level comparable to all students in Belgium, Canada, and Japan, if lower than 
that of all students in Korea and Taiwan. 
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of U.S. white students and the percentage of all students deemed proficient in 
Korea and Finland. White students in the United States trail well behind all 
students in countries such Japan, Germany, Belgium, and Canada (see Figure A.1).

White students in Massachusetts outperform their peers in other states; 58 
percent are at or above the proficient level in math. Maryland, New Jersey, and 
Texas are the other states in which a majority of white students is proficient in 
math. Given recent school-related political conflicts in Wisconsin, it is of interest 
that only 42 percent of that state’s white students are proficient in math, a rate no 
better than the national average. 

In reading, the picture looks better. As we mentioned above, only 40 
percent of white students are proficient, but that proficiency rate would place 
the United States at 9th in the world. This proficiency rate does not differ 
significantly from that for all students in Canada, Japan, and New Zealand, but 
white students trail in reading, by a significant margin, all students in Korea, 
Finland, and Singapore. In no state is a majority of white students proficient, 
although Massachusetts comes close with a 49 percent rate. The four states 
with the next highest levels of reading proficiency among white students are 
New Jersey, Connecticut, Maryland, and Colorado. (See Figure A.2 for the 
ranking of all the states.)
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Comparable PISA 
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Percentage of students in the class of 2011 in the U.S. at the proficient level in math and 
reading, by race and ethnicity.  (Figure 3)  

Students from College-educated Families
An elite segment of the U.S. population that the NAEP data allow us to 
isolate consists of students who have at least one parent who has attended 
college. Given the benefits that accrue to most of those who live in better-
educated families, that segment can be expected to outrank all students in 
other countries. It may be helpful to think of it as the upper bound of what 
the U.S. education system has delivered in terms of student performance. 
Significantly, not even among students from college-educated families can we 
find a majority of students crossing the proficiency bar in math (see Figure 
A.3). Only 44 percent of such students did so. In Massachusetts, 61 percent of 
students from college-educated families are proficient in math. Seven other 
states have a majority of students from college-educated families performing 
proficiently in math: Vermont, Minnesota, Kansas, Pennsylvania, Virginia, 
New Jersey, and Colorado. 

In reading, 42 percent of U.S. students from college-educated families 
in the Class of 2011 are proficient. In two states a majority of these students 
are proficient in reading: Massachusetts with 57 percent and Vermont with 
53 percent. Other high-ranking states include New Jersey, Connecticut, 
Pennsylvania, Oregon, and Ohio. (See Figure A.4 for the ranking of all the states.)
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Table 2

‚� ™������������ ‹€�� ‚� ‰������ Ÿ�̂������� Ÿ�¡�•��� Ÿ�¦����� Ÿ������•���
�� ¤������� ‹�€‚� � ‰������ Ÿ�¡�•��� Ÿ�¦����� Ÿ��� �¢������� Ÿ������•���
� �� �¡������ ƒ€�� †� •�������� Ÿ�œ������ Ÿ�‰������ Ÿ�¡�•��� Ÿ������������
‹� ™������� •€ƒ� †� •�������� Ÿ�œ������ Ÿ�‰������ Ÿ�¡�•��� Ÿ������������
†� �� ����•������ •€�� •� •�������� Ÿ�œ������ Ÿ�•������������� Ÿ�������������
Œ� ‰���������� •€‚� •� •�������� Ÿ�œ������ Ÿ�̂������ Ÿ�¡�•��� Ÿ������������
•� ™����� Œ€ƒ� •� •�������� Ÿ�œ������ Ÿ�•������������� Ÿ�������������
•� �����¥�‡���� Œ€•� †� •�������� Ÿ�‰������ Ÿ�̂������ Ÿ�¡�•��� Ÿ������������
ƒ� ™��������� Œ€Œ� •� •�������� Ÿ�œ������ Ÿ�•������������� Ÿ�������������
‚�� ������������� Œ€‹� •� •�������� Ÿ�œ������ Ÿ�̂������ Ÿ�•������������� Ÿ������������
‚‚� ¨���� †€ƒ� •� •�������� Ÿ�œ������ Ÿ�̂������ Ÿ�•������������� Ÿ������������
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Are the Proficiency Standards the Same  
for Math as for Reading?
Has NAEP set a lower proficiency standard in math than in reading? If so, is the 
math standard too low or the reading bar too high?

At first glance it would seem that the standard is set at pretty much the same 
level. After all, 32 percent of U.S. students are deemed proficient in math and 31 
percent are deemed proficient in reading. 

But that coincidence is quite misleading. When compared to peers abroad, 
the U.S. Class of 2011 performed respectably in reading, trailing only 10 other 
nations by a statistically significant amount. Admittedly, the United States trails 
Korea by 16 percentage points, but it’s only 9 percentage points behind Canada. 
Meanwhile, U.S. performance in math is seriously disappointing. It significantly 
trails that of 22 countries. Korean performance is 26 percentage points higher 
than that of the United States, while Canadian performance is 17 percentage 
points higher. Judged by international standards, the U.S. Class of 2011 was 
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‚–�� For a thorough explanation of this 
calculation, see Hanushek and Woessmann 
(2011).
‚€�� Quoted in the STEM Education 
Coalition’s website http://www.
stemedcoalition.org/, Accessed June 13, 
2011.

When translated into dollar terms, these magnitudes become staggering. If 
one calculates these percentage increases as national income projections over 
an 80-year period (providing for a 20-year delay before any school reform is 
completed and the newly proficient students begin their working careers), a 
back-of-the-envelope calculation suggests gains of nothing less than $75 trillion 
over the period.20 That averages out to around a trillion dollars a year. Even if 
you tweak these numbers a bit in one direction or another to account for various 
uncertainties, you reach the same bottom line: Those who say that student math 
performance does not matter are clearly wrong. 

Given the integration of the world economy, a global perspective is needed for 
assessing the performance of U.S. schools, districts, and states. High-school graduates 
in each and every state compete for jobs with graduates from all over the world. 
Charles Vest, former president of the at Massachusetts Institute of Technology, has 
warned, “America faces many challenges...but the enemy I fear most is complacency. 
We are about to be hit by the full force of global competition. If we continue to ignore 
the obvious task at hand while others beat us at our own game, our children and 
grandchildren will pay the price. We must now establi20huatrice. We mu5te0 0 Srg 
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Appendix
Differences in the Math Performance  
of the High School Classes of 2009 and 2011
Students are identified as advanced by NAEP only if they score well above 
the proficient level. Seven percent of U.S. students in the Class of 2011 
performed at the advanced level in math (See Figure A.5, Table A.5), a gain of 1 
percentage point over the 6 percent identified as advanced in the Class of 2009.  

That slight gain is a modest accomplishment, especially given the decline 
in performance in many other countries. While most changes were small, 
the percentage of advanced students declined by 2 or more points in the 
Czech Republic, Austria, Korea, Finland, United Kingdom, Ireland, and 
Lithuania. Only two of the higher-performing countries, Denmark and 
Portugal, showed improvement of 2 percentage points or more. Given all 
these changes, the relative position of the U.S. Class of 2011 improved 
from the 31st place held by the U. S. Class of 2009 to a tie for 26th place 
(with Poland, Hungary, Norway, the United Kingdom, Portugal, Italy, and 
Sweden), despite the inclusion of two new high-scoring PISA participants, 
Shanghai and Singapore.  

Within the United States, little change could be observed between the Class 
of 2009 and the Class of 2011, apart from the astonishing shift upward in the 
already high-performing state of Massachusetts, where the percentage advanced 
rose from 11 percent to 15 percent, a gain unequalled by any other state. 
Minnesota’s performance came in second place in both years, but its students’ 
performance budged northward by only 0.7 percentage points to 11.5 percent for 
the Class of 2011. 

In four other states, scores improved by 2 percentage points or more: 
Vermont, Maine, North Dakota, and Wyoming (which made a 3.0 gain, the 
largest gain outside of Massachusetts). It is remarkable how concentrated in 
certain parts of the country these gains are to be found. If teaching to the talented 
is a skill, the teachers getting better at the task seem to be concentrated in a few 
states in New England and the northern plains. 

Indeed, the picture that we see of little change in the relative performance 
of the United States is one that is consistent with the broader trajectory of the 
United States in international comparisons, which is at best flat and at worst 
in slight decline over time. Regardless of whether the United States is actually 
improving in its performance, it is clear that its relative standing with respect 
to other developed countries is in the bottom half of the OECD countries. 
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At the same time, we have noted above how a number of other countries, 
most notably Asian countries such as Taiwan, Singapore, and Japan but also 
others such Finland and Switzerland or Canada, are significantly ahead of the 
United States.

Performing the Crosswalk
Our aim is to compare how students in the different states in the United 
States are doing with respect to their peers internationally. To obtain this 
information, we perform a crosswalk between NAEP and the Program for 
International Student Assessment (PISA), which was administered by the 
Organization for Economic Co-operation and Development OECD, to 
representative samples of 15-year-old students in 65 of the world’s school 
systems, which, to simplify the presentation, we shall refer to as countries. 
(Hong Kong, Macao, and Shanghai are not independent nations but 
nonetheless are included in PISA reports.) 

The crosswalk is performed by looking at the percentage of U.S. students 
who reach the proficient level on the NAEP assessment and at the equivalent 
cutoff score in PISA for that percentage of U.S. students. This gives us 
the equivalent of the PISA proficiency threshold, allowing us to estimate 
comparable proficiency rates for all countries and to compare student 
performance in each of the states within the United States with that of their 
international peers.

Our analysis relies on test-score information from young adults collected 
by NAEP and PISA.1 NAEP is a large, nationally representative assessment of 
student performance that has been administered periodically since the early 
1970s to U.S. students in 4th grade and 8th grade, and at the age of seventeen. 
Since 2001, it has provided achievement data for students in each of the 50 
states and a select number of urban school districts. PISA is an internationally 
standardized assessment of student performance in mathematics, science, and 
reading established by OECD. It was administered in 2000, 2003, 2006 and 2009 
to representative samples of 15-year-olds in all OECD countries as well as in 
many others.2 

NAEP is governed by the National Assessment Governing Board 
(NAGB), which consists of 26 educators and other public figures appointed 
by the U.S. Secretary of Education. In 2007, NAEP tested representative 
samples of 8th-grade public and private school students in each of the 50 

€��Data for NAEP come from the official 
website [accessed May 15, 2011], http://nces.
ed.gov/nationsreportcard/. NAEP has also 
tested periodically a representative sample of 
students in several other subjects.
‚�� The OECD, which administers PISA, 
is an international economic organization 
encompassing most of the high-income, 
developed countries of the world. In 2009, 
it had 30 members; three new members 
(Chile, Israel, and Slovenia) were added 
in 2010. Sixty-five countries/economies 
participated in PISA in 2009 (up from 57 in 
2006). Data for PISA 2009 come from the 
PISA microdata (http://www.pisa.oecd.org/). 
The PISA assessments build um� eacriesr
itternational eesteig, Most os tEtcaa in PISwsc</ttp://oseries of ID
(itternatiorep1dic6)7c-nati4eacriesr)Tj
0  7 20c f/). 
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the appropriateness of these models, nor is there reference to methodological 
and substantive critiques…the usefulness [of such international surveys] 
must remain in doubt and their value for money somewhat questionable.”10 
Whatever the legitimacy of such concerns, there is little doubt that the 
acquisition of mathematical and reading skills are fundamental to effective 
performance in contemporary industrial societies. �„
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Percentage of students in the class of 2011 with at least one college-educated parent in U.S. states at                 the proficient level in reading and percentage of all students at that level in foreign jurisdictions 
participating in PISA 2009.    (Figure A.4)  
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Table A.1

Percentages of white students in the class of 2011 at the proficient level in math per state. Foreign jurisdictions with 
similar and higher percentages at the proficient level in math in overall student population.
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Table A.2

Percentages of white students in the class of 2011 at the proficient level in reading per state. Foreign jurisdictions with 
similar and higher percentages at the proficient level in reading in overall student population.
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Table A.3

Percentages of students in the class of 2011 with at least one college-educated parent at the proficient level in math per state. 
Foreign jurisdictions with similar and higher percentages at the proficient level in math in overall student population.
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Table A.4

Percentages of students in the class of 2011 with at least one college-educated parent at the proficient level in reading per state. 
Foreign jurisdictions with similar and higher percentages at the proficient level in reading in overall student population.
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Table A.5

Percentages of all students in the class of 2011 at the advanced level in math per state. Foreign jurisdictions with similar 
and higher percentages at the advanced level in math in overall student population.
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