
As if coordinated to provoke
headlines, top executives at
three of the nation’s leading

technology firms recently issued bleak
appraisals of the American education
system, criticizing especially how
American students are taught science
and mathematics. Microsoft Chairman
Bill Gates minced no words at a sum-
mit of the nation’s governors: until
high schools are redesigned, he
declared, “we will keep limiting, even
ruining, the lives of millions of
Americans every year.” The chief exec-
utives of Intel and Cisco Systems
shortly followed suit, suggesting that
America’s lackluster schools will
increasingly force companies to look
overseas for talent.

Of course, these concerns are hardly
new. But the somber prognoses from

the heights of high-tech have added
high-profile urgency to recent press
reports about the declining perform-
ance of U.S. students in science and
math compared to other nations, and
the potential rise of China as a techno-
logical and economic superpower.
Leading U.S. media outlets have
featured major stories on the conse-
quences of China’s rise for America’s
future, like the recent Newsweek cover
story by Fareed Zakaria appealing for
a “massive new focus” on science and
technology in the U.S., lest America
“find itself unable to produce the core
of scientists, engineers and technicians
who make up the base of an advanced
industrial economy.” In such a media
atmosphere, one could be forgiven for
having concluded that the United
States is drifting unawares into an edu-
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cational backwater while the rest of
the world paddles furiously past it.

The truth is more complex. Cross-
national studies of scientific and mathe-
matical ability, interpreted rightly, tell a
complicated story, giving reason to
question how well the tests measure
America’s real educational standing in
the world. The two tests cited most fre-
quently in press reports are the
Program for International Student
Assessment (PISA) and the Trends in
International Mathematics and Science
Study (TIMSS). PISA, undertaken by
the Organization for Economic Cooper-
ation and Development (OECD), most
recently spanned 41 countries and
tested 15-year-olds on mathematical
word-problems. The latest TIMSS, in
2003, comprised more traditional, text-
book-style math and science problems
and was administered to fourth- and
eighth-graders in 25 countries by an
international team of researchers based
in Boston and Amsterdam. The
Department of Education funded both
studies in the U.S., with help from the
National Science Foundation.

Both tests have repeatedly been
invoked by sensationalists seeking to
cast the United States as unprepared for
the high-tech, global economy. When
the latest PISA results were released
toward the end of last year, for instance,
the Christian Science Monitor ran with
the headline “Math + Test = Trouble
for U.S. Economy,” and concluded that
the study’s emphasis on “real-life” math
skills makes it an accurate and “sober-
ing” predictor of students’ performance
in “the kind of life-skills that employers

care about.” Federal officials expressed
concern about the test results, too. “If
we want to be competitive, we have
some mountains to climb,” said Deputy
Education Secretary Eugene Hickok.

To be sure, the results of neither
TIMSS nor PISA should send
American educators and policymakers
rushing to the champagne. In most
math areas tested by PISA, the gap
between the average U.S. student and
the average student in the highest-
scoring countries—often Finland, the
Netherlands, Singapore, Japan and
Hong Kong—was roughly equivalent
to the gap between the United States
and low-scoring countries like
Uruguay or Mexico. Where 44 percent
of Singapore’s students reached the
TIMSS “advanced international
benchmark,” only 7 percent of U.S. stu-
dents did. And, in general, the longer
students had remained in the U.S.
school system, the worse they per-
formed relative to their peers abroad.

The first question that must be asked
of such broad results, however, is
whether the tests themselves accurately
represent the countries’ student popula-
tions. International surveys such as
these are not given to every student in
each participating country; the tests’
organizers pick out statistical samples
that are supposed to represent each
country’s entire student population.
Even so, schools—especially in the
United States—sometimes decline to
participate in the tests, potentially
skewing the sample. As far as accurate
sampling is concerned, early incarna-
tions of the tests were not encouraging.
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In the first TIMSS general achieve-
ment test, conducted in 1995, only 5 of
21 participating countries met the
study’s guidelines for conducting repre-
sentative samples. While most coun-
tries participating in the latest studies
have dramatically improved their over-
all sampling, the United States remains
a notable exception. Only 73 percent of
U.S. students chosen to be sampled
were actually tested, a figure below the
“minimum acceptable” rate of 75
percent. In most other countries, that
number was well over 90 percent. If the
omitted 27 percent of U.S. students
were even slightly above or below aver-
age, their exclusion casts serious doubts
on the accuracy of the U.S. sample.

The studies also inevitably confront
large differences between countries’
school systems. “In Cyprus, students
taking the advanced mathematics test
were in their final year of the mathe-
matics and science program; in France,
the final year of the scientific track; in
Lithuania, the final year of the mathe-
matics and science gymnasia; in
Sweden, the final year of the natural
science or technology lines; and in
Switzerland, the final year of the scien-
tific track of gymnasium,” Professor
Iris Rotberg of George Washington
University wrote in Science concerning
the 1995 TIMSS assessment, which
tested high-schoolers. “In contrast,
students in several countries, includ-
ing the United States, attended com-
prehensive secondary schools. The
major differences in student selectivity
and school specialization across coun-
tries make it virtually impossible to

interpret the rankings.” In TIMSS,
especially, tests are conducted by
grade-level rather than by age. In ele-
mentary and middle school, where
topics are often covered and learned
over the course of a few weeks, the risk
of comparing students at incommensu-
rate stages of their education is great.

Broad curricular differences have
probably had a role in deflating U.S.
scores. TIMSS and PISA use the same
test in every participating country, and
the material that makes it onto the test
is selected through a winnowing
process that leaves the tests consider-
ably narrower than any single coun-
try’s general curriculum. Countries
that include large amounts of material
in their typical curricula are therefore
at a disadvantage compared to those
countries that focus their curricula
more intensely on fewer subject areas.
Regardless of its other merits or fail-
ings, the American strategy of repeated
exposure to a broad range of subjects—
American textbooks are the bulkiest in
the world—is likely to lend itself to
unduly poor performance on standard-
ized tests, as full understanding of any
single concept takes longer to develop.

Demographics and culture are also
thought to confound the results of
cross-national comparisons. In the
United States, the tested students come
from every socioeconomic rung, while
other countries sometimes lack some
rungs because of cross-border employ-
ment. For example, much of the labor
force in Hong Kong (which is treated
on the tests as an independent entity) is
made up of tens of thousands of low-
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paid Filipino household workers whose
children live and are educated in the
Philippines; in light of the extensive
literature tying socioeconomic indica-
tors to educational achievement, this
cross-border employment surely affects
both countries’ scores. A similar situa-
tion obtains in other places with signif-
icant immigration and cross-border
commerce, as Gerald Bracey points out
in a 1997 article in the journal
Educational Researcher. “Each morning
thousands of Malaysians enter Sing-
apore to sweep streets, pick up garbage,
and do other low-level jobs. They
return to their homes at night, reliev-
ing Singapore of having to educate the
children of poor laborers,” Bracey
writes. “If one reads the [domestic]
educational research literature, one is
struck by the lengths—the extreme
lengths—that researchers go to to
ensure that samples in their studies are
comparable. . . . The research communi-
ty would never accept test results in
this country that simply compared
scores in an inner-city slum and an
affluent suburb as if they were compara-
ble,” he writes. The opposite circum-
stance holds in the United States:
Students from all socioeconomic rungs
are educated and scored on these tests.

Amid this deluge of confounding fac-
tors, the inference that the U.S. educa-
tion system is going down the tubes is
an unjustified logical leap. The United
States is still pumping out tremendous
numbers of new Ph.D.s in the sci-
ences—more, in fact, than our economy
can presently absorb, as there is a well-
reported dearth of jobs for newly-

minted science Ph.D.s. The same is true
in engineering: According to a recent
National Science Foundation report,
the number of engineers graduating
from U.S. schools will continue to grow
into the foreseeable future, outstrip-
ping the number of available jobs. Of
these new engineers and Ph.D.s, an
increasing number are foreign-born—
but increasing even faster is the per-
centage of those who decide to stay in
the United States. Federal research
funding for scientific research and
development has consistently risen in
absolute terms and as a fraction of dis-
cretionary spending—and industry
research dollars have risen dramatical-
ly on top of that, to the tune of 7 per-
cent per year in real terms—according
to calculations by the Consortium for
Science, Policy and Outcomes at
Arizona State University. (Alarmist
media reports often use GDP, against
which research spending has fallen, as a
comparative baseline.) And countries
that have “outperformed” the United
States in educational studies for many
years—a number of European coun-
tries top this list—still fail to rival the
U.S. in any measure of research pro-
ductivity. When Bill Gates and others
seem to appeal for school reform in the
U.S., perhaps they are merely providing
their companies with political cover
and a post hoc justification for employ-
ing foreign engineers who, while not
better educated than U.S. workers, are
often significantly cheaper.

Nevertheless, there remains good
reason to worry about what the global
economy portends for those American
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students who really are badly educated.
In only one other OECD country (New
Zealand) are internal educational
inequalities worse than in the United
States, according to a recent analysis by
researchers in England and Italy.
Where these inequalities lie is no mys-
tery. The gap in test scores between
white and ethnically Asian students on
the one hand and black and Hispanic
students on the other is a well-known
attribute of U.S. schools and is noted
ruefully in nearly all cross-national
studies. Two University of Pennsyl-
vania researchers recently aggregated
scores from a number of cross-national
studies and found that white students
in the United States, taken alone, con-
sistently outperform the predominantly
white student populations of several
other leading industrial nations. “There
is compelling evidence,” they write,”
that the low scores of [black and
Hispanic students] were major factors
in reducing the comparative standing
of the U.S. in international surveys of
achievement. If these minority students
were to perform at the same level as
white students, the U.S. . . . would lead
the Western G5 nations in mathematics
and science, though it would still trail
Japan.” In PISA, for instance, white stu-
dents performed above most European
countries, whereas black students per-
formed on par with students in
Thailand. So while the performance of
minority groups in the U.S. does refute
the alarmist assertion regarding an
across-the-board decline in U.S.
schools, it does so in a particularly
unfortunate way—namely, it suggests

that some American minority groups
will be shut out of high-paying jobs as
companies look for better-educated
workers overseas. Although the most
recent TIMSS saw the white-black
score gap close slightly, it is almost cer-
tain to remain shockingly large in the
near future.

None of this is to say that other
countries are not catching up techno-
logically, nor that the United States is
safe from competition in even a single
technological sector. China is without
doubt the most aggressive challenger.
In the mid-twentieth century, Japan’s
economy grew 55-fold over the course
of thirty years through stringent gov-
ernment control; observers of Japan’s
rise will remember the key role of its
Ministry of International Trade and
Industry, which employed many of the
nation’s brightest stars and guided the
economy on a carefully directed path of
technological growth. China’s strate-
gy has been similar, though its
tremendous size has necessitated dele-
gation of heavy-handed economic con-
trol to regional governments in what
scholars have termed “local state
corporatism.” It has simultaneously
harnessed the power of markets in a
way Japan did not. Regional govern-
ments lavish tax breaks on high-tech
industries (many of them funded from
overseas) and pump millions into
China’s new universities—which are
poised to graduate more Ph.D.s than
the United States by 2010, according
to some projections. Nearly all of
China’s top leaders are scientists and
engineers by training: President Hu
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Jintao is a hydroelectric engineer,
Premier Wen Jiabao is a geological
engineer. Their predecessors, Jiang
Zemin and Zhu Rongji, were both elec-
trical engineers. The technocrats
steering China’s ship of state are
working hard to modernize scientific
education in their country.

But the United States need not
worry—not yet. The U.S. is by no
means in technological decline, though
China and India will inevitably pose

challenges in years to come. Although
not a crisis, this competition should
motivate the U.S. to improve  its sci-
ence and math education, especially for
poor and minority students who might
lose out in a globalized, high-tech
economy. If sensationalists must take
up a cause, it should be the plight of
those students and not a hyped-up
“threat” of China or the “impending
decline” of technological innovation
here at home.
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The U.S. military has increas-
ingly found, in its operations
around the world, that the

weapons in its arsenal are sometimes
too lethal—especially in situations
where American troops are serving as
peacekeepers, as is the case in parts of
Iraq and Afghanistan today. This has
led to what one Marine lieutenant gen-
eral calls the “vulnerability gap”: the
inability of U.S. soldiers to protect
themselves against those aggressors
whose threats fail to warrant the use of
lethal force. Since at least the early
1990s, and quite often since 9/11, mil-
itary operations have brought U.S.
soldiers to crowded towns-turned-war
zones where the deadliest weapons
aren’t always the best weapons.
Especially in situations where enemy
combatants use civilians as human
shields, or where terrorists disguise
themselves as civilians, conventional
weapons can make a dangerous situa-
tion even worse.

Increasingly, the Department of
Defense is turning to non-lethal
weapons (NLWs), which it defines as
weapons “explicitly designed and pri-
marily employed so as to incapacitate
personnel or materiel, while minimiz-
ing fatalities, permanent injury to per-
sonnel, and undesired damage to
property and the environment.” They
fill a critical niche, offering soldiers a
course of action when force is neces-
sary but deadly force is not justified.

Non-lethal weapons aren’t new, of
course. Some NLWs are already famil-
iar to Americans from their decades of
use by law enforcement, including rub-
ber bullets and stun guns.

The term “rubber bullet” describes
both bullets made fully of rubber and
also bullets that are rubber on the out-
side and metal inside. Because they can
ricochet unpredictably, injuring people
they weren’t intended for, they are no
longer used by some police forces. In
rare cases, they can be deadly; the web-
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