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The Rising Threat to American 
Competitiveness
America’s competitive edge in the global 
economy, the strength and versatility of its 
labor force, its capacity to nourish research 
and innovation – all are increasingly 
dependent on an education system capable of 
producing a steady supply of young people 
well prepared in science and math. It is 
widely recognized that many of the dominant 
industries of the future – and the highest-
paying jobs that these industries produce – 
will be driven by advances in technology that 
require a strong math and science education. 

In fact, over the past two decades alone the 
U.S. science, engineering and technology 
workforce has grown at more than four times 
the rate of total employment.1 Occupational 
Employment Statistics projections for 2000-
2010 reveal that over 80% of the fastest-
growing occupations and two-thirds of the 
occupations with the largest job growth are 
dependent upon a knowledge base in science 
and mathematics. By contrast, less than 10% 
of the occupations with the largest-projected 
decline from 2000-2010 are science-math 
related.2

In large part, the United States has remained 
competitive in the science- and math-driven 
industries of the future by integrating large 
numbers of foreign-born scientists and 
engineers into the domestic workforce (see 
graph at right). In 2002, for instance, foreign 
nationals accounted for more 
than half of all engineering 
and math doctorates, 
and almost half of all 
computer science 
doctorates.

These foreign-born 
students have, in 
the past, provided 
a stop-gap for 
the consistent 
shortages of well-
prepared math and 
science students the 
U.S. education system 
produces for itself. 
More recently, however, 
competition in the global 
marketplace for these workers has 
widened and intensified. In this environment, 
there are no guarantees that future foreign 
students with math and science talent will 
choose to remain in the United States after 
they receive their advanced degrees.

An over-reliance on the math and science 
talent of foreign students represents a 
major potential weakness in the future 
competitiveness and vitality of the U.S. 
economy and workforce. To help address 
this weakness, policymakers and education 
leaders must ensure the U.S. education system 
is successfully preparing its students for 
careers in science and math.

Introduction
Improving mathematics and science education 
in the United States belongs near the top of 
the policymaking agenda. America’s role as a 
leader in the world’s economy and its capacity 
to produce wealth and quality jobs for its 
future citizens depend directly on the ability 
of our education system to produce students 
who can compete in the math- and science-
dominated industries of the future.

Recognizing the seriousness of this issue, 
the Education Commission of the States 
(ECS), with the support of the National 
Science Foundation (NSF), brought together 
a nationally prominent group of experts 
at the Johnson Foundation’s Wingspread 
Conference Center in Wisconsin. Participants 
included a carefully chosen mix of state 

policymakers and mathematics and science 
researchers – two key stakeholder groups who 
seldom have the opportunity to engage in the 
kind of extended dialogue the Wingspread 
conference made possible. The group was 
charged with listening to each other’s 
thoughts and concerns, and then developing 
recommendations to help improve math and 
science education. 

This paper, which is based on the experts’ 
discussions, includes a brief overview of the 
importance of math and science education 
to U.S. global competitiveness and the 
performance of U.S. students on recent 
national and international tests. It culminates 
in five key strategies to policymakers, 
university leaders, education researchers, and 
math and science educators.
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The State of U.S. Mathematics 
and Science Education
Unfortunately, the current U.S. education 
system does not have a strong record of 
producing students who are well prepared 
for math and science careers. On a number 
of key indicators – in particular, the National 
Assessment of Educational Progress (NAEP) 
– America’s system of science and math 
education continues to perform below par.

2003 NAEP Math Results

According to NAEP, students must score at 
the “proficient” level or higher to show they 
have mastered the fundamental knowledge 
and skills needed for appropriate grade-level 
understanding in a subject. On the most 
recent math and science NAEP tests, however, 
less than one-third of all students scored at 
the proficient level or higher. And only 2-5% 
in any grade level performed at an advanced 
level.3

As a result of this low performance, the 
proportion of U.S. citizens qualified to fill 
science and engineering jobs is stagnating. 
In 1975, the U.S. ranked third in the world in 
the percentage of students pursuing natural 
science and engineering degrees. Now it is 
17th. And over the past 10 years, the number 
of high school seniors planning on careers in 
engineering has dropped more than 35%.4

This problem becomes even more pressing 
when one considers the large portion of 

the current workforce that is now rapidly 
approaching retirement age. Moreover, 
America’s college-age population will 
increasingly be made up of Hispanics and 
blacks, whose participation rates in science, 
engineering and technology are half or 
less than those of white students and who 
consistently have lower NAEP scores than 
white students. In fact, in both math and 
science at all grade levels tested, significantly 
higher proportions of white and Asian 
students scored at or above the basic and 
proficient level compared with black and 
Hispanic students. In math, for instance, 
fewer than one in 10 Hispanic 8th graders 
scored proficient or advanced, compared with 
nearly half of white and Asian students.5

2000 NAEP Science Results

While student 
performance on 
nationwide tests 
provides reason 
for concern, 
international tests 
show equally 
troubling results. The 
most recent Trends 
in International 
Mathematics 

and Science Study (TIMSS) is instructive. 
When compared with the performance of 
students from countries around the world, 
the performance of U.S. 4th graders in both 
TIMSS math and science was
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lower in 2003 than in 1995. For 8th graders, the 
TIMSS data found that U.S. math and science 
performance was higher in 2003 than in 1995 
relative to the other countries. U.S. 8th graders, 
however, failed to place even in the top 10 in 
the 45 countries that participated in the study.6

The Program for International Student 
Assessment (PISA) also administers a system 
of international assessments that measures 
15-year-olds’ capabilities in math and science 
literacy. PISA was first implemented in 2000 
and is carried out by the Organisation for 
Economic Cooperation and Development 
(OECD), an intergovernmental organization 
of industrialized countries. In 2003, U.S. 
performance in both science literacy and 
mathematics literacy and problem solving 
was lower than the average performance for 
most OECD countries.7

Five Strategies
The experts, which ECS and NSF gathered 
at this Wingspread meeting, identified 
a variety of areas that policymakers and 
education leaders should address to improve 
mathematics and science education. Of 
particular importance are the following 
essential needs:  

•  To effectively assess student learning in 
math and science

•  To strengthen teacher knowledge and skills 
in science and math

•  To ensure high-quality math and science 
teachers are available to the most 
disadvantaged students

•  To ensure strong leadership from the 
higher education community, especially 
from university presidents

•  To promote public awareness of the 
importance of math and science education 
to the country’s future. 

Below are five strategies that incorporate the 
pressing needs for improved research into a 
more comprehensive approach for improving 
mathematics and science education. As part of 
this comprehensive approach, the strategies 

are targeted toward a wide audience, 
including policymakers, education leaders, 
the higher education community and the 
public at large.  

A recurring theme in the strategies is the 
need for better research. While high-quality 
research is central to any efforts to improve 
math and science education, there has 
long been a serious disconnection between 
education researchers and policymakers. 
Researchers too often conduct their work in 
relative isolation, and do not consider – or 
are not aware of – the types of problems that 
are most pressing to policymakers. Similarly, 
policymakers often are unaware of how 
current research findings can help guide and 
inform the development of better policies for 
math and science education.

This lack of connection between sound 
research and policy development has 
profound implications for the education 
system. Access to research, for instance, is 
required to properly institute reforms under 
the federal No Child Left Behind Act. It 
also is required to prevent policymakers 
and education leaders from repeating past 
mistakes and from instituting policies that 
may have popular appeal but little evidence 
of improving student achievement.

Equally important is the fact that research 
can help ensure teachers have the knowledge 
and skills needed to teach math and science 
effectively. For instance, nearly two decades 
of research already exists regarding what 
math teachers need to know to be effective. 
This research, while far from complete, 
shows that students need to develop a deep, 
conceptual understanding of why critical 
math processes work the way they do. Simple 
rote or procedural understanding of these 
processes is insufficient to build concrete 
mastery of complex mathematical principals. 
Importantly, the research also shows there are 
specific types of knowledge and skills math 
teachers must have to successfully convey 
such a conceptual understanding to their 
students.
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1. Strengthen math and science assessments. 

•  The National Science and Mathematics 
Standards should be analyzed to find those 
core elements that student assessments 
might be linked around.

•  The National Science and Mathematics 
Standards should be used to make 
appropriate changes to textbook and 
curriculum materials.

•  Tests must be developed to measure both 
subject knowledge and overall student 
understanding of math and science 
concepts.

2.  Ensure teachers have adequate  
knowledge and skills.

•  Education leaders and schools of education 
must draw on the nearly two decades of 
research addressing the knowledge and 
skills needed to teach math effectively.

•  Researchers and policymakers should work 
to develop more studies on the knowledge 
and skills needed to teach science 
effectively.

•  Research findings should be used to revise 
and improve teacher education, training 
and professional development programs.

3.  Give the neediest students the  
best teachers.

•  Offer higher pay for math and science 
teachers who serve in hard-to-staff schools.

•  Provide strong mentoring and induction 
programs for all new teachers.

•  Develop cross-district programs that 
encourage experienced teachers to teach for 
several years in an urban district without 
risking loss of their seniority, pension 
or pay privileges if they return to their 
original district.

•  Develop accommodations with teacher 
unions that promote incentives for math 
and science teachers to work in hard-to-
staff schools.

 

4.  Enlist the entire university in the effort  
to improve teacher education.

•  Ensure that original research is connected 
to what policymakers need. Compensation, 
tenure and career-advancement incentives 
should be given to researchers whose work 
is most useful to policymakers.

•  Identify promising ways of attracting 
talented students to become math and 
science teachers.

•  Connect more math and science teachers 
with university researchers.

•  Make it clear the responsibility for 
preparing teachers rests not just with the 
school of education, but with the institution 
as a whole – especially the arts and sciences 
faculty.

•  Ensure graduates of education programs 
are supported, mentored and tracked over 
time.

•  Review teacher education programs, 
focusing on:

 -  The extent to which prospective teachers 
are grounded in the academic content 
area in which they will teach, proven 
practical teaching skills and using 
technology in the classroom.

 -  The quality of students admitted to the 
program. Admission and performance 
standards for students in teacher 
education programs should match or 
exceed those of the student body as a 
whole.

 -  The steps that teacher education 
programs are taking to attract and retain 
talented minority students.

5. Engage the greater public. 

•  Develop a series of clear messages 
that resonate with the public and with 
policymakers on the need to improve 
mathematics and science education.
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•  Engage communications specialists to 
translate research findings into materials 
that resonate with the public, policymakers, 
parents and young people who may choose 
to become tomorrow’s math and science 
teachers.

•  Engage the business community in sending 
an urgent message to policymakers and 
the public of the importance of math and 
science education to the U.S. economy.

•  Engage university presidents and 
educators as visible, vocal advocates for 
improving science and math education at 
all levels.
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1. Strengthen math and science assessments. 

•  The National Science and Mathematics 
Standards should be analyzed to find those 
core elements that student assessments 
might be linked around.

•  The National Science and Mathematics 
Standards should be used to make 
appropriate changes to textbook and 
curriculum materials.

•  Tests must be developed to measure both 
subject knowledge and overall student 
understanding of math and science 
concepts.

2.  Ensure teachers have adequate  
knowledge and skills.

•  Education leaders and schools of education 
must draw on the nearly two decades of 
research addressing the knowledge and 
skills needed to teach math effectively.

•  Researchers and policymakers should work 
to develop more studies on the knowledge 
and skills needed to teach science 
effectively.

•  Research findings should be used to revise 
and improve teacher education, training 
and professional development programs.

3.  Give the neediest students the  
best teachers.

•  Offer higher pay for math and science 
teachers who serve in hard-to-staff schools.

•  Provide strong mentoring and induction 
programs for all new teachers.

•  Develop cross-district programs that 
encourage experienced teachers to teach for 
several years in an urban district without 
risking loss of their seniority, pension 
or pay privileges if they return to their 
original district.

•  Develop accommodations with teacher 
unions that promote incentives for math 
and science teachers to work in hard-to-
staff schools.

 

4.  Enlist the entire university in the effort  
to improve teacher education.

•  Ensure that original research is connected 
to what policymakers need. Compensation, 
tenure and career-advancement incentives 
should be given to researchers whose work 
is most useful to policymakers.

•  Identify promising ways of attracting 
talented students to become math and 
science teachers.

•  Connect more math and science teachers 
with university researchers.

•  Make it clear the responsibility for 
preparing teachers rests not just with the 
school of education, but with the institution 
as a whole – especially the arts and sciences 
faculty.

•  Ensure graduates of education programs 
are supported, mentored and tracked over 
time.

•  Review teacher education programs, 
focusing on:

 -  The extent to which prospective teachers 
are grounded in the academic content 
area in which they will teach, proven 
practical teaching skills and using 
technology in the classroom.

 -  The quality of students admitted to the 
program. Admission and performance 
standards for students in teacher 
education programs should match or 
exceed those of the student body as a 
whole.

 -  The steps that teacher education 
programs are taking to attract and retain 
talented minority students.

5. Engage the greater public. 

•  Develop a series of clear messages 
that resonate with the public and with 
policymakers on the need to improve 
mathematics and science education.
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•  Engage communications specialists to 
translate research findings into materials 
that resonate with the public, policymakers, 
parents and young people who may choose 
to become tomorrow’s math and science 
teachers.

•  Engage the business community in sending 
an urgent message to policymakers and 
the public of the importance of math and 
science education to the U.S. economy.

•  Engage university presidents and 
educators as visible, vocal advocates for 
improving science and math education at 
all levels.
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