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ach day American workers are in competi-

tion for jobs. But they are not just competing 

for jobs with neighbors across the county or 

state anymore; the marketplace has grown much 

more complex and far-reaching than that. Today 

the American workforce is also 

competing with our neighbors 

in India, Brazil, and many other 

places around the globe. The 

21st century global economy 

depends on a work force that is profi cient in math-

ematics and able to use it to solve problems cre-

atively. 

The problem is that American students are not 

receiving the mathematics background that they 

need. Mathematics achievement in the United 

States lags behind other industrialized countries, as 

evidenced by international tests such as TIMSS1—

which measures students on school mathematics—

and PISA2—which measures students on their ability 

to apply mathematical principles and concepts. In 

the most recent PISA data (2003), American 15-year-

olds scored below the international average. On 

the 2003 TIMMS, American 4th and 8th graders 

scored above the international average, but 17-year-

olds did not. These fi ndings are troubling because 

it appears that as Americans students progress 

through school, they are actually losing academic 

ground to their international counterparts. Even 

American students who took advanced courses did 

less well than their international peers on these 

assessments. 

Many educators believe that the disappointing 

results in these international comparisons can be 

traced largely to the issue of how, when, and to 

whom algebra is taught in our schools. Algebra is 

considered a “gatekeeper” course, which means 

that students must master this content before they 

will be successful at more advanced mathematics 

(such as geometry, trigonometry, or precalculus). 

One issue is that more students must be given the 

chance to take algebra in the 8th grade (recom-

mended grade level). Another is that we need to 

off er more preparation and support for those who 

do tackle this content because students who have 

diffi  culty with algebra are eff ectively precluded 

from further study of mathematics. 

Thinking Algebraically: Promoting 
rigorous mathematics for all students

As a math teacher, I know the significance of all students having the opportunity to 

study and excel in mathematics. Some have said that algebra is “the new civil right” – it 

certainly is one of the gateways to higher education. It is because of this critical link that 

we must work harder to improve mathematics instruction, support teachers as they work 

to improve their practice, and continue to work with parents and the community so they 

understand the importance of mathematics as a foundation for future success. 

        —NEA President Dennis Van Roekel
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Studies indicate that in this country, the 8th grade 

curriculum emphasizes arithmetic at the expense 

of algebra, while other industrialized countries 

such as Japan and Singapore focus on higher level 

math skills such as algebra and geometry at this 

grade level. Further, most students in Japan and 

Singapore are taught and are expected to master a 

high level of mathematics content in the 8th grade, 

in stark contrast to students in the United States 

who are by now often separated into diff erent abil-

ity tracks, with only the most advanced students 

encouraged to study algebra. The American prac-

tice of tracking students into diff erent skill or cur-

ricular groupings, starting as early as elementary 

school, eff ectively denies them an opportunity to 

develop valuable marketable skills.The markedly 

diff erent attitude to universal access to higher level 

mathematics embraced by other countries, and the 

United States’ disappointing results in international 

assessments, should serve as a wake-up call to all 

stake-holders to re-examine America’s go-slow and 

elitist approach to introducing algebra to students.

National education organizations, state and 

local school boards, mathematics educators, and 

researchers have discussed how and when to teach 

algebra, and how to integrate it into the preK-14 

grade curriculum. The National Council of Teachers 

of Math (NCTM) recommends that students develop 

a “solid foundation of understanding and experi-

ence [of algebra] during the elementary years as 

preparation for work in middle and high school.”4 

There is some cause for optimism on this issue. A 

subject that used to be taught exclusively at the high 

school level or reserved for the “talented” few is now 

a graduation requirement for all students in many 

states. Algebra is seen not only as the foundation to 

higher-level mathematics courses and college aca-

demics, but in as many as 21 states it is now, or will 

soon be, a requirement for high school graduation. 

Opening the algebra gate to success 

There are several signifi cant issues to address in 

opening the algebra gate to success. One, we must 

create a national mathematics imperative. Students 

will have a better chance of succeeding in algebra if 

they know that mathematics is important and valued 

by their parents and the other adults in their lives.

Mathematics and those who study it have never 

had throngs of supporters. In a recent study, par-

ents acknowledged that mathematics, science, and 

technology were important, but not necessarily for 

their children.5 Creating a citizenry that values math-

ematics, sees its’ importance, and works diligently 

to impart that knowledge to young people is neces-

sary to the bigger picture.

Second, we need to better prepare students in the 

elementary grades. The mathematics that is taught 

to students from preschool up to the 8th grade 

matters. Students who receive a strong math foun-

dation in the early grades are much more likely to 

be successful in algebra later on. In fact, in 2006 the 

National Mathematics Advisory Panel (created by 

Presidential executive order) recommended that 

students receive in-depth instruction in three areas 

to prepare them for success in algebra: fl uency with 

whole numbers, fl uency with fractions, and particu-

lar aspects of geometry and measurement.6

Third, we must ensure that all students are taught 

by well-prepared, licensed teachers who are using a 

well developed, articulated, and coherent Pre-K-7 

mathematics curriculum. Math teachers must have a 

State

Mathematics

Graduation Requirements

Alabama
4 units*3, including 1 unit each of Algebra I 

and geometry

Florida
3 units , including 1 unit of Algebra I 

or higher

North Carolina 

Beginning with the class of 2013, college 

prep students—Algebra I, geometry, 

Algebra II or Integrated Math I, II, III

West Virginia 3 units, including Algebra I and 1 unit above
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deep understanding of both pedagogy and content. 

The research makes it clear that students achieve 

more when they have a series of eff ective teachers. 

Some researchers believe that teachers are the sin-

gle most important factor aff ecting student 

achievement and that the eff ects of teachers on 

student achievement are both additive and cumula-

tive. 7 One well-regarded study fi nds that having an 

eff ective teacher leads to students exceeding one 

grade-level equivalent in annual achievement 

growth. 8 The practice of teaching is both complex 

and specialized.9 Educators need consistent, rigor-

ous, professional development to continue to per-

fect their practice. Researchers such as Linda 

Darling-Hammond10 emphasize the importance of 

adopting policies that support professional devel-

opment for teachers. 

Taking the longer view

The U. S. Census estimates that workers 18 and over 

with a bachelor’s degree earn an average of $51,260 

a year while their counterparts with a high school 

diploma will earn an average $27,915 annually. Com-

pleting a bachelor’s degree is worth nearly double in 

lifetime earnings. Clearly, entering college and suc-

cessfully completing a degree pays off  signifi cantly. 

But getting more students to consider higher edu-

cation as an option requires advance planning by 

both the student and his or her parents. And key to 

that planning includes being aware of the impor-

tance of foundation and gatekeeper courses. Suc-

cessfully completing algebra early in a student’s 

middle/high school career places them higher in 

the math pipeline and may increase the chances of 

students applying to and attending college. 

In fact, college-bound students need to meet certain 

college entrance requirements. The American Col-

lege Testing Program (ACT) recommends students 

complete three or more years of Algebra I and higher 

(rather than general math, business math, or con-

sumer math). The College Board, the organization 

that administers the SAT, recommends that students 

take both algebra and geometry. To satisfactorily 

complete college entrance 

courses and admitted to 

college, students must 

“enter the gate.” That means 

being prepared to success-

fully complete their fi rst 

algebra call.

Finally, we need to shift our 

own thinking about algebra 

and see the broader value 

of this subject to today’s 

students who will be tomorrow’s workers. It’s no 

longer enough just to insist that students take the 

course as a prerequisite to higher mathematics. 

Instead, we need to embrace algebra as a way to 

solve problems. Algebra is about more than solving 

problems in a mathematics class. It’s is necessary 

for the continued economic solvency of our nation. 

Today’s workplace requires workers to read diagrams 

and manuals, interpret graphs, maintain records 

and interpret statistics, and make predictions from 

data. Schools, communities, federal, state, and local 

governments, and business must work together to 

impart a sense of urgency in and around this subject. 

NEA’s call to action

NEA believes that we must address this issue on at 

least three fronts:

  Educate the public, parents especially, about 1. 

the importance of algebra: With the help and 

support of business and community groups, 

local education agencies (LEAs) should design 

and implement a public engagement campaign 

to educate the public, especially parents, on the 

importance of appropriate preparation for alge-

bra, as well as the successful completion of alge-

bra in preparation for advanced mathematics.

 2. Support professional development for primary 

and intermediate teachers: Most elementary 

students receive their mathematics instruction 

from their regular classroom teachers. Teachers 

receive their professional development through 

Lifetime Earnings 

(million)
High School 

Graduate
1.2

Bachelor’s 2.1

Master’s 2.5

Doctorate 3.4

Professional 4.4

Source: U.S. Census
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a number of venues and providers. LEAs should 

provide support for teachers as they develop 

their own individual professional development 

plans and LEAs must help build the capacity 

(leadership support, knowledge base, resources, 

mathematics coaches) for teachers to engage in 

meaningful professional activities that are cen-

tral to enhancing student achievement.

 3. Build on the recommendations of the 

National Math Panel: State education agencies 

and educators should review education materials 

using the National Panel’s recommendations and 

other materials to ensure that the content taught 

is preparing students for success in algebra I.
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