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I advise my students to listen carefully the moment they decide 
to take no more mathematics courses. They might be able to 
hear the sound of closing doors.

—James Caballero, “Everybody a Mathematician?” 
CAIP Quarterly

A new graduation requirement in the Prince George’s County (Maryland) 
School District is keeping Wesley Brown busy. 

The mandate stipulates that public school students who entered 9th 
grade in the fall of 2003 must take and pass the Maryland High School 
Assessments—which include the Algebra/Data Analysis Assessment. So 
Brown, a Region 1 mathematics resource teacher, spends his days work-
ing with teachers at four different high schools, helping them hone their 
instructional skills. “We have core learning goals, things our students 
must know to be successful,” says Brown. “We want to help teachers be 
innovative” in helping students attain those learning objectives, he says.

Maryland is one of twenty states with mandatory exit exams—and 
five more states plan to phase in such tests by 2009, according to a Cen-
ter on Education Policy report (Gayler, Chudowsky, Hamilton, Kober, & 
Yeager, 2004). 

Brown thinks Maryland’s Algebra/Data Analysis Assessment reflects 
a concern held by many educators and business leaders “that students 
don’t graduate with the mathematics knowledge they need to be success-
ful in continued schooling or their careers.” Indeed, according to a report 
released by Public Agenda, many business organizations, including the 
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Unites States Chamber of Commerce, warn that American high school 
students “are not sufficiently skilled and knowledgeable about science 
and math in general” (Johnson, 2006, p. 1). When students lack these 
skills, notes the report, they put their future careers in jeopardy, as well 
as the ability for the United States to remain economically competitive 
with other nations.

Brown, therefore, is helping teachers help students learn their basic 
skills. “And algebra is the new basic,” he says.

“Students are starting to realize that if they want better jobs and 
better opportunities, they need higher-level math,” says John Bakelaar, 
assistant principal at Whitten Middle School in Jackson, Mississippi. 
And educators are starting to realize, he says, “that we need to make 
higher-level courses—Statistics, Calculus, and Trigonometry—available 
to all students.” 

Still, although most educators embrace more challenging math 
courses for all students and a majority of parents do believe that today’s 
students should learn advanced algebra and calculus, most parents and 
students are generally happy with the status quo, according the Pub-
lic Agenda’s report. In fact, the number of parents who worry whether 
schools are teaching enough math and science has decreased since the 
mid-1990s. 

Education, business, and government leaders, therefore, must now 
help parents and other stakeholders understand this paradox, says Public 
Agenda. These leaders must point out that failing to improve mathemat-
ics instruction for all threatens too many students’ futures (see p. ix). 

This push for public awareness comes none too soon for Nancy 
Foote, a mathematics teacher on assignment in Higley, Arizona. Indeed, 
when Foote attended a symposium held at film director George Lucas’ s 
Skywalker Ranch, she asked a congressman why mathematical illiteracy 
is okay. “I think there is a lot of lip service being paid to the fact that we, 
as a country, are falling behind in math,” but not enough action is being 
taken, she says. For her part, Foote never misses an opportunity to tell 
her students that “it’s not okay to not know math.”

Harvey F. Silver and Richard W. Strong agree. “Math opens up career 
paths, empowers consumers, makes meaningful all kinds of data, from 



© 2007 Hawker Brownlow Education 106129

Considering Curriculum
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Math Education: A National Imperative?
According to many educators, business leaders, and government 
policymakers, a sound mathematics education is key to a student’s 
career success and to U.S. competitiveness. Even so, a prevailing 
ambivalence about whether all students need to become skilled in 
the subject may suggest otherwise.

Ask parents if they want their children to learn math, and 
they’ll always answer yes, says Barbara J. Reys, distinguished pro-
fessor of mathematics education at the University of Missouri. She 
adds that parents, however, will also say, “I wasn’t good at math.” 
Some parents also believe that not all students can learn math-
ematics and that “if they don’t, it’s okay,” says Reys. 

This vacillation may stem from parents’ own unfavorable expe-
riences with math in school, states Reys. It can also result from 
another kind of angst: Unlike with reading, “it’s not too long before 
kids are studying math that’s beyond what their parents studied. 
Parents are [then] out of the picture,” she observes. Educators, too, 
have communicated mixed signals about how necessary it is for all 
students to learn mathematics, especially upper-level subjects like 
algebra and calculus. “Until recently, many people thought about 
mathematics as a discipline that is comprehensible to only a select, 
talented few,” write Lynn T. Goldsmith and Ilene Kantrov in Guid-
ing Curriculum Decisions for Middle-Grades Mathematics. “Instruc-
tional traditions paid little attention to helping students make 
sense of the mathematical ideas they encountered,” the authors 
state (2001, p. 37). 

Fortunately, the societal acceptance of poor mathematics 
achievement is waning. Dissatisfaction with poor math perfor-
mance has “become intense and it is growing,” write the authors of 
Mathematical Proficiency for All Students. “Every student now needs 
competency in mathematics,” the RAND Mathematics Study Panel 
asserts (RAND Mathematics Study Panel, 2003, p. 2). 
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basketball statistics to political polls to the latest trends in the stock 
market,” they write in the foreword to Styles and Strategies for Teaching 
Middle School Mathematics (2003, p. 5). 

For all these positive outcomes, however, Silver and Strong note a 
troubling reality: the longer a majority of students are in school, the less 
they trust in their ability to do math. In fact, the authors point out, more 

This goal is vital, because educational and career opportuni-
ties, as well monetary success, are directly linked to mathematics 
achievement, say researchers. Studies find, in fact, that

• Students who completed higher-level mathematics courses 
in high school were more likely to earn a bachelor’s degree. A lon-
gitudinal study conducted by Clifford Adelman, a senior research 
analyst for the U.S. Department of Education, found that 8 percent 
of high school graduates with Algebra 1 under their belts earned a 
bachelor’s degree by age 30. In contrast, 80 percent of those who 
completed Calculus in high school earned a bachelor’s degree by 
age 30 (Adelman, 1999).

• More than half of workers earning more than $40,000 a year 
had completed two or more credits at the Algebra 2 level or higher, 
according to Anthony P. Carnevale and Donna M. Desrochers who 
analyzed data from the National Educational Longitudinal Survey 
(Carnevale & Desrochers, 2002).

• Taking higher-level math courses can boost a young person’s 
earnings potential after high school, Heather Rose and Julian R. 
Betts report in Math Matters: The Links Between High School Cur-
riculum, College Graduation, and Earnings. Rose and Betts found 
that after controlling for students’ demographic, family, and high 
school characteristics, one extra course in algebra or geometry is 
associated with 6.3 percent high earnings (Rose & Betts, 2001). 

Source: Adapted with permission from Priorities in Practice: The Essentials of Mathemat-
ics, K–6, (pp. 5, 10, 11), by K. Checkley, 2006, Alexandria, VA: ASCD. 
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than three quarters of all students who graduate from high school don’t 
believe that they are among the “special realm” of people who can be 
successful in a field that requires in-depth mathematics knowledge.

And that’s a serious problem. “If we send an army of math-haters out 
into today’s competitive global culture, we are short-changing millions 
of students by severely limiting their chances of future success,” Silver 
and Strong warn.

One response would be to create an army of math-lovers—among 
students, teachers, administrators, and parents. The question is, How? 

Luckily, we have some answers in this book.

• Teachers show how they are striving for equity. The stakes are high 
and every student needs to attain a higher level of mathematics under-
standing. The exemplary educators featured in this book share some 
proven strategies for helping them do so.

• Teachers share innovative lessons that address standards and help 
students see how math can be used in the world. 

• Education experts discuss the research that influences how cur-
riculum is developed and how instructional choices are made. 

• Teachers and educators explore ways to vary instruction to meet 
their students’ unique learning needs.

• Professional development experts, including teachers, discuss the 
kinds of learning experiences that teachers want and need.

We hope this book will help educators address the challenge of pro-
viding a sound mathematics education for all students.
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1Trends

I’m not out to convince anyone that calculus, or even algebra 
and geometry, are necessities in the hotel business. But I will 
argue long and loud that they are not useless ornaments 
pinned onto an average man’s education. . . . To resolve any 
problem into its simplest, clearest form, has been exceedingly 
useful. It is true that you do not use algebraic formulae but 
. . . I found higher mathematics the best possible exercise for 
developing the mental muscles necessary to this process.

—Conrad Hilton, Be My Guest

Emphasizing Equity: Why All Students Must Learn 
Higher-Level Mathematics 

Meet Gabrielle. She’s a white, middle-class teen who attends a suburban 

high school with a primarily white, middle-class student body.

Meet Tamika. She’s an African American, middle-class teen who 

attends an urban high school with an ethnically and socioeconomically 

diverse student body. 

Both girls want to go to college. To qualify, both must perform well 

in college preparatory math classes. When both girls earn a B in their 

first such class, they are optimistic about their continued achievement.

Only one girl would ultimately remain in a college preparatory 

program, however. The story of what went wrong—and what went 
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right—exemplifies the challenge of providing a high-quality mathemat-
ics curricula and effective instruction to all students.

Gabrielle and Tamika had similar aptitudes and attitudes toward 
math, but both needed to be supported in ways that extended beyond 
instruction. The girls’ academic achievement was influenced by how 
each school’s math department was organized, notes Ilana Horn, assis-
tant professor of mathematics education at the University of Washington 
in Seattle. Horn contrasted the two girls’ experiences in “Why Do Stu-
dents Drop Advanced Mathematics?” (2004). 

“Gabrielle found herself uncomfortable being a junior in a class filled 
with freshmen and sophomores.” She was reluctant to ask questions in 
class, not wanting to look “dumb.” When Gabrielle could only offer a 
partial solution to a problem, the teacher failed to guide her toward the 
answer and, instead, moved the lesson forward when another student 
offered the correct answer. “Subsequently, Gabrielle’s participation and 
forthrightness with questions diminished,” Horn writes. “Gabrielle even-
tually stopped doing her homework and ultimately earned a D in the 
course” (p. 63). 

Tamika also found the advanced math curriculum to be far more 
challenging than her earlier algebra class. Her geometry class moved 
at a faster pace, and students were expected to be more responsible 
for their learning. “In the algebra classes, teachers kept students inside 
during lunch or after school to complete any unfinished homework,” 
writes Horn (p. 63). In the geometry class, if students needed help, they 
needed to seek it out. Tamika did not seek help. Although she received 
a B- in the first half of the class, she ended the course with a D, earning 
credit but not a promotion to the next math class. She retook the second 
half of the class, but despite a more concerted effort on her part, Tamika 
did poorly on a final major test and, again, earned a D. 

The two stories end in decidedly different ways. When Gabrielle 
performed poorly, “she retreated to the remedial track for her senior 
year,” writes Horn (p. 63). Tamika, on the other hand, was in a school 
that had no remedial track. “Her geometry teachers evaluated her work 
and decided to allow her to attempt advanced algebra, the next class in 
the curriculum. She earned a B in the first semester and a C in the second 
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Trends

semester of advanced algebra. In her senior year, Tamika earned a B+ 
in precalculus, a course that exceeds college entry requirements,” Horn 
writes (p. 63).

Among the factors that led to Tamika’s success was the school’s phi-
losophy of building high expectations into the school’s mathematics cur-
riculum. Without a remedial track option, teachers were compelled to 
ensure Tamika would succeed, Horn explains. 

Success stories like Tamika’s may lead one to conclude that tracked 
high schools should be a thing of the past. But, Horn states, although 
“morally we should do it,” many teachers lack the resources to do it 
right. “We have to address the structures of school,” she says. School 
leaders need to overhaul schedules that give students more opportuni-
ties to retake courses they find difficult, for example, and free up more 
time for teacher collaboration and professional development. Horn 
adds that school leaders and teachers also have to be aware of—and 
address—social status issues.

“The tracks become social spaces,” says Horn. “Kids with certain 
identities” prefer to remain with their peers, and they may “affiliate aca-
demic success with being ‘white’ or ‘nerdy.’ ” Moving to a college pre-
paratory track can be socially risky for these students, she explains. 
Horn recalled an African American student from a diverse urban—and 
tracked—school where she once taught. He was “super bright,” but 
hadn’t enrolled in an algebra class. “I remember saying during a parent-
teacher conference that he needed to be in an algebra class. But he would 
not do it,” says Horn. His mother eventually enrolled him in a private 
school where the prevailing culture didn’t thwart his potential. His 
mother, Horn says, “didn’t want him to be in a school where he couldn’t 
achieve.”

And promoting achievement in more rigorous math courses has 
become a central focus of educators interested in reforming K–12 math-
ematics. Indeed, equity is one of six core principles included in the 
Principles and Standards for School Mathematics (PSSM), published by the 
National Council of Teachers of Mathematics (NCTM, 2000). 

“Excellence in mathematics education requires equity—high expec-
tations and strong support for all students,” the PSSM authors write. 
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