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By improving Algebra 2
and subsequent high
school mathematics
courses, schools could
broaden the population
of students who enroll
and succeed in
advanced mathematics
courses. With each
additional mathematics
course completed,
students become much
more likely to graduate
from college and to
earn a high income

as adults.

With all the attention given to students’ 8" grade test scores, it’s easy to forget what matters:
whether students continue taking and succeeding in upper level mathematics courses
throughout high school and college, not just what they score at one point in time. Indeed,
research has consistently and repeatedly shown strong associations between success in more
advanced math courses at high school, on one hand, and students’ educational attainment,
career opportunities and earnings, on the other. The best evidence comes from studies with
longitudinal data of nationally representative samples.

Obtaining a Bachelor’s Degree

The U.S. Department of Education’s landmark report (Adelman, 1999) showed that a student’s
highest level of mathematics courses in high school strongly predicts a student’s completion of
a bachelor’s degree. By tracking a national sample of students who were 10th graders in 1980
for 13 subsequent years, the report showed that finishing a high school course beyond Algebra
2, such as Trigonometry, Pre-Calculus and Calculus, more than doubled the probability of
college-enrolled students obtaining their bachelor’s degree.

The effect of the highest high school math course was stronger than any other variable
examined, including high school test scores, grade-point averages, class rank, track within
mathematics courses, socioeconomic status, race, and ethnicity. Similar findings were found
in a recent replication study (Adelman, 2006), which used data from the National Educational
Longitudinal Study (NELS) that tracked students who were eighth graders in 1988 through the
year 2000.

Earning a High Income

Students who took more advanced math courses during high school earned significantly
more than those who took only lower level courses (Rose & Betts, 2001, 2004). An additional
Algebra or Geometry course is associated with over six percent higher earnings, holding all
other typical factors constant. The predicted effect of an additional Calculus courses on
earnings is 12 percent.

It is important to note that the studies described above do not claim causality. Furthermore,
there are at least two reasons why completing more mathematics courses may increase
earnings. First, the mathematics that a student learns in high school may be directly useful to
them in college and on the job. Second, upper level mathematics is known to be cognitively
demanding, and colleges and employers may select students who succeeded at upper level
mathematics because they perceive the students as being smarter (regardless of whether the
colleges or employers will require the students to use advanced mathematics).

Indeed, a study indicates that about half of the predicted effect of math courses on earnings
comes from cognitive gains directly from the advanced courses in high school, while the other
half comes indirectly through enabling students to obtain more postsecondary education
(Rose & Betts, 2001, 2004).

What Kinds of Investment are Needed?

Clearly investing in improvements to high school mathematics education could pay handsome
returns through the higher degrees obtained by students, the higher incomes they earn, and
the greater contributions they make to society. But what kinds of investment are needed?

Recent research using the NELS88 data set provides some answers (Grubb, 2008).

Many effective resources are not simply based on spending levels, but involve integrating
several related components. This helps explain why money often does not make a difference
to outcomes.
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To improve student achievement in Algebra 2, for example, high schools may need to integrate
teacher professional development with the purchase of new curriculum materials, as well as give
teachers more freedom to innovate. Furthermore, different resources affect different outcomes.

Supportive resources, such as small learning communities, have the most effect on student
persistence into higher level mathematics courses (the factor that best predicts college

graduation and later earnings).

Cognitive resources, such as an integration of more conceptual, constructivist teaching with
traditional skills-oriented teaching, are most likely to boost test scores in a particular course.

Consequently, schools that want to maximize both outcomes - current test scores and success
later in life - will invest in both cognitive and supportive resources for their students.

Even for students who do not go on to college, success in mathematics is important. Improving
high school mathematics instruction can reduce the high school dropout rate, and simply
graduating from high school has an enormous impact on students’ earning potential.

Furthermore, for students who do not complete college, math is still important. A study at
Cornell University examined a series of military data sets in which worker competencies have
been correlated with hands-on measures of job performance (Bishop, 1988). It found that
greater competence in higher level math, science, and language arts is indeed associated with
greater success in training and better performance on the job.

Ultimately, schools which thoughtfully integrate a mix of resources to comprehensively address
the cognitive and support needs of their students through Algebra 2 and beyond will provide
the most value to the communities they serve.
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