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ABSTRACT

This article explores the idea that the society-driven notion of more academics more
quickly may in fact be a faulty belief when it comes to developing a deep understanding of math,
fostering an interest in the subject, and providing equitable access to meaningful instruction.
While some educators and many parents would disagree with the rationale behind slowing
progress through math courses, it is possible that decreasing the push to conquer college-level
coursework while still in high school may actually provide long-term benefits to learners. In
addition, while universities continue to base admission decisions, particularly in STEM fields, on
the applicant’s completion of Calculus I in high school, the evidence does not support this

criterion as an indicator of student success in college.

Introduction

College-bound students are at a distinct advantage if they have taken calculus while still
in high school. In order to take calculus in high school, students must take Algebra I in eighth
grade or double up on math classes later in high school, which is extremely difficult. The most
typical path to completing calculus in high school is the ability to complete Algebra I in eighth

grade. While it can be argued that we continue to push students to achieve higher levels and



move farther ahead while watering down the content, colleges have already bought into the
narrative of students needing college-level classes in high school to prove their collegiate worth
and acceptance to prestigious four-year universities often requiring calculus completion prior to
admission.

About 24% of American students take Algebra I in eighth grade, starting down the path
to having access to higher-level math classes in high school (US Department of Education,
2019). In public schools, this placement is largely determined by standardized test scores and
acceptance into a gifted program. In independent schools, students who may not qualify for
taking Algebra I in eighth grade at a public school have the opportunity based on the nature of
independent schools. Independent school students have access to classes with fewer students and
tutors who can help them get through a large chunk of the time that their brain is moving from
concrete operational thought to the formal operational stage, where students are more ready to
learn complex mathematical concepts. In addition, in more affluent public schools, the story is
similar. Knowing that students are largely not ready for Algebra I in eighth grade due to brain
development, we allow the students who truly excel at math this opportunity. But we also allow
the more affluent and privileged students this opportunity.

By saturating schools with students able to advance to calculus in twelfth grade, we dilute
the accomplishments of those who stand out as mathematicians with those who had the privilege
of a certain school experience or environment. This, then, pushes those students who are
academically on par with most but did not have access to tutors, independent school experiences,
or affluent home lives farther down the college acceptance and scholarship totem pole. This begs

the question: Who gets to take advanced math courses and who decides?



It is important to note that it is worth challenging what has become the educational norm
of pushing students toward accelerated math courses and shifting that narrative toward an
understanding of the value of providing students with meaningful mathematical experiences
which allow for deep learning of content in ways that build a solid foundation for critical
mathematical thinking. This groundwork allows students to develop a higher level of
mathematical skill as they begin advanced courses in college as opposed to pushing through the
fastest and, perhaps, most shallow path of learning. This paper will explore an alternative to the

race to Algebra in middle school and Calculus in high school.

The fallacy of the need for calculus in high school to determine college success

A commonly held belief is that the key to college acceptance and success is the
completion of college-level courses while students are still in high school. American public
schools place profound importance on pushing students into Advanced Placement courses as
early as their freshman year of high school. There is a “common perception in our colleges and
universities that calculus should still serve as a filter that makes sure students who are “not
worthy” are not allowed to proceed on a STEM path” (Bressoud, 2021). Is this, in fact, true,
though? How strongly correlated is college success to the completion of calculus in high school?

A study published in 2017 by Paul Attewell and Daniel Douglas indicates that “more
advanced coursework in math - especially precalculus and calculus - is associated with attending
a four-year college, attending a more selective college, and completing a BA” (p. 658). Data can
be used to support a variety of thoughts that may or may not be correlated facts. Data such as this
has the ability to support the notion that the completion of calculus in high school is a critical

determining factor of student success in college, which, of course, creates a connection to their



success as adults. Attewall and Douglas (2017) continue by saying that, “school mathematics
seems to play a predominant role in our educational sorting process precisely because of its
apparent objectivity as a yardstick, along with long-standing western cultural beliefs about its
relationship to innate talent as well as its perceived independence from family circumstances” (p.
665). The belief is that math is the subject that has the ability and objectivity to allow the
educational system to sort students based on their aptitude and to allow those most able to have
access to calculus in high school, apparently placing them on a trajectory toward a selective
college, completing a BA, and, likely, a more successful adult life.

But, a 2021 study out of Harvard University may contradict this widely held belief.
“Contrary to widely-held opinion, taking high school calculus isn’t necessary for success later in
college calculus - what’s more important is mastering the prerequisites, algebra, geometry, and
trigonometry - that lead to calculus” (Harvard University, 2021, para. 2). As we aim to send
students barrelling down the mathematical road to success with our eyes on the high school
calculus class as the goal, we may be sacrificing teaching students to develop a deep
understanding of the material in the prerequisite courses. Many students are arriving at the doors
of their senior year Calculus class lacking a mastery of algebra, geometry, and trigonometry.
After completing the Advanced Placement calculus class, it turns out that “only about one in five
students who take calculus in high school actually skip over the first course in college”
(Bressoud, 2021). So, we are rushing students to a calculus class that it turns out 80% of them
will not reap any collegiate benefit from. And this rush to Calculus begins years before students

walk into that classroom.

The race for calculus



The path to that elusive high school calculus classroom door begins when students are
still in middle school. As students begin middle school, they are put into math tracks based on
perceived ability, standardized test scores, parent waivers, participation in the gifted program, or
enrollment in an independent school. This tracking will set the stage for the coursework they will
be able to complete in eighth grade. The most typical path to the completion of calculus in high
school begins with taking Algebra I in the eighth grade. This allows students to progress through
one math course per year of high school finishing with AP calculus their senior year.

Algebra I is “seen as a gatekeeper course: Students normally need to complete Algebra I
in order to take higher-level mathematics and science courses. Taking the course earlier in their
academic careers allows students sufficient time to take the more advanced courses that are often
prerequisites for postsecondary STEM majors” (US Department of Education, 2018, para. 2). At
this point, the push for the achievement that will apparently drive student success has been
moved from a course taken by 17 and 18-year-olds to an advanced middle school math course
that needs to be completed by 13-year-olds. The completion of Algebra I by eighth graders is
what sets students on the perceived path to success. Despite a Harvard study arguing otherwise,
college admission boards, parents, and school administrators look for the path that leads to
completion of calculus prior to entrance to college, and that path begins in middle school. Simply
put, “Algebra acts as a gatekeeper for access to advanced courses and college-readiness”

(Rickles, 2013, p. 251).

Why are we closing doors of opportunity for thirteen-year-olds?
The popularity of tracking in US schools has ebbed and flowed over the decades. While

many schools seem to have backtracked from the idea of defined tracks for students based on



academic achievement, when it comes to math, many schools find themselves back to tracking.
Many schools across the US, Europe, and Australia have accepted, or allowed, the determination
that students must be identified based on ability and labeled as “high” or “low”, regardless of the
impact that this may have on their future opportunities in high school and beyond and without
acknowledgment of whether these labeled were truly based on intelligence and ability or whether
the labels may also be grounded in other issues. In addition, this idea of tracking has allowed for
the questionable nature of a system that appears to allow for selection by ability as much as by
gender, class, and race (Boaler, 1997). In 1987, Tomlinson succinctly stated that

Although ability is supposedly the major criterion for placement in subject and

examination levels, ability is an ambiguous concept and school conceptions of ability can

be affected by perceptions that pupils are members of particular social or ethnic groups
and by the behaviour of individual pupils. Factors related to class, gender, ethnicity, and
behaviour can be shown to affect the placement of pupils at option time, even those of

similar ability. (1987, p. 106)

As decisions are being made regarding tracking and coursework for middle school
students, it is important to understand what this looks like. Decisions are being made when
children are still 11 or 12 years old that will potentially have significant educational
consequences. “Mathematics achievement in middle school years determines high school course
choices in mathematics and also influences post secondary options, occupational and career
opportunities” (Singh, K. and Granville, M., 1998, p. 58). By placing students in courses that are
potentially the most developmentally appropriate, educational decisions are being made that will
have an impact on choices that students have in the future.

These doors of opportunity are not being equally closed, though.



The selective nature of algebra placement carried out in most districts across the country
means schools can limit Grade 8§ algebra to the highest achieving students at the possible
cost of restricting opportunities for some, or take a more egalitarian, or universal,
approach at the possible cost of misaligning instruction for under-prepared and advanced
students (Rickles, 2013, p. 251).
Students who have less access to the opportunities which have the potential to push them ahead
begin school under-prepared. Based simply on lack of access and academic preparation, many
minority students miss the opportunity to be prepared for an accelerated math course in middle
school and are therefore virtually shut out of the opportunity to progress through a course
sequence which will result in them completing calculus while in high school. “The pattern of
differential course taking in mathematics is started at the middle school and continues through
high school years creating ever-wider gaps in achievement”(Singh, K. and Granville, M., 1998,
p. 58). As these achievement gaps widen, they become more difficult to close and the
opportunities for advancement become less and less likely.

In addition, we must question how we are choosing which doors to close for these
adolescents. Much of the tracking that occurs in middle school is based on students’ standardized
test scores and their demonstration of possessed knowledge. To draw on Vygotsky’s theory of
learning, one can note that “knowledge is not something that the learner possesses but is a
competence inferred from the learner’s manifested ability to complete a task, either unaided, or,
with the help of a more capable other, in what is termed the learner’s zone of proximal
development” (Ernest, Skovsmore, van Bendegem, Bicudo, Miarka, Kvasv, Moeller, 2016, p. 7).
As students are assessed largely through standardized tests and performance on summative

assessments to identify their proficiency in mathematics, educators may not be able to identify a



students’ ability to complete a task which may indicate their readiness or potential for
proficiency in an accelerated math track. Students typically are not given the opportunity to
demonstrate not only what they can do on their own, but also what they can do when aided by an
adult or a more capable peer. If given the opportunity to progress through a rigorous, advanced
math program that allowed for more significant collaboration, it is possible that more students
would be able to demonstrate the skills expected to be developed as a prerequisite for calculus in
high school.

Consider instead the concept of a mathematical mindset that allows for growth. This
growth mindset seeks to undermine the concept of standardized testing to identify those who can
and cannot participate in the advanced math track to prepare for calculus in high school.
“Making a mathematical kind of mindset is tied to an equity project that aims to undo the
educational and social inequalities that appear to come from the assumptions about who can and
cannot achieve in mathematics” (Diaz, 2020, p.4). There are significant social inequalities
present in our current math tracking system which must be addressed as we determine who has

access to accelerated math courses and the opportunities society correlates with them.

Are we preparing everyone to succeed?

“Mathematics education is central in research that focuses on what knowledge, skills, and
dispositions define successful teaching and learning in efforts to prepare all children for the
future and improve educational opportunities” (Diaz, 2020, p.2). By funneling a select group of
students into advanced math courses, which is determined while many are still in the concrete
operational stage of brain development, schools are not preparing all children to succeed, rather

they are preparing certain children to succeed.



While the perception is that access to an accelerated math track is determined solely by
past academic performance, some students are able to skirt those requirements and gain access to
taking an Algebra I course in eighth grade. In addition, many students are disproportionately
under-represented in eighth-grade algebra courses. Attewell and Douglas (2017) noted that
“tracking often begins in middle school when students are divided into more or less advanced
math coursework, and that this early math-based tracking affects students' placement later in high
school science and other subjects. Looking at the racial achievement gap, scholars today observe
a pattern of tracking based on mathematics.” (pp. 651 - 652) The racial achievement gap has
been documented since the 1970s. While much work has been done in an attempt to close the
gap, the documented change has shown many increases in educational achievement among all
students, while the actual closing of the achievement gap between white students and students
from other ethnic backgrounds has only been marginal. In addition, there is a difference in the
opportunity afforded to many minority students. “Ethnic group discrepancies in mathematics
course enrollment and achievement can be traced back to middle school years and even
elementary school. Enrollment in eighth-grade algebra sets the course for enrollment in
higher-level mathematics courses in high school. In fact, eighth-grade algebra can be described
as a gatekeeping course that puts students either on a higher track of math courses or essentially
limits access to full course participation in high school mathematics course sequence” (Singh, K.
and Granville, M., 1998, p. 58). Beginning as early as elementary school, ethnic minorities and
students with behavior issues are being denied opportunities to begin a track that will allow them
access to Algebra I in eighth grade and calculus in high school. (Rickles, 2013, p. 258)

There are several important statistics to digest during the assessment of whether schools

are preparing all students to succeed.



e About 24% of American students take Algebra I in eighth grade
e About 30% of school districts across the nation do not offer Algebra I in 8th grade
e Only 12% of 8th graders who are black are enrolled in Algebra I in 8th grade (US
Department of Education, 2018)
e White students take calculus in high school at more than double the rate of black
students
e 38% of the top 25% SES students take calculus in high school, while only 7% of
the bottom 25% SES students take calculus in high school (Bressoud, 2021)
Singh and Granville (1998) conducted significant research into the enrollment of black
students in eighth-grade algebra courses. They found that “there are significant racial/ethnic
differences in mathematics course enrollment, mathematics achievement and mathematics career
choices (Singh, K. and Granville, M., 1998, p. 58). The underrepresentation and
under-participation of African American students in accelerated or advanced math courses is a
serious problem in American schools. When compared to their Caucasian counterparts, African
American students consistently have both lower participation rates and achievement test scores
in mathematics (Singh, K. and Granville, M., 1998). The sorting of students to determine
placement in math courses has long-term implications on the educational outcomes of large
groups of learners. “We need to be honest about the strong emphasis placed on advanced
mathematics in schooling, and critically examine the sorting function that the subject plays in the
educational institutions, especially given its likely effects on social stratification” (Attewell and
Douglas, 2017, p. 665).
In her book Frames of War: When Is Life Grievable?, Judith Butler (2009) examines the

differentiated value of lives and how the devaluation of certain lives allows for such atrocities as
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war. This devaluation extends to the methods used to limit educational opportunities to certain
groups. Butler (2009) notes that the concept of a “right to life” implies “positive obligations to
provide those basic supports that seek to minimize precariousness in egalitarian ways: food,
shelter, work, medical care, education, rights of mobility and expression, protection against
injury and oppression” (p. 21). As we identify opportunities for students to prepare to advance
into the math courses that society believes provide the most potential for success, educational
institutions are not recognizing that “right to life” in providing the opportunities to minimize the

grievous outcomes of denied opportunities to certain groups and individuals.

The case for understanding differences to create equity in math education

While society is told the story of access to advanced math courses being based on ability,
that is only partially true. As recently as 2017, research has indicated that advanced math courses
are not accessible equally across the country. Students from low SES families and minority
groups have the least access to math courses beyond geometry (Attewell and Douglas, 2017).
“The structure of mathematics education in the US - and the opportunities it affords today’s
students - is highly inequitable. The very conscious decision made in the 1950s and 1960s to
emphasize calculus at the postsecondary level in order to prepare engineers and physicists has
profoundly shaped mathematics instruction in high school” (Bressoud, 2021).

In the schools where advanced courses are available, many minority and low SES
students are still not enrolled in them. In the 70% of middle schools that offer Algebra 1 in
eighth grade (US Department of Education, 2018), the students who come from homes with
parents that are educated beyond high school and who have a higher income and occupational

status are more likely to be enrolled in an eighth-grade algebra course because their parents are
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able to offer educational guidance and identify the importance of access to the advanced math
track. On the other hand, the students who come from homes with parents who cannot provide
guidance in educational course selection often receive the least assistance and support in
choosing classes from educators and counselors in their school. It is critical to understand the
significance of the role of guidance in course selection and the benefits it yields to provide
additional support to the students who do not have these advantages at home (Singh, K. and
Granville, M., 1998).

It has been identified that “students with a college-educated parent, high family SES, and
parents involved in course selection are more likely to take Grade 8 algebra. Students in private
schools have about a 50% greater likelihood of taking Grade 8 algebra than students in public
school” (Rickles, 2013, p. 258 - 259). While the societal definition of academic success has
largely been tied to the levels of classes students are enrolled in, we must also understand that
this definition of success has many strings attached to it. By simply realizing the impact of a
private school education on the likelihood of having access to Algebra I courses in eighth grade,
we have to identify the possibility of privilege being a significant factor that plays into access to
higher level math courses. While there are some private schools that use rigorous academic
criteria to determine acceptance, there are many more that do not have the same academic
requirements. Because it may be important to the private school reputation to be able to say that
all of their eighth-graders complete Algebra I, the school sets expectations of parents or students
or sets interventions in place which allow for all of their students to complete Algebra I in eighth
grade.

In addition, Douglas and Attwall (2017) identify the impact of privilege when they state

that
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students who have effortlessly absorbed high cultural capital from their privileged
families operate as natives in the school milieu. Their ease in learning is “misrecognized”
- whether intentionally or not - as superior intelligence or aptitude. Thus the educational
system reproduces class inequalities by translating family background into differences in
educational performances that, in time, turn into superior occupational positions (p. 650)
Through acknowledging the disparities that race, class, and gender create in the ability to access
higher-level math courses in the timely manner needed to allow students to complete calculus in
high school, we can begin the conversation that allows for equitable access to rigorous courses
for all students. We can identify the methods of support needed for those students who have
faced educational inequity to allow them equal opportunity in the math classroom. And we can
question the notion of why calculus is perceived as being needed prior to college and the validity

of Algebra I becoming an academic gatekeeper.

By providing opportunities, how do we support students?

The contemporary math curriculum presumes that “mathematical ability is not inherited -
anyone can learn math” (Van de Walle, et al., 2021, p.9). If this is true, why are we so hesitant to
offer equitable math opportunities? The real question is not whether the students are able to learn
algebra in eighth grade, but whether they have been equitably prepared and how they will be
supported. Students are not receiving the same opportunities across the educational system in the
United States.

There is the concept of a mathematical mindset, and there are psychological traits that
characterize this mindset and they are culturally made and historically determined (Diaz, 2020).

There is a cultural and historical definition of mathematical ability in the classroom which we
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can choose to separate ourselves from in the classrooms, in the use of math curriculum materials,
and in the methods of tracking students. Too many students walk into math classrooms with the
fixed mindset of not being good at math. By providing appropriate activities and support
systems, we can shift that mindset so that students identify themselves as capable and receive the
support necessary to succeed.

Bruce Biddle (1999) has done significant research regarding equity in educational
opportunities. He notes that per-pupil expenditures can range from less than $3,000 per year to
more than $15,000 per year. The students who live in the most affluent neighborhoods in the
most generous states receive the most funding while the students who live in the poorest
communities receive the least funding (Payne and Biddle, 1999). Given that it has been
determined that there is a significant level of privilege connected to the accessibility of
higher-level math courses based on socioeconomic status, it is not surprising to see that the
schools in the poorest communities do not have the financial resources to provide additional
support systems to the students who need it the most. Imagine the support and opportunity we
could provide these students with $12,000 per student per year.

Since “mounting evidence supports an educational system where algebra is at least the
default Grade 8 curriculum for most students,” we must look at ways to provide opportunities
and support these students in accelerated math courses (Rickles, 2013, p. 264). As we look for
these opportunities to support students, it will be imperative to find ways to reach the families of
these students as well. In addition to providing opportunities for students to receive stellar math
instruction in the early years, knowing that many of these most at-risk students come from homes

with adults who may find it challenging to provide the support needed, schools will need to
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provide information to these families about the benefits of an advanced math program and
resources to help support their students.

Teachers may find that they need to provide additional teaching time and resources to
students who have previously been placed in a less advanced track. In order to do this, schools
may need to allow additional financial resources for teachers’ time and purchase of supplemental
resources. While the opinion tends to linger that teachers are expected to work additional hours
each day to provide tutoring for students, teachers and students would benefit from financial
compensation for additional hours worked to provide for students’ educational needs. The
discrepancy in per-pupil expenditures among schools would address many needs for a variety of
students and it would be impressive to see the additional tutoring programs, after-school support,

and smaller class sizes that this funding could provide.

If everyone takes the top path, a new top path will be created - then what?

“Placing underprepared students in algebra would water down algebra instruction and
have a detrimental effect on the learning of well-prepared students” (Rickles, 2013, p. 263). A
reality to consider in the push for making an accelerated math program available to all students is
whether or not this is an educationally sound practice. Inevitably, as access to Algebra I in eighth
grade and calculus in high school is expanded, a new advanced path will be sought out to create
a new prestigious path. While creating equitable educational opportunities is critical to have
justice in our society, the continuation of the belief that there must be a more rigorous,
accelerated academic pathway to demonstrate student prestige creates a divided educational

society.
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The case for realistic expectations

While there is reason to advocate for access to accelerated classes for all students,
imagine an educational system that shifted its focus to slower progress and deeper understanding.
As opposed to accelerating curriculum, imagine schools that created time for reflection and
exploration. Educational institutions across much of the United States have turned much of their
focus to college readiness. Students largely focus on taking the “right” courses so that they can
prove their worth to colleges and universities. There is a growing concern, though, that many of
our youths’ plans for college and the work-world are not based in reality. In addition, these
unrealized expectations are leading to stress, anxiety, mental health issues, decreased lifetime
earnings, and increases in substance abuse problems (Jerrim, 2014).

The ramifications of mental health problems, patterns of substance abuse, and decreased
lifetime earnings are perhaps far more concerning on the large scale than the impacts of not
having access to Algebra I in middle school and calculus in high school. By providing these
opportunities for some while using them as the metric to gauge future success, what other
impacts are being had on our youth?

While a case can be made for providing equitable access to higher-level math courses
beginning in middle and high school, perhaps an equally compelling case can be made for
limiting access to higher-level math courses in middle and high school. As a math department
coordinator at an independent school, I can attest to the unpopularity of this idea. We live in a
society where success is defined by more - more dance lessons, more sports, more academic
rigor, more high school classes in middle school, more college classes in high school. Colleges
look for evidence of the more that has been completed by children. What if education shifted to

the depth? The explanations? The reflections? The why and the how?
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In discussion

As a critical theorist, Theodor Adorno drew on the ideas of Freud and Marx. Within his
work, Adorno noted that you cannot detach philosophical theory from practice and that the
problem with philosophy is that it gets caught up in its own concept while neglecting to connect
the philosophy with its real-world implications. Adorno and others’ critical theory work “offers a
strong critique of the way mathematics is used in society, and this critique can be taken so far as
to question the basic assumptions upon which mathematics education rests” (Ernest, 2012).

The assumption has been made that the opportunity to take calculus in high school makes
the determination of future success in college, opening the door to acceptance to a good
university and increasing the likelihood of earning a BS degree. This assumption has been
accepted by general society and pushed into our middle schools as students are identified as
eighth-graders and offered the privilege to have access to Algebra I in eighth grade - the gateway
to calculus in high school. This assumption is defining the mathematical school experiences of
students across the United States. This assumption should be questioned and, I would argue,
deconstructed.

In his writings, Derrida worked with the idea of deconstruction. While Echographies of
Television (2002) focused largely on arguments related to media and images, the concept of
deconstructing societal constructs is relevant in many fields. In deconstructing the assumption
that the path to academic and career success is dependent upon the completion of calculus in
high school, we must evaluate what students actually need to be successful math learners. When

students have the opportunity to think deeply about math concepts and build confidence in their
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understanding of foundational concepts, students develop the ability to apply those skills to more
advanced math as they progress through a course sequence.

As students are placed into a prescribed course sequence at a young age - often as
pre-teens - it is worth analyzing the appropriateness of this practice. Jacques Derrida (2002)
raises the question “who has the right of inspection over whom?”’ (p. 33) While Derrida focuses
his answer to this question on access to media and, specifically, images, the question of the right
to inspection can be extended to include those ways in which standardized test scores are used as
a means of “inspecting” students and determining which students have access to the accelerated
math courses, while other students are denied the opportunity to pursue this course of study.

In the book Lectures on Negative Dialectics: Fragments of a Lecture Course 1965/1966
(2003), documentation of one of Adorno’s lectures includes his observations that

a society based on profit necessarily contains this division in society because of the

objective existence of the profit motive. This profit motive which divides society and

potentially tears it apart is also the factor by means of which society reproduces its own

existence (p. 21).

The divisiveness created through the funneling of some students into higher-level math courses
and touting this as the route to collegiate success and financial means while pushing other
students away from this opportunity is being driven by the definition of success being correlated
with socioeconomic status. “There are powerful forces at work keeping cultural domination and
institutional racism in place, for it serves the interests of capital and the politically powerful.”
(Ernest, 1991, p.268) The divisiveness created based on the profit motive addressed by Adorno,

whether intentional or not, serves the interest of those in the higher tiers of society with
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socioeconomic power. These have unequal access to higher-level math courses which best serve
their interests.

Perhaps the determining factor in student success is not the title of the most advanced
math course that students were able to complete before graduation from high school. Students
must be taught math in a manner that leads them to believe that they can learn math, that they
can achieve success in complex math courses. Rather than arguing what level of math we can get
students to and present to college students who were able to complete an accelerated math path,
the discussion should turn to providing students with opportunities to develop a rich
mathematical knowledge base. In order to do this, we must discuss the “underlying issue [which]
really seems to be the capacity of teachers” (Lewis, p. 421). More deeply, the attitudes regarding
math aptitude are projected on students by society, their parents, and their teachers. “American
teachers must confront their own attitudes toward learning math” (Lewis, p. 421). Culturally, we
in schools have continually reinforced the belief system that mathematical ability is innate, that
there is only one correct way to solve a problem, and that math work is best done individually.

Judith Butler (2010) identifies ways in which we have identified some lives as grievable
or valuable and that though the making of some lives to be less valuable than others, we can
justify grievances such as war. This devaluation of some carries over into the schools as we place
a higher value on certain types of coursework, such as higher-level math, and make those courses
available only to some students. It continues in the classroom when teachers identify students as
good at math and bad at math and base this determination on perceived innate ability.

When many students work through advanced math coursework, they do so in a highly
linear manner, with the goal being to apply an algorithm that will produce a singular correct

method and answer. The ability to apply an algorithm neglects to teach students the beauty of
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mathematics and the ways that mathematics can be used to solve a multitude of problems. When
upper-tier universities base their admittance standards on students plowing through advanced
math coursework, it is quite possible that the best and brightest are not the ones filling their
hallowed hallways. Rather than pour our educational energy into defining academic excellence
as the completion of Algebra I in eighth grade and calculus in high school, let us evaluate
providing rich mathematical opportunities to all students. Let us look for ways to provide
meaningful mathematical experiences to all students. Rather than providing different
opportunities for students which purport to be based on ability, but are also based on privilege,
let us consider providing opportunities for differences in problem-solving, collaboration with
peers and adults, and find ways to allow all students to see themselves as successful math

learners.

The conversation is not finished

Paola Velero (2018) asks the question “What is mathematics in relation to society, what
does mathematics do as part of the school curriculum, and what are the potentials of mathematics
education to produce or challenge inequalities in society and among students?”” (p. 105) These
questions pose many philosophical challenges to society’s commonly accepted ways of teaching
and learning math. As educational policy makers determine math curricular outcomes and derive
goals and pathways based on a linear set of data which appears to correlate completion of
Algebra I in eighth grade and calculus prior to high school graduation to collegiate success, they
fail to look beyond the ability to follow a series of ever more challenging math algorithms to
progress through coursework to understand the inequalities posed by the access to educational

opportunities.
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The quest for understanding not only how to close both achievement and opportunity
gaps for minority and low SES students will continue long into the future, and the academic
pendulum will continue to swing as colleges redefine their criteria for admittance and high
school advanced course access ebbs and flows. As Theodor Adorno notes,

it cannot be the task of philosophy to be ‘exhaustive’, to use the schoolmasterly

expression. Even when I was still at school, I never understood why teachers would write

at the end of an essay that the topic had not been fully ‘exhausted’. This was because
even then [ was aware that the human mind was concerned with intensity, depth of

immersion, and not a sort of quantitative completeness (p. 126).

This is by no means an exhaustive examination of access to higher levels of math coursework or
whether providing access to this coursework provides greater benefit or harm to students, but my
goal is for this to allow the human mind to immerse itself in the ideas presented and draw

conclusions as we move forward in formulating educational goals in the United States.
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