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Abstract
To interrogate the place of mathematics in schools is to question the work of humans for the past millennia. Nonetheless, I do so here, as an inquiry into the paradox that students spend roughly a decade in mathematics classrooms, while leaving formal schooling with few skills in quantitative literacy (Steen, 2001). Specifically in this paper, I examine the extent to which mathematics is necessary for students’ ability to flourish upon exiting school, where flourishing—using Brighouse’s (2006) framework—consists of objective goods in tandem with a lifestyle in accordance with one’s inner desires. I situate mathematics within such a framework, questioning its role in permitting students to obtain objective goods, as well as its alignment with individuals’ interests. These results—as one might imagine—engender serious questions for mathematics educators and policy-makers. Indeed, as mathematics is a human creation, we are the ones who perpetuate its manifestation in schools. I challenge readers to reflect on our ability to empower students for future flourishing, and to consider the role that mathematics has—if any—in doing so.
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A typical child going through her or his country’s public education system will take ten to twelve years of mathematics courses. In this United States, and at the secondary level, this coursework often includes Algebra 1, Geometry, and Algebra 2 (or some permutation of the topics therein). What other disciplines have this privilege? Aside from English—sometimes referred to as language arts—no others permeate a students’ schooling experience as much as mathematics does. It is a paradox, then, that students in public schools spend roughly a decade in mathematics courses, yet leave—to a large extent—with few skills in quantitative literacy, or the ability to interpret and use numbers as they manifest in daily life (Jones, 2004; Steen, 2001). Hosts of individuals have commented on this quandary, so I avoid it here. Instead, in this paper I use Brighouse’s (2006) conception of flourishing to examine the extent to which mathematics is necessary for fostering students’ ability to live a flourishing life. 

This is a question of both quantity (i.e., how much mathematics?) and quality (i.e., the nature of that included). While the latter question has been the subject of significant debate (e.g., Schoenfeld, 2004), the two in tandem remain largely absent in literature. I challenge both. The contrasting views of Gibson (1986), a proponent of including logic in addition to mathematics within curricula, and Mumford (2006), a contender of increased (though different) mathematics within schools, serve as sounding boards for the rich diversity of thought on the matter. I argue that the status quo public mathematics curriculum does not serve students adequately for the world they encounter upon graduation. In fact, more mathematics—albeit tempting to favor—will not foster the literacy that empowers students in navigating a world of numbers – the literacy that fosters flourishing. I begin my argument innocuously by synthesizing Brighouse’s aims for education, then proceed to situate mathematics teaching within such aims.

It is a fair assumption that public schooling should serve to prepare students so that they may flourish, however one chooses to operationalize such a concept. Brighouse’s (2006) notion of flourishing is straightforward: objectively valuable goods (e.g., a family one loves, a home, etc.), coupled with a life that is lived from the inside (i.e., is commensurate with one’s desires), are together necessary and sufficient for a flourishing life (p. 16). Importantly, fostering this coupling should be schools’ primary aim. Its simplicity notwithstanding, flourishing incorporates a spectrum of needs, ranging from having a career, to spending time with friends and enjoying hobbies. If one subscribes to the notion that flourishing should be a primary aim of schooling, a question that immediately arises is how schools are to cultivate such. As one might anticipate, Brighouse (2006) does not have a prescription for doing so. On the contrary, any prescription would likely ignore the multiplicity of ways in which humans can flourish – counterproductive to Brighouse’s aim. We are left on our own, then, to situate mathematics within a curriculum that fosters flourishing. In what follows, I examine a spectrum of possible answers to the latter quandary, including the significant incorporation, drastic reduction, or—as I will propose—the modest change, of mathematics in school curricula.

	The former possibility alluded to above—the significant incorporation of mathematics in school curricula—is the status quo for the discipline in most schooling systems across the globe. The common reasoning for this is as follows: mathematics (when properly taught) is a beautiful subject, one which has not only enticed researchers for millennia with its splendor (e.g., Newton’s Laws, the proofs of Euclid, etc.), but also proven useful for both daily living and our progression as a capitalistic society (e.g., building bridges, drilling for oil, etc.) (Mumford, 2006). A liberal education—which we see remnants of within modern public-school curricula—should include mathematics so that it may awe future generations too. Conveniently, modern students also need to be able to balance checkbooks and calculate percent discounts, so there is no question of why we should include mathematics in school – its utility is obvious. The primary issue, for Mumford (2006) and a host of others, is that mathematics is not taught in a coherent way in schools; instead, students often conceive of the discipline as disparate both within itself as well as from other subjects. This is because of our tendency (at least in U.S. schools) to teach mathematics as a “forced march” through fractions, geometry, quadratic equations, and so on – all with little connection to the real world or with other topics in the discipline itself (p. 29). 

Mumford’s charge is a common and nontrivial one, with recent reforms such as the National Council of Teachers of Mathematics (2000) Standards and the National Governors Association’s (2010) Common Core State Standards for Mathematics providing important guidance in mollifying the “problem.” Absent from the conversation and standards, however, are the aims of such mollifications, and of the curriculum in general. Indeed, there are many questions with unclear answers, including: If we as educators had our way, what would students do with the mathematics we aim to teach? Would they all become engineers, computer scientists, or accountants? Would they all become mathematicians? Such answers are central to understanding why student occupy mathematics classrooms for roughly a decade of their lives. Even if answers to the latter two questions were both “yes,” such scenarios are unrealistic. 

With this low likelihood in hand, Gibson (1986) notes: “That some persons are going to be physicists is not a sufficient reason…for making as if to teach everyone the differential calculus” (p. 28). This charge notwithstanding, our curriculum does so anyway, teaching everyone the same mathematics (more or less) while only a small portion go on to actually use it. What is more, whenever we elect to make change like that called for by Mumford (2006), we see the following:
Gatherings of mathematical educators like the Cockcroft Committee have it as their business to decide how maths should be taught. They spare little time for the question of why maths should be taught, and none for the question of whether we need so much…The attitude taken is: if the maths we teach is found wanting, let’s have new maths-not less maths. (Gibson, 1986, p. 26)

The question that Gibson and I have—that of whether we need so much mathematics in schools—may come across as radical to many mathematics educators. Indeed, given the subject’s historical significance, as well as the current push for more students in science, technology, engineering, and mathematics (STEM) fields, such a question might be blasphemous. It is nonetheless valid. 

Gibson (1986) grounds the question in his concern that the formal teaching of logic is absent within most school curricula. He argues that in teaching mathematics, we expect students to develop logic and problem-solving skills along the way. The subject has a long history for serving as a proxy for logic and rationality (p. 30); all the while, this long history is not sufficient for continuing such an expectation. Indeed, such a belief is problematic when one considers the everyday importance of reasoning (through logic) and the lesser need for knowledge of rational functions. This begs the question of why we use the largely unneeded subject as a proxy for the needed one (assuming we desire to empower students with reason). With that in mind, Gibson’s recommendation is to incorporate more direct instruction in logic within school curricula in favor of mathematics above that needed for quantitative literacy. Clearly, Mumford (2006) and Gibson (1986) have contrasting views. Using Brighouse’s (2006) conception of flourishing, I side with Gibson (1986) while recognizing the associated concern of its realism in our complex society.

	Flourishing in our world is a nontrivial endeavor. I begin by seeing how mathematics connects to the objective goods of Brighouse’s (2006) framework for flourishing. Note that one may obtain objective goods in a myriad of ways, with the most significant that connect to mathematics being the remunerated work that brings about material goods. It is fair to claim that mathematics is only necessary for remunerated work insofar as such work requires mathematics; while that point may seem redundant (indeed it is), many careers with little mathematics involved require post-secondary degrees that do. To boot, in many countries, to even enter post-secondary education one must submit—and often perform well on—standardized tests that include mathematical content. This phenomenon is largely the result of, as discussed earlier, our belief that mathematics is a surrogate for rationality (Gibson, 1986), as well as the related belief that traditional mathematics courses cultivate quantitative literacy (Madison, 2003). Both of these beliefs are problematic, though a full argument for this claim is beyond the scope of this paper. Nonetheless, the conclusion I draw from this is that for careers that require no more mathematics than that demanded of quantitative literacy—i.e., the content found up to grade seven in most countries—the mathematics learned beyond such a grade is of little use for students in everyday life and work (Hughes-Hallett, 2003). We should cultivate sophisticated reasoning using elementary mathematics throughout students’ coursework following grade seven; however, such an endeavor should be interdisciplinary (Steele & Kilic-Bahi, 2008). This implies that mathematics not be absent from the curriculum after grade seven, but that we integrate it in meaningful ways across other disciplines. Now, for those individuals who pursue careers which necessitate more mathematics, it seems sensible to expect them to learn such content during their schooling; all the while, to expect the other portion of the population—which in 2012 was roughly 91% of U.S. college students (Snyder & Dillow, 2013)—to sit through similar courses, is neither practical nor fair to their interests. They should be able to acquire objective goods without advanced mathematical knowledge. 

	The second component of Brighouse’s (2006) framework for flourishing, living a life aligned with one’s inner desires, dictates that one be able to pursue their interests. On an “extreme” level, this means that an Amish child be able to choose a different lifestyle as she or he grows older (Brighouse, 2006); more mundane, but applicable to this argument, is that students be able to take coursework in subjects of their choice. Coursework in mathematics is readily offered by most schools, though its equitable accessibility is highly contentious (Berry, 2008). All the while, students are significantly less likely to be able to focus on courses in subjects such as art, geography, or sociology, among many others, should they desire to do so. Given my earlier claim that students ultimately pursuing disciplines that require only quantitative literacy (if that), this is an area in which schools can develop, assuming their aim is to help students flourish. 

	My thesis—that the curriculum in most countries requires too much mathematics of students—rests on the assumption that the primary aim of schools should be to help students to acquire objective goods and to lead lives on their own terms. The latter, as I have argued, suggests that students take as much or as little mathematics as they desire to – at least after grade seven. The former component—the acquisition of objective goods such as friends, material items, or love—requires mathematics only insofar as one’s career does. Sidestepping the problematic assumption that mathematics is a proxy for critical thinking and problem-solving, I argue that because most careers require no more mathematics than that demanded of a quantitative literate individual, it is unpractical to force all students through the same barrage of coursework. Such time spent learning mathematics is necessarily less time spent learning material of one’s interest. With all of this written, I recognize the inherent complexities and issues embedded within my argument. Indeed, I do not mean to suggest we resort back to the problematic practice of tracking within schools. All the while, the current practices we see are fundamentally incongruous with empowering students to flourish. The status quo mathematics curriculum does not empower the 91% alluded to above to effectively deal with quantities in our world “awash with numbers” (Steen, 2001, p. 1). I encourage educators and policy-makers to critically reflect on our complicity in the matter, as—albeit we are often well-intended—by allowing the current quantity of mathematics content in schools to remain constant, we ignore a significant component of the problems we purport to mollify.
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