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	The struggle to define the foundation of mathematics that occurred during the late 19th century and early 20th century in philosophy of mathematics have surfaced in the 21st century; this time the discussions have migrated to philosophy of mathematics education.  Ernest (2013) sets the tone by asking what foundational themes ought to play a significant role in theorizing about 21st century mathematics education or as he writes, “what ought to be the ‘first philosophy’ in mathematics education?”  After careful analysis and deliberation, his answer is that ethics ought to take precedence over other philosophical domains, such as epistemology, aesthetics, logic, and ontology.  Concerning to ontology, Ernest writes:
	“…metaphysics, and in particular ontology, might provide a rich philosophical 	basis for mathematics education. However, any claims for ontology to be a first 	philosophy need much more development, and thus 	remain nothing more than an 	unrealized possibility for the moment.” (ibid, p. 10)
While I agree with Ernest’s conclusion, I would like to build upon his work to develop a framework to show how ontology may also play a foundational role in philosophy of mathematics education, particularly in the field of policy research.  Although ontology is a relatively unheard of term in educational discourses today, it is an important theme in philosophy of mathematics and philosophy of education discourses. By ontological, I am referring to the way in which mathematics and the entities/objects/processes that are utilized in its practice explain a model of the world as we have come to understand it. Ontologically, we can say that an absolutist (Platonism) vision would be very different from a fallibilistic (formalism, nominalism) one in that the former would posit unchangeable quantifiable ways of knowing the world and the latter would argue that the essence of the world is either unknowable or continuing changing and therefore immeasurable in the traditional sense.  
	Understanding the ontological worldview present in policy documents can enable educational researchers and stakeholders to critique as well as conceptualize alternatives to policy reforms in mathematics education.  Ontological inquiry in education is slowly gaining momentum (e.g. Brown, 2010; Cobb et al. 1992, Restivo, Bendegam, & Fischer, 1993). Yet, with the exception of a few scholars (e.g. Bosse, 2006), very little work has analyzed policy specifically for its ontological assumptions.
	In this work, I show how ontological inquiry can be developed to serve as a foundation for philosophy for mathematics education, particularly for educational policy research.  To do so, I reflect upon findings from a larger empirical study that examined inherent philosophical assumptions in U.S. mathematics education policy reform documents.  The philosophical distinctions that were studied were axiology, or what overarching purpose mathematics education reform ought to serve, epistemology, or what theoretical knowledge base claims ground particular pedagogical theories for how best to teach and learn mathematics, and ontology, or what underlying conceptions of mathematics govern how learners and teachers understand mathematical objects and processes.  
	The objective of this larger study was to code and systematically analyse, using content analysis methodology, the epistemological claims, axiological aims, and ontological assumptions present in documents about mathematics education publically disseminated in the U.S. in order to understand the overall structure of the discourse and how these philosophical distinctions are normatively prearranged to the public.  The findings reveal incoherency in the way in which philosophical distinctions were present within policy documents, and how they were defined and utilized to justify pedagogical theories and overall aims that mathematics education ought to serve.   The empirical section of this paper sets these larger findings in contrast to marginalized discourses in mathematics education that specifically seek social justice axiological objectives.   The purpose for doing so was to explore what possible philosophical distinctions were different among diverging discourses.  
	The underlying purpose for this work is to develop a framework that may broaden the critique against Neoliberal axiological objectives present in mathematics education reform policies worldwide, which reduce math learners to workers that must compete in an economically deprived global world and defines citizens as consumers whose sole democratic purpose is to garner enough numerical literacy in order to not ensue financial hardship to themselves and to their country. 
	I begin this essay by exploring the conceptual bridge between ontology and political action. I relate this perspective to specifically address how philosophy of mathematics education can serve to ignite political praxis.  Then, using content analysis as a methodological tool, I show how examples from results from a larger empirically study can be used to contrast with results from alternative discourses.  Last, I discuss the implications for political praxis within the education field and offer preliminary suggestions for social justice reform in mathematics education.
The main questions that drove this work are as followes:
1. What are the ontological assumptions present in U.S. mathematics education reform discourses and their marginalized alternative discourses?  
2. How can knowing these assumptions influence a more powerful praxis for meeting democratic social justice aims in education today?
Thus, these questions rest on the following suppositions:
1. Ontological assumptions are inherent in mathematics education discourses and important within the larger framework of education.
2.  Once change agents within education become aware of such assumptions, this new knowledge will facilitate a more powerful praxis to meet social justice democratic aims. 	 

The Importance of Ontological Inquiry in Mathematics
	No other discipline has been perceived as valuable to the needs of a society as well as the knowledge base of individual citizens as mathematics (Burbaker, 2008; Steen, 1997).  To begin to critique the dominant agenda of current mathematics education reform, which is centered on maintaining national competitive technological edge in a global capitalistic marketplace, we need to first become aware of the way in which the discipline of mathematics frames our world and our vision of ourselves within it.  Needless to say, mathematics has done more than simply provide an arena for abstract thinking; it has been argued that our perception of mathematics frames our possible way of seeing the world, thereby excluding alternative conceptions of reality (Restivo, Bendegam & Fisher, 1993; Warnick & Stemhagen, 2007). 
	The way we conceptualize mathematics directly relates to how we interact on a political and social level.  If we are to work towards social justice democratic aims in mathematics education, we must ask not only how to utilize mathematics to understand our world but also understand how mathematics shapes this world.  For instance, we can ask what types of conceptions of mathematics knowledge helped play a role in industrialization, world wars, and globalization in the 21st century? Or, we may ask what particular conceptions of mathematics underlie how we utilize it in our daily lives?  Further, we can explore how the values we place on mathematical knowledge influences the types of careers we choose, lifestyles we live, and material objects we value.  
	Mathematical knowledge is ubiquitous in modern society.  This fact leads me to conclude that it is precisely within such an all-encompassing discipline that change has the greatest potential to emerge.  The standardization and high stakes testing that has characterized policy reforms is not just about mathematics, but is mathematical insofar as it utilizes and is grounded on a particular ontological view of mathematics.  Thus, if policy practices and ideologies can be questioned and viable alternatives can be made, then it can be due to a turn in the way we ontologically view mathematics.  
Popkewitz  (2003) contends that 
	“Mathematics becomes the hand maiden to get another industrial agenda, an 	agenda outlined by managerial corporate needs, functions and other operations 	will serve the operating desire of the technological complex as the future unfolds 	mathematics becomes a means of transforming experience into bits of 	information, it concurrent mutates learners into consumers”  (p. 265). 
	Indeed, critical theorists are right to point out the power struggles and social inequities inherent in modern capitalistic societies.  I agree fully in the utilization of mathematics to uncover these destructive truths.  However, I wonder if we may not have gone far enough in our exploration of how these inequities emerged and what underlying philosophical assumptions were used to justify them.  For instance, a positivist ontological view of numbers would assume that numbers are static eternal entities whose objective validity cannot be questioned.  Certainty, such a view warrants capitalistic practices and western meritocracy ideologies, which help facilitate social and cultural inequalities.   Currently, in the U.S. companies have begun using credit ratings as a means of differentiating future employees.  This unconstitutional practice decontextualizes mathematical knowledge from social, political, and cultural variables, thereby legitimizing hiring practices that marginalize economically disadvantages groups from obtaining gainful and meaningful employment.  Only a positivist view of mathematics can justify such unethical practices.  However, if we understand mathematics in a fallibilist ontological view, which posits that numbers are culturally defined and therefore are always subjectively tied to social-political and cultural domains in which they are situated, than numerical data can only be placed in context to other more qualitative information.  Further, if we view mathematical entities as complex relations or parts of one another, perhaps as modern set theorists do or as I later term an aesthetic ontological view, than numerical data becomes a beautiful web of ideas that is more interested in explaining social as well as natural phenomenon in new and innovative ways, and becomes less interested in differentiating people by any variable since such a practice would seem incomprehensible and uninteresting.  
	As the above example illustrated, our philosophical conceptions of what mathematics directly relate to how we use it in society.  But, where do we learn such views of mathematics?  The obvious, but certainly not exhaustive, answer is through education, both informal and formal.   In the following sections, I explain how ontological conceptions of mathematics play a crucial role in curricula, pedagogical, and reform decisions in education.  
Ontology and Mathematics Education
	 The critical theorists of critical mathematics pedagogy were right to claim that education of mathematics is the rightful place for higher consciousness to emerge, yet they did not dig deeply enough to wonder exactly how such changes may take place and from where they stem.  Indeed, “any attempt to improve mathematics teaching in the United States without changing its culture will prove fruitless. (Davison & Mitchell, 2008, p. 150).  Foucault warned us that only after we identify implicit social-political and cultural structures that are latent within dominant discourses, can we begin to lay the framework for seeing what potential political action can occur.  Inquiry into social phenomenon should aim to disturb or “disrupt that which forms the very groundwork of our present, to make the given once more strange and to cause wonder at how it came to appear so natural” (Rose, 1999, p. 58).  It is within this spirit that this study was undertaken, so that researchers and educational theorists might begin to see the strangeness of how mathematics is thought of and used in modern society and to question such practices and rationales are natural. 
Kurt Stemhagen (2003) writes:
	Furthermore, rethinking the purpose of school mathematics as a means to arm 	students with tools for social justice, while certainly an improvement over school 	mathematics as drill-and-kill or even as sets of isolated individual constructions, 	might miss the point. It might miss the point because it is a post hoc application of 	mathematics to our social problems. In other words, a strong form of recognition 	as to the historical, social, and cultural contexts of mathematics and mathematics 	education requires means that—in addition to using pre-decided upon 	mathematical knowledge and skills to improve our social circumstances—we 	need to acknowledge that mathematics itself is fundamentally historically, 	socially, and culturally situated”  (p. 64).  
Curricula changes might not be enough to help social justice causes within mathematics education.  Thom (1973) informed us “all mathematical pedagogy, even if scarcely coherent, rests on a philosophy of mathematics” (p. 204).  I would like to further this assertion and claim that ontological inquiry, a classical branch of mathematics and one that was once at the forefront of debates in philosophy of mathematics, is also essential to inquiry about the very purposes mathematics education ought to serve.  Solely examining the connection between epistemology and axiology in mathematics education policy reforms cannot give us the whole picture or suggest which alternative is the most sound.  This is because there are implicit ontological assumptions that are foundational to both epistemological claims on knowledge acquisition and axiological objectives that dictate the ends and means of mathematics education.  To illustrate this point I offer two short examples that describe ontological views of mathematics.  
	To understand mathematics in a positivist stance, or as a transcendental Platonic sense, as the ancient Greeks did, mathematics is a field of absolute knowledge that exists regardless of human understanding or cultural influence. In this ontological view, mathematical objects such as numbers and functions are absolute and precise in definition and static in their application.  Teaching practices that reflect such a view would rely on rote learning and drills to ensure students develop the essential basic mathematical facts early on.  It also would be categorized as having a reliance on numerical data and quantitative analysis, so much so that the numerical data generated through quantitative analysis would be viewed as valid and objective.  However, mathematics understood this way might not be the sole means to economic success either for the individual competing for jobs or for the nation trying to maintain global superiority at the world free market stage.  Instead, the primary purpose would be to raise our understanding of the world around us and imagine what may transcend it. 
	The opposite of a Platonic view of mathematics, is the fallibilistic view.  Fallibilistic ontological assumptions stress the human element in culture and society that influences the way mathematics is not only taught, but how its knowledge evolves through new inventions and cultural values.  Mathematics understood this way would seek pragmatic ways to enrich human life and therefore seek to use mathematical knowledge in utilitarian ways that can help a person get a job or keep a nation strong.  Although a fallibilistic ontological view of mathematics seems to fit better with constructivist epistemologies rather than traditional ones, it is not clear if such ontological assumptions are present in the policies that specify a constructivist epistemic stance on teaching and learning. 
	There is yet another view, which I have termed aesthetic. In this ontological conception of mathematics, the beauty and wonder of mathematics are at the forefront.  Numbers are viewed as only relational to one another, and structures and pathways are more essential to understand these structures than formulas and algorithms.  Such a conception of mathematics stresses cooperation in the classroom, perhaps influencing teaching practices that are not tied to the dichotomous teacher-centered vs. student-centered models; rather, the classroom would be viewed as a “community of inquiry,” where everyone is an equal participant activity engaged in utilizes one’s imagination and creative abilities in doing mathematics (Lushyn, 2003).  
	The above ontological views of mathematics are not only present in the classroom, but also in policy reform documents that dictate classroom practices from top-down national and state levels.  While there is indeed an important difference between the day-to-day classroom experiences in a particular place and time, nonetheless, these spaces are increasingly being regulated and controlled by governmental practices that seek to undermine teacher autonomy and punish local school districts for not meeting impossible national objectives (e.g. Apple 2004; Giroux, 2005).  Thus, an important area for praxis against such practices can be through a direct critique of policy discourses.	

Ontology and Education Policy Reform Discourses
	
	Typically, U.S. reform policies in mathematics education frame mathematics as an essential skill for all democratic citizens as well as a critical epistemological tradition for maintaining superiority in the global marketplace (e.g. America Competes Act, 2007; Defining a 21st Century Education, 2009). While many scholars have objected to this reductive economic rationale for developing exemplary mathematical practices in U.S. public schools (e.g. Apple, 2003; Gabbard, 2000; Martin, 2007), they have not questions the possible disconnect between the way in which our society views the subject of mathematics and how it prescribes how it must be taught, and the purposes of its learning.  It seems valid to believe that when reform objectives change, as in policy changes, the pedagogical practices that underwrite them would as well. Or we can say that when axiological aims change so to must the epistemological claims that ground them.  This is not the case in mathematics education reforms, at least in the U.S.’s educational reform history.  Interestingly, traditional epistemologies, which posit that knowledge of mathematics exists outside of each individual learner and thus must be learned through memorization, drills, and other cognitive apparatuses that aim to produce knowledgeable mathematics learners from otherwise math illiterate students, are still are quite prevalent in pedagogical practices in the U.S. However, even though traditional epistemologies are increasingly replaced by constructivists’ pedagogies, which posit that the individual student actively creates knowledge and thus must learn mathematics through an exploratory authentic hands-on manner using manipulatives and open ended real life problems, the axiological objectives that constructivists’ pedagogies are suppose to serve are similar to the ones present in justifying traditional epistemologies. 
	Another way to analyse policies is not to examine what it said, but the underlying justifications for the policies themselves.  In policy discourse, numbers are ubiquitous and used to make and justify decisions (Lester, 2005; Schmidt, Wang, & McKnight, 2005).  This point becomes apparent when reading what the U.S. government has termed “the gold standard of research,” which is quasi-experimental or experimental research designs that relay exclusively on quantitative methodologies that never question the philosophical assumptions latent in the claims researchers make from their numerical findings.   
	“Every number is a political claim about where to draw the line.  And similarities and differences are the ultimate basis for decisions in public policy” (Davis, 1992, p 167).  “Counting says a phenomenon is common, regular, and expected …counting moves an event from the singular to the plural.  To count something is to identify it and give it clear boundaries” (ibid, 172).   Numbers are used to make normative claims about what is average or acceptable in a reform package.  Numbers are also used to tell stories about what is to be counted and therefore assessed as effective proof that a given policy is working or not, thereby appointing authority and dismissing critiques. Rarely, are numerical findings contextualized and viewed from a holistic lens such that cultural, environmental, and other variables are taken into account during interpretation of the “data.”  
	The critique of quantitative methodology is even more poignant when applied to mathematics education, since it is mathematical theory that makes theses research practices possible.  Further, it is the contentious understanding of the ontological questions fundamental to mathematics that underpins the way in which mathematical data is understood and therefore used to drive policy-making decisions. Davis (1992) explains, “numbers make normative leaps and measures, which implies a need for action, because we do not measure things except when we want to change them or change our behavior in response in them”  (p. 167).  Thus, the political tension of numbers usage in policy and thereby society, must not be ignored either by policy researchers or by educational professionals.  Moreover, the way in which numbers are taught in an education system is intrinsically linked to the way numbers influence the real lives of citizens and their children.  What must be remembered when analyzing policy is that policy documents are not static entities that exist outside the sociopolitical world out of which they arise.  Rather, they are influenced by and created in sociopolitical contexts that are negotiated and agreed by a people within a society that hold a power position which enables them to disseminate their own values, norms, and beliefs onto the masses. “Documents often present and represent the committed positions of groups and individuals on policy issues and therefore can be analyzed to show how particular discourses are dominant, or where tensions in policy reflect struggles between various values” (Sharp & Richardson, 2001, p.199). Understanding policy documents is the way researchers can study the normative assumptions a particular society has on certain issues and disciplines.  In the case of this study, views on what mathematics education ought to serve, how it ought to proceed, and what it ought to encompass are all societally held normative assumptions.  These assumptions are found in policy documents, since these documents help shape and often reflect the norms held by groups that have the authoritative power to make decisions about what is best for citizens and their children when it comes to their education in mathematics.  
	Extrapolating the norms a society has on a particular issue is a difficult undertaking.  However, analysis of public policy documents provides a method by which researchers can view the rhetoric and discourse surrounding highly political societal issues of great importance, such as mathematics education in the 21st century.  Marshall and Rossman (1999) explain that the review of documents is an “unobtrusive method, rich in portraying the values and beliefs of participants in the setting” (p. 116). In other words, documents can be seen as social texts, which “emerge out of, but also produce, particular policy discourses” (Jackmore, & Lander 2005, p. 100).  Analysis of policy documents has the potential to expand the research done in policy studies beyond simple implementation advocacy or critique, but to broader areas of discussion about the very purposes of educational policy and how or why such purposes can be used.  In the following sections, I attempt just such an analysis.
Philosophical Framework for Analysis
[bookmark: _Toc171786807]	The following section describes the philosophical distinctions of axiology, epistemology, and ontology that were used in the coding of U.S. policy reform discourses.  Although, these categories could never to be thought of as exclusive, they strictly serve as analytic constructs during the coding procedure in order to make sense of the policy discourses.  
Conceptions of Mathematics (Ontological)
	There are traditionally two ways of conceptualizing the field of mathematics (Spillane, 2000).  These can be understood as the dichotomy between absolutist and fallibilist notions of mathematics, where the former believes mathematics has a direct link to empirical or rational truths outside the human subject, while the latter posits that all mathematical knowledge is based on cultural, social, and political forces, that are inherently flawed, evolving, and biased.  Absolutist includes realism and some forms of formalism and intuitionism.  Fallibilist includes nominalism and constructivism (Ernest 2004). 
	A third possibility is what I have termed aesthetic conception of mathematics.  Scholars (e.g. Sinclair, 2001;Tymoczko, 1993; Wang, 2001) have proclaimed the aesthetic dimension of mathematics as the key characteristic of the mathematical learning experience.  A particular example of a philosophy of mathematics based on aesthetics might be Resnik’s (1981) notion of mathematics as a study of patterns and Shapiro’s (1997) mathematics as a study of structures.  Within these views, mathematicians and philosophers of mathematics are not concerned with the ontological properties or truth-values of numbers themselves, but only the structures and relationships that bind them together.  Thus, the absolutism claim that numbers exist outside of human understanding as well as the fallibilistic assertion that numbers are completely part of a human cultural understanding of a particular worldview, make way for an alternative.  This alternative is not a compromise or a synthesis of the two more popular dichotomous views, but an altogether new ontological conception of mathematics.  Shapiro explains that on all versions of structuralism, the nature of objects in the places of structure does not matter – only the relations among the objects are significant.  A simple way of understanding this is to realize that numbers are always in relation to one another.  For example, you are only short compared to someone taller; a thousand dollars is either a lot of money or not that much depending on where you live and the lifestyle you are accustom to.   
[bookmark: _Toc170708565][bookmark: _Toc171786808]Pedagogies of Mathematics Education (Epistemological)
[bookmark: _Toc171786809][bookmark: _Toc170708564][bookmark: _Toc171786811]	Theories on learning mathematics can be differentiated into three broad, not exclusive categories: traditional, constructivists, and political.  Traditional pedagogies refer to root learning strategies, characterized by students memorizing formulas and algorithms, sitting quietly doing worksheets, and a highly authoritative teacher.  Constructivist pedagogies assumes a child-centered approach to learning, one that is characterized by differential learning techniques, hands on learning, and a compassionate teacher. Political pedagogies, such as ethnomathematics and critical mathematics pedagogy (e.g. D’Ambrosio, 2001; Frankenstein, 1983; Gutstein, 2006; Skovsmose, 1994) main goal is to foster a democratic awareness for the learner, so that mathematics can be used as a tool to undercover the social inequalities hidden within our society. Certainly, critical theorists would claim all pedagogies are inherently political and although I am not contesting this assertion, I am only signifying that political pedagogies are categorically different because their aim for mathematics education is explicitly political and the primary focus, while the others are implicit and not primary driven by a political agenda. pedagogy to provide a concrete understanding of how mathematics itself frames our world and how we can use it to re-conceptualized.  
Aims for Mathematics Education (Axiological)
Ernest (2004, p. 6) identifies five discreet aims of mathematics education. 
· Industrial Trainer aims- “back to basics”, numeracy and social training in obedience (authoritarian)
· Technological Pragmatists aims – useful mathematics to the appropriate level and knowledge and skill certification (industry-centered)
· Old Humanist aims – transmission of the body of mathematical knowledge (mathematics centered)
· Progressive Educators aims – creativity, self-realization through mathematics (child-centered)
· Public Educator aims – critical awareness and democratic citizenship via mathematics (social justice centered)

For the purposes of analysis, I collapse these five into three categories: utilitarian, cognitive, and democratic aims of education to differentiate the aims of mathematics education policy documents for the study. Utilitarian aims can encompass the first two of Ernest’s categories since the commonality is that mathematics education ought to provide the skills and knowledge needed for a productive adult life.  Cognitive aims assume that only learning high levels of mathematics ought to be the central import for education, thus this category relates best with the humanist aim, but I will argue the Progressive aims may fit as well since these are also interested in the direct learning comprehension of the mathematics student. Democratic aims for education may also include progressive aims, but most certainly include the social justice aims.  
	To give some concrete examples, utilitarian aims of mathematics education can be seen more concretely in reforms such as the America Competes Act (2007) that asks schools to produce workers with the technological knowledge our nation needs to maintain its competitive edge in the global marketplace.  Utilitarian aims also can be depicted in the U.S. Science and Technology Workforce Report (2009), which demands schools produce competent future workers.  In addition, the call for private corporations to become increasingly involved in education is a direct result of utilitarian objectives in education reforms.  It seems that utilitarian aims can posit either a fallibilist or absolutist conception of mathematics since neither matters as long as the result is students that are functional members of the society as it stands.  Pedagogies also seem to be pliable as long as they achieve the desired result.  
	Cognitive aims can best be seen through the “Back to Basics Act” as well as the “New Math” reforms since both opposing educational aims attempted to provide students with pedagogical techniques and curricula enhancements that would facilitate a high level of understanding of mathematics.  The difference, of course, between these two reform packages is their conceptions of mathematics, as well as the pedagogies they employed.  In Back to Basics, absolutist conception of mathematics was more prevalent as well as traditional pedagogical approaches.  In the New Math reform, the aesthetic conception of mathematics could be seen, as well as certain constructivist and political pedagogies utilized. 
	Democratic aims are the most difficult to pin down, since in democratic countries like the U.S., all educational discourses must in some way evoke this objective, albeit rhetorically. In regard to conception of mathematics, it would seem fallibilist claims seem most obvious, yet others might work as well depending on the definition of democracy posited.  Certainly, the political pedagogies seem to correlate the easiest with democratic aims, however this all depends on what definition of democracy one is using. 
	It would seem that utilitarian and democratic aims for mathematics education are the antithesis to each other, but this may not be the case.  Indeed, in current dominant policy discourse that I uncovered, these two are completely intertwined. If one believes that the U.S. is a functioning democracy, than it would be perfectly reasonable to use the meritocracy argument that mathematics education ought to aim to provide the knowledge and skill set needed to earn a living wage. On the other hand, if one is a critical pedagogue as Ernest’s public educator aim depicts, democratic aims of mathematics education assume a much different agenda. The below graph visually summarizes these philosophical distinctive categories, used specifically for coding purposes of the larger study and for the one presented here in this paper. 
Relationships in Mathematics Education Discourses



Methodology and Data

	I used content analysis (Krippendorff , 2004) as the methodology for this study, since it allows a researcher to investigate the assumptions made within policy documents and affords a reflexive window into the cultural patterns, interests, and values a society holds. Qualitative content analysis encourages a deep familiarity with the documents, which can then lead to identification of key themes so as to draw inferences from the textual material (Perakyla, 2005).  
	For the initial larger study I was interested in collecting publically accessible documents either explicitly from the U.S. Department of Education or directly tied to them through funding or advocating activities, such as specific standardized test reports or particular policy recommendation reports.  In order to capture these documents, I incorporated a recursive strategy for data collection.  More specifically, I began with a search in the ed.gov website for policy documents. After these were collected, I expanded my search using the Google search engine with the key words U.S. education policy and mathematics.  Overall, 38 documents were used as data points, yielding more than 200 codes overall.
	After the initial coding and findings investigated, it became apparent that the axiological, epistemological, and ontological philosophical distinctions present in U.S. policy reform discourses were completely incoherent with one another since often in any given document, philosophical categories were intertwined with one another and did not relate to other specific categories within my framework; for instance, if a traditional epistemology was connected to an absolutist conception of mathematics and an utilitarian aim, this was not necessarily the case in other documents.  The philosophical discourse could be described as chaotic and incoherent at best.  
	These findings made me wonder if such incoherence was present in non-dominant reform discourses, such as those more explicit in their social justice objectives.  I believed that the philosophical distinctions that governed these more periphery documents would be more specific and provide an alternative ontological view of mathematics that grounds the epistemological and axiological discourses that serve more social justice agendas. In order to investigate this, I coded two additional documents, I used the National Council of Teachers of Mathematics (NCTM) Principals and Standards (2009) document, and Gutstein’s work titled Teaching and Learning Mathematics for Social Justice, where he used Mathematics in Context (MiC), which is an alternative curricula and pedagogy tool for developing critical consciousness among low-income, social marginalized communities. 
	NCTM is widely known as an advocate for constructivist pedagogical theory, as well as a strong proponent of democratic social objectives for education.  Although, NCTM does have influence in policy making decisions, it still serves an intermediate between economic neoliberal school reforms such as Obama’s Race to the Top education reform package (2007) and more marginalized social justice discourses such as ones from the critical mathematics pedagogy field.  Gutstein’s work is well known for an exemplary pedagogy for critical mathematics and therefore factors as an alternative discourse.  Gutstein proclaims that “a pedagogy for social justice has three main goals: helping students develop sociopolitical consciousness, a sense of agency, and positive social and cultural identities” (p. 40).  
	The above two diverging discourses were studied along side an example of a STEM (science, technology, engineering, and mathematics education) initiative document, titled Adding it Up.  This document is exemplary to the neoliberal discourse in U.S. policy reforms today since STEM’s primary explicit agenda is to foster more competitive workers to ensure U.S. dominancy in the global marketplace. 
Findings
	Although the coding of the above three documents was extensive, yielding many codes in most if not all categories, I concentrate here on offering findings that serve to exemplify the discourses found in each document.  The purpose for doing so is to establish what the differences in philosophical distinctions are latent in the discourses.  Below key phrases and/or sentences in each category are given and related to the three documents. 



Table 1: Codes within diverging documents:
	Document
	Conceptions of mathematics (Ontological)
	Pedagogical Theory (Epistemological)
	Objective of Mathematics Education
(Axiological)
	Key Quotes

	Gutstein (2003) Teaching and Learning Mathematics for Social Justice
Mathematics in Context (MiC)  
	 - Human activity
 - Cultural content 
 - Meaningful
 - Relevant tool
 - Valuable tool to make sense of their lives.
- Mathematical power
	 - Problem posing
 - Real world examples
 - Cultural relevant
 - Raise questions, not answer them 
– “reading the world, reading the word”


	 - Social justice consciousness              
 - Critique the economic competitiveness frame of NCTM equity platform.
 - Critique social phenomenon
 - Have students change their attitude about mathematics.
	An education that provides students with the knowledge and dispositions to struggle against racism and other forms of oppression ultimately helps create a more just and equitable society.” (p. 41)

	NCTM (2009) “Executive Summary: Principals and Standards for School Mathematics”
	- Important
 - Critical 
 - Power of geometry to make arguments about relationships
- Mathematics is an integrated field of study. 
	 - Align factual knowledge with procedural 
-Knowledge leads to conceptual understanding.
- Appropriate use of technology
 - Students own interests
 - inter-relatedness of mathematical ideals
 - Learn to be clear, precise 
	- Individual learners
 - Workplace
 - Enhance opportunities
 - Equity
 - Reasoning statistically is essential to being an informed citizen and consumer.
 - Confidence in problem solving outside of class


	The study of measurement is crucial in the school mathematics curriculum because of its practicality and pervasiveness in so many aspects of life. (p 3, para 6)

	Adding it Up (2001) Helping Children Learn Mathematics.
	-Mathematics is a universal, utilitarian subject
- Mathematics also has a more specialized, esoteric, and esthetic side. It epitomizes the beauty and power of deductive reasoning”
	- The quality of instruction also depends on how students engage with learning tasks. 
-Students must link their informal knowledge and experience to mathematical abstractions.
 - Manipulatives (physical objects used to represent mathematical ideas), when used well, can provide such links.
	- Moreover, certain segments of the U.S. population are not well represented among those who do succeed in school mathematics.
-To make good choices in the marketplace, they must know how to spot flaws in deductive and probabilistic reasoning as well as how to estimate the results of computations. 

	For people to participate fully in society, they must know basic mathematics. Citizens who cannot reason mathematically are cut off from whole realms of human endeavor. Innumeracy deprives them not only of opportunity but also of competence in everyday tasks.




Discussion

	 Upon first inspection, these three documents seem very different; however utilizing content analysis distinctions can become more complex.  For instance, while it is apparent that Adding it Up has a utilitarian axiological objective, it also vaguely mentions democratic aims, albeit superficially.   Even more interesting in this same document, is the aesthetic ontological view of mathematics, which is coupled with an absolutist vision and connected to constructivist approaches to teaching and learning.  
	NCTM and Gutstein’s work first appear most similar.  Indeed, they share similar words and phrases such as “power” and “critical.” NCTM more closely resembles Adding it Up in its utilitarian aim for mathematics education and constructivist epistemology.  It is not clear within this specific document what NCTM’s ontological view of mathematics is.  Perhaps with the word ‘relationship’ is aesthetic, however the stress of mathematics as important seems to point more towards an absolutist stance.  While NCTM stresses the word “equity,” it places it solely in the service of economics and workforce readiness.  Democratic axiological objectives are thus superimposed within utilitarian objectives, without any clear distinction between them.  
	It is clear from his document that Gutstein understood the axiological contradiction present in NCTM’s discourse, but he does not seem clear in how to unravel it.  One might assume, he holds a fallibilist ontological view, given his phrase “human activity” and “cultural content”.  However, he also used words like “power” and “valuable tool” which presupposes certain objectivity or in the very least, efficiency for using mathematics.  In fact, NCTM and Gutstein stressed the word “mathematical power”.  For NCTM, this power is directly proportional to becoming numerically literate citizens; for Gutstein, this power is utilized to “read” the world and thereby become conscious of social injustices.  To summarize, here is a sketch of the discourses in relation to the philosophical distinctions:
	Document
	Ontology
	Epistemology
	Axiology

	Gutstein
	Fallibilist
	Transformative/ Constructivist
	Democratic

	NCTM
	Absolutist/Aesthetic
	Constructivist
	Utilitarian/Democratic

	Adding it Up
	Absolutist/Aesthetic
	Constructivist
	Utilitarian/Democratic



	When viewing the documents this way, it becomes clear that NCTM and Adding it Up have a lot of commonalities, while Gutstein’s work is philosophical different, because it rests upon a completely different ontological view of mathematics.  While, initially, I hoped to find more aesthetic notions of mathematics in alternative discourses such as Gutstein’s, I am not discouraged, since what I did find demonstrates the importance of thinking about ontology in mathematics education.  However, in the larger study about dominant discourses in U.S. policy reform documents, I found quite a bit of aesthetic conceptions of mathematics mentioned.  This was surprising, given the absolutist correlation to the standards and assessment movement most reforms in the U.S. uphold.  What was discouraging for me as a researcher was the link to constructivist epistemology within Gutstein’s discourse that was similar to NCTM’s and Adding it Up documents.  Could this be problematic for Gutstein’s overall democratic social justice aims?   In order to provide an alternative, it ought to be categorically different from the dominant ones; therefore, it isn’t clear how much Gutstein’s epistemological commitments, since they are both transformative and constructivist based, are different from the ones used to justify Neoliberal agendas.  How could this be changed and what role could Gutstein’s fallibilist ontological stance make on mathematics?
Implications for Policy and Praxis 
	The United States political and economic system has an underlying rational that is driven by a perception that there is a dominant conception of mathematics. This may not be the case.  If, as many believe, the U.S. political and economic system perpetuated social injustices, then we must question the mathematics conceptions that underlie it.  In order to do so, we may look towards where these conceptions of mathematics are proliferated.  The primary place for this, I believe, is in public education. Popkewitz defines reform as “an event that elucidates the productive nature of power rather than a solution to solve problems of teaching and learning" (Gabbard, 2000, p. 40).  He goes further to claim that "this new discourse of reform creates new subjects of government and creates new relations between individuals and the way they are governed" (Gabbard, 2000, p. 39).  However, reforms intrinsically hold certain philosophical assumptions, however ambiguous or incoherent.   Through the work of researching philosophical assumptions, alternatives to dominant reforms that work against social-justice objectives can be made.  Language is powerful since it proliferates the norms and values a society holds.  Thus, it is through developing our philosophical understanding of the way in which language is used to justify policy making decisions that on the end cause more harm than good, that we may gain powerful tools for praxis against such reforms.
	To summarize, mathematics, as it is traditional taught and conceived of as an absolutist account, causes us to assume the world is made up of quantifiable entities.  This belief allows us to construct objective standards in which to measure ourselves with and to place value on such knowledge.  On the other hand, if we assumed a fallibilist account of mathematics and utilize constructivist or political pedagogical approaches, our worldview might be altered in that we would not seek to determine value based on quantifiable measures. However, we are still bound to wondering how a fallibilist stance can overcome modern mathematical theory and Neo-Platonist views about numbers.  Lastly, if we entertain an aesthetic conception of mathematics, ontologically the topic becomes very interesting. Thinking about mathematics as a discipline that attempts to understand patterns and relationships provides an alternative to the historical aim of education as well as the pedagogies that have come forth to meet them.  Here, mathematics education would aim to provide an aesthetic experience of doing mathematics, which would in turn inspire the imagination and bring forth more cooperative democratic sensitivities.  If we learn mathematics as a system of relations and patterns, our ways of conceptualizing our world and our selves might change as well so that we would view connections to be explored rather than quantities to be measured.
	Perhaps, a fallibilist ontological perspective, as Gutstein showed us, can do the same work, at least in the ethical sense by disrupting dominant epistemic Western traditions, but much more work would need to be done to reconcile it from constructivist pedagogies that seem to undermine it, yet are tied to it discursively. 
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