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Evidence suggests that primary school teachers and their students have difficulty
connecting school mathematics with real world, community, professional, and culturally-
based ethnomathematical practices (Civil & Bernier, 2006; D'Ambrosio, 2006b; Gutstein,
2007). At the same time, teachers and students are often unable to effectively integrate
school mathematics and the mathematics embedded in technology (FitzSimons, 2002;
Friedman, 2005; Skovsmose, 2005). For example, both the Numbers and Operations
standard and the Algebra Standard of the Principles and Standards of for School
Mathematics (National Council of Teachers of Mathematics, 2000) suggest that teachers
help students consider what numbers mean through the exploration of patterns and
relationships. These ideas are often introduced as students grapple with non-decimal
number systems, including binary, octal, and hexadecimal systems. Students attempt to
add and subtract within these systems, but rarely are they encouraged to consider where
and how these systems are embedded in the technology that surrounds us, such as the
simple on/off circuitry in electrical power switches to generation of visual images on
television and other display screens. Outside of the typical primary school classroom,
standard mathematical concepts are differentially applied, using alternative nomenclature
and rationale to describe concepts, thereby masking the underlying abundance of
mathematical ideas to which they relate in many classroom experiences (Gainsburg,
2006; Gerofsky, 2006; Masingila, 1996; Nicol, 2002; Noss, Hoyles, & Pozzi, 2002;
Shockey, 2006).

More prosaically, primary and early secondary teachers recognize how out-of-
school experiences integrate with language arts, social studies, and science content

(Kennedy, 2006) to help students make connections between classroom curriculum and
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real world experiences. The classroom vocabulary in these disciplines, particularly for
language arts and social studies, is part of the “real world” vocabulary, thereby giving
students and teachers the ability to translate school learning beyond the walls of the
classroom. However, teachers are less likely to make similar connections between
mathematics taught in school (i.e., “school math”) and the mathematics that underlies
real-life day-to-day experiences (Gerofsky, 2004, 2006; Koirala & Bowman, 2003).
More often than not, U. S. teachers neither have the vocabulary nor the breadth and depth
of experience to offer their students entry into the community of mathematical thinking
outside of the school classroom.

“School math” is generally recognized by both teachers and students as an entity
separate from much of the “real world” (Bishop, Clarke, Corrigan, & Gunstone, 2006;
Empson, 2002; National Council of Teachers of Mathematics, 2006; National
Mathematics Advisory Panel, 2008). In effect, “school math” is its own
ethnomathematical community that shares little with the vocabulary and practices utilized
in other professional and socially identifiable ethnomathematical communities. U. S.
elementary school teachers compared to Chinese counterparts have limited mathematical
vocabularies (Ma, 1999) and have difficulty recognizing how school mathematics is a
necessary precursor for understanding and participating in the maintenance and
development of technological activities in all fields (Nicol, 2002; Skovsmose, 2005).
Thus, teachers have a difficult time bringing out-of-classroom mathematics into the
classroom, and vice versa, and, as a result, mathematics classrooms have become
bounded communities: what is taught and learned in the classroom is tied to out-of-
school experiences only in superficial (e.g., games) or overt (e.g., making change) ways.

Connections between school and professional experiences are often ignored because the
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practices of school mathematics are not immediately visible in real-world activities. If

connections between “school-mathematics” and *“out-of-school mathematics” are weak at
best, then students are less likely to recognize that school mathematics can prepare them
for opportunities and careers that are less immediately recognized as involving
mathematics. Hence, it seems advisable for teachers to initiate and nurture the
connections early in children’s school years.

Perhaps more an influence, than a connection in the usual fashion, of mathematics
education with the world outside the classroom is that it may contribute to or detract from
the cultivation and nurturance of democratic citizenship that seeks and supports high
quality education for all (Delpit, 2006; Gutstein, 2007; Hannaford, 1998; Stone, 1998;
Valero, 2001). Access to equitable mathematics education for all children, especially but
not limited to children marginalized by language, poverty, transiency, and/or special
needs, demands incorporation of more explicitly inclusive classroom practices that
recognize a variety of mathematical visions, vocabularies, and understandings (Barton,
Tan, & Rivert, 2008). Such equitable practices ensure that all students are able to
recognize and participate in the aforementioned opportunities and career preparations
while simultaneously offering them possibilities for intellectual exploration and growth
within their own understanding of mathematics and community.

While current mathematics curricula perhaps support “high level thinking,” both
as an entity unto itself and as preparation for state-sanctioned exams, the explicit
mathematics that is needed to create, develop, and support technological growth, change,
and innovation is neither recognized, understood, nor supported in most mathematics
classrooms. If teachers do not understand the relationship between school mathematics

and professional practices that include mathematics and mathematical thinking, then (and
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unfortunately), their students likely are offered at most opportunities to explore just the
edges of ethnomathematical communities of practice across educational and professional
contexts.

A recent project (Garii, Burrell, & Tripathi, 2007) asked primary school teachers
to articulate the connection between their classroom mathematical practices and students’
real world experiences. Specifically, they were asked to link the curriculum they were
mandated to teach and their understanding of NCTM standards (National Council of
Teachers of Mathematics, 2006) with mathematics practices outside of the classroom.

How do teachers recognize mathematics in the world outside of their classroom?
Not surprisingly, teachers had difficulty articulating “real world mathematics” that does
not come out of textbooks. Their ideas are based on standard textbook exercises, such as
fractional pizzas, proportional (and not necessarily logical) thinking associated with
cooking (e.g., 1.75 eggs), and the classification of shapes in the constructed world, such
as traffic signs, utility hole covers, and doors and windows. These ideas tend to be both
artificial and trivial compared to actual uses of mathematics, such as how engineers
determine the number and shape of support beams when designing large buildings
(Gainsburg, 2006) or calculating how many widgets can be produced in a minute, given a
specific set of restrictions and flexible rules (FitzSimons, 2002).

What are the processes that teachers use to translate the mandated mathematics
curriculum to real world mathematical practices? Teachers could not disentangle the
mathematics from the reasons for using the mathematics. For example, teachers
prioritized student understanding of “charts and graphs” or “percent discount” within a

decontextualized framework. Teachers ask students to solve problems based on real-

world phenomena (such as ownership of material goods), but do not help students
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recognize how the associated mathematical representations hold meaning beyond
formulaic mathematical presentation. Nor do they consider how these representations
may or may not be appropriate for the alleged context being considered. Too often, the
process that teachers use to translate school math to real world practices is relegated to
finding a single, correct answer to solve a given problem, and sometimes the problems
don’t matter much to school children. Students, themselves, can certainly play a role in
choosing real world experiences to explore, and teachers can become more cognizant of
youngsters activities in which mathematics is abundant. Probably mathematics and
science concepts that arise in the ethnomathematics of skateboarding (Drexel School of
Education, 2008), for example, would likely be of more interest to learners than would be
calculating the amount of tax on a restaurant bill, and would engage them in more
sophisticated problem solving and higher order thinking, as well. Certainly, target
situations for mathematics explorations sometimes raise unexpected issues, that, if
handled well, add depth, breadth, and context to students’ understanding of how
mathematics is utilized in society for decision making and, perhaps, marginalization.

For example, students are often asked to present a graph of the number of pets,
books, or cars their families own. While this may appear to be an easy graph to prepare
within the classroom, students’ responses to the questions of pets, books, and cars may
raise questions about income disparities, family expectations, and cultural values that are
difficult to map onto a graph. These issues are neither acknowledged nor discussed,
although the graphs illustrate inequities and/or differences in the lives of the students.

Together, these inferences suggest that teachers in this study continue to isolate
school mathematics from real world mathematical practices: they do not introduce

students to the ideas of variability of solutions nor do they help students understand how
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the parameters may vary and how context may influence the solution processes and
interpretation of results. Moreover, these practices are likely to hinder the development,
cultivation, and maintenance of good citizenship, democratic ideals and practices, and
inclusiveness (Silverman, Fertig, Harding-DeKam, & Thompson, 2007). In effect,
mathematics education has a history of being an elitist discipline that has had the effect of
advantaging some students while disadvantaging others by the processes and practices of
the classroom. That is, many students have encountered school mathematics in formal
mathematics lessons, during which limited attention has been paid to developmental,
cultural, or social appropriateness (Civil & Bernier, 2006; Gutstein, 2006; Silverman et
al., 2007; Valero, 2001, 2008).

Teachers are at the forefront of maintaining or changing societal norms
(Bransford, Brown, & Cocking, 2000; Christiansen, 2007). Incorporating
ethnomathetical ideas and practices into classroom pedagogies encourages teachers to be
aware of the ways in which all peoples — including children and out-of-school formal and
informal users of mathematics — integrate their immediate ethnomathematical
communities into their understanding of mathematical ideas. Recognition of varieties of
community- and professionally-based ethnomathematical vocabularies and practices
offers students alternative techniques with which to explore the world around them.

Let us explore the edges between school, technological, and professional uses of
mathematics practice and help primary school teachers negotiate that border line so that
students can recognize that school mathematics connects with their lives through a
complementary relationship between academic mathematics and ethnomathematics
(D'Ambrosio, 2006a). Specifically, let this paper open three questions raised by the

inclusion of ethnomathematical ideas in the classroom. First, what is the enactment of
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ethnomathematical practice in the primary or elementary school classroom. Too often,

ethnomathematics is narrowly defined as the exploration of historical mathematical ideas
and practices (e.g., Mayan math or the mathematics of traditional games). Second, how
might the broadening of our understanding of “ethnomathematics” allow students and
teachers to explore the abundance and detail of mathematics used naturally in real world
practices, both implicitly and explicitly. And third, by widening the definition of
“acceptable mathematical practices and experiences in schools” to include
ethnomathematical ideas from different cultural, professional, vocational, and avocational
communities, how, if, and why does the field of mathematics itself become more
accessible and more “real,” particularly to aspiring teachers, inservice teachers, and their

primary and elementary school students?
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