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Recently, teachers and researchers alike have
observed growing numbers of English language
learning students (ELL) in American and Canadian
classrooms (National Council of Teachers ot Math-
ematics 2013). For example, Riel and Boudreau
(2012) found that 15 percent of all students in Ca-
nadian classrooms do not have English as their first
language. In Alberta alone, 17 per cent of all schools
responding have ELL students. Of those Alberta
schools, 34 per cent have at least | to 5 students,
39 per cent have 6 to 25 students, and 26 per cent
reported more than 25 ELL students (Alberta Educa-
tion 2006a, 2006b).

Not surprisingly, this demographic shift poses
interesting challenges for Canadian teachers. Given
that some ELL students may have received little or
no formal instruction in their first language, the ex-
perience of school might be novel to them. Even for
ELL students who have received prior schooling,
there is the challenge of making sense of material in
a language with whichthey are completely unfamiliar
(Boaler 2008).

However, what is not obvious is that many ELL
students can find a subject such as mathematics also
challenging. Although mathematics is sometimes
regarded as a universal language (perhaps errone-
ously), its structures and nuances pose a significant
challenge to mathematics students-—especially if they
are leaming mathematics in a second language. (Clark
1975; Barrow 2014). In fact, success in an English
language-based mathematics classroom requires a
variety of language and coding skills that go beyond
merely learning mathematics (Barwell 2005, 2008;
Barrow 2014).

In this paper, I aim to examine two things. First, I
will look at what challenges ELL students face in
terms of leamming and understanding mathematics.
This will be done by using some of the ideas of the
respected English mathematics education researcher
and theorist, David Tall, as a guide. Second, we will
examine how mathematics teachers can make the task
of mastering and understanding mathematics con-
cepts and processes easier for these students.
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To assist in the discussion of some of the language
and coding issues relating to ELL students, T will
borrow some concepts and ideas from Tall’s writings
(Tall 2008, 201 3; McGowen and Tall 2010, 2013), in
particular the set-before and met-before. A ser-before
is amental structure that humans are born with, which
mature as our brains make early connections. In this
category, Tall includes things like posture, identifying
direction, social abilities such as gestures (eg, point-
ing at objects) and so on.

For math educators in particular, Tall (2008, 2013)
identified the following set-befores as essential for
mathematical understanding:

* The recognition of patterns, similarities and
differences between mathematical concepts

» The repetition of sequences of actions until they
become automatic

* The use of language to describe and refine the way
we think about things

These three set-befores (recognition, repetition and
language) form the basic skills required for learning
mathematics in all of its forms. Note how the first and
last in particular relate to language use. We will return
to these in a moment.

In addition to the set-befores, we also need to
introduce the idea of a mez-before. For Tall, a met-be-
fore is a mental structure formed in an individual's
brain based upon their previous experiences (ie, “built
from experience that the individual has ‘met-before’™
[McGowen and Tall 2010, 169]). Though simple, the
idea of a met-before can be quite helpful in dealing
with mathematics, because met-befores can be sup-
portive or problematic. A supportive met-before as-
sists or facilitates the learning of mathematical con-
cepts and processes; problematic met-befores, on the
other hand, inhibit or make the learning of math-
ematics more difficult for the student (Tall 2008,
2013; McGowen and Tall 2010, 2013).
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