Debunking Math Myths Regarding Learning Differences,
Difficulties, Disabilities

by Donna Curry

The "D" in LD does not stand for Deficit. Therefore, we should not think of students who learn differently
as being deficient in some way, although that is often how they have been treated. In fact, even the word
"disability" suggests that someone is unable to learn or that he cannot learn what other students can. The
reality is that these students can learn; they just do so in ways that are different from the mainstream. In
actuality, each of us learns differently, depending on the subject, the way the material is presented, our
own personal experiences, and many other variables. Many of our adult learners that are suspected of
having learning disabilities may have had poor math experiences that get in the way of efficiently learning
in our classes.

No matter how our students learn, or what baggage they bring with them to our adult education
classroom, the important thing is that everyone should have the opportunity to receive a high quality
education. According to the National Council of Teachers of Mathematics (NCTM), one of the six major
guiding principles for school mathematics is access and equity: “An excellent mathematics program
requires that all students have access to a high-quality mathematics curriculum, effective teaching and
learning, high expectations, and the support and resources needed to maximize their learning potentia

[p. 5]
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How do we make sure we are being equitable with all of our students? According to the National
Research Council (2001), “It is in the best interest of special-needs children to assume that the following
principles apply to all children: (a) learning with understanding involves connecting and organizing
knowledge; (b) learning builds on what children already know; and (c) formal school instruction should
take advantage of children’s informal everyday knowledge of mathematics... learning difficulties among
special-needs children stem largely from instruction that violates one or more of these principles.
Common mistakes in their instruction include (a) not assessing, fostering, or building on their informal
knowledge; (b) overly abstract instruction that proceeds too quickly; and (c) instruction that relies on
memorizing mathematics by rote” [p. 342]. What is clear is that we need to give all of our students
(whether or not they actually have a diagnosis of LD) the opportunity to learn math —and by "learning"
we’re not talking about computation. (Just because a student can perform a rote calculation does not
mean she is using math any more than we would say a student is literate simply because she can decode
words.)

There are two myths that seem to get in the way of teachers being able to teach all students to be
effective math problem-solvers. First, they may think that LD students are not capable of conceptual
understanding. However, recent research on cognitive strengths of dyslexic individuals has shown that
they sometimes have strengths in 3-D spatial thinking, connected to strengths in mechanics and complex
visualization. Another strength of some individuals with dyslexia is interconnected and narrative
reasoning; individuals with dyslexia tend to make unigue associations between concepts, and excel in
discerning patterns [Lambert, p. 3]. Perhaps one of the challenges that LD students have in traditional
math classrooms is that there is too much focus on memorizing disconnected information, rather than
focusing on making connections among math concepts.

© 2019. Adult Numeracy Center at TERC 1



A second myth about LD students is that they are not capable of developing and using their own
strategies; hence, we have to show them what to do, model it, and then let them practice it again and
again. Most early research studies on LD students had been focused on explicit, direct instruction. When
researchers tested whether explicit instruction helped, the answer was yes. Traditionally, this explicit
instruction in math often focused on rote procedures. However, there was no research that suggested
that direct instruction was the only way to teach nor that discovery learning was ineffective. More recent
research focused on having students develop their own strategies has shown that students are capable of
doing so [Lambert, p. 4]. In fact, having their own strategies rather than trying to remember ones
modeled by a teacher eases the strain on students’ memory.

To support teachers as they help LD students and their peers develop into strong strategic problem-
solvers and build on their strengths, the SABES Mathematics and Adult Numeracy Curriculum &
Instruction PD Center has developed a set of workshops on using visual representations in math class.
These short courses offer other ways of thinking conceptually and problem-solving as an alternative to
memorizing procedures. After all, it is not necessary for college, for life, or for work to be able to solve
problems with a particular procedure. What is necessary is to be able to make sense of problems and get
reasonable answers and that is something that all of our students can learn. We can help teachers to help
their students do just that.

The three workshops are all part of a series entitled Using Visuals to Develop Conceptual Understanding.
Our Center can bring any of these workshops directly to your region. Simply contact us at
donnac@gwi.net and we'll work with you to make it happen.

On the following pages are examples to illustrate how visual representations such as area models,
number lines, and Singapore strips can help any student who has struggled with memorizing procedures.
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Using the area model to multiply with decimals - Example: 0.8 x 0.4

Hmmm. Do | have to line up
decimals for this problem? And,
where in the world does the
decimal go at the end??

Let’s see. | break a whole into rows and columns of
10 tenths each so | have 100 hundredths. If | shade
8 tenths, | know that’s what I’'m starting with. Then

I’'m figuring out what 4 tenths of that amount is. |

can count and actually see how many little
hundredths | have. | can see that the intersection of
the blue and yellow (which makes green) is the
answer to the question
What is 0.8 x 0.4°.
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Using the number line to divide with fractions — Example: 45 =
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Well...Is this the type of
problem where | have to flip
and multiply? If so, do | flip the
first or second number? What
was the rule? PEMDAS? KFC? Or
is this where | do the cross
product thingy?

This is asking for how many %
can | fit into 4 %4? One way |
could do this is to actually see it
on a number line.
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Using bar models (tape diagrams, Singapore strips) with percents — Example: Suong spends 40% of her
monthly income on rent. Her rent is $800. How much does she make per month?
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100 L0 Let’s see. Am | looking for
the part? The whole? | think
| have to change the percent

to a decimal and then put it
z over 100... | think.
L} O 800 But then what?
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Hmmm. Do | have to find the part or
whole? Let me visualize the problem
so | can clearly see what I’'m looking
for. ... now | see that $800 is 2 out of
5 parts (or 40%) of all of Suong’s
income. | can figure out her entire
income now in different ways.

. Suong’s total monthly income or 100%
@

A

What she spends on
rent: S800 or 40%
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