INSTEAD OF THAT... SAY THIS!

Be Precise With Math Language
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: The Language of Mathematics
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Reading Writing




Mathematics Requires That We Read...

Letters
X, Y, A

Symbols
+ [/ 9% -

Numbers
4,8,97




Language of Mathematics »;
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 Mathematics shares many words with the English language
— D|fferent meOnIngS We do not learn from

experience... we learn = g
from reflecting on . »
experience.

- John Dewey

— Comparable meanings with math specificity

ared

— Specific math terms
quotient isosceles quadrilateral



Language of Mathematics

 Mathematics language requires students to be flexible
with language

— Homonyms
base round

left square T
— Homophones

pie rows : graft

ate
i rose graphed
P! some eight

sum

S



: Language of Mathematics
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 Mathematics language also requires students to understand

— Technical terms

— Subtechnical terms

— Symbolic terms

plus zero twelve dollars and

— General terms




: Vocabulary Across Grades
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Language Impacts Mathematics
Learning Across Grades
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Language Impacts Mathematics
Learning Across Grades

K 1| 2 [ 3 | 4
Counting &
Cardinality

s | 6 | 7 | 8 | s

-

Ratios and Proportional
Relationships Number &
Quantity

Number and Operations in Base Ten

Number and Operations -

4 umber System
Fractions y

Algebra

and Algebraic Thinking
unctions

Geometry

Measurement and Data .

Geometry

Statistics &
Probability

Statistics a'abuhty



May be difficult to distinguish
Different legal obligations
Different underlying processing
Require attention to instruction

ond impact of instruction on
learning outcomes

Difficulty or Disability

A specific learning disabilityis... d
disorder in one or more of the basic
psychological processes involved in
understanding or in using language,
spoken or written, which disorder may
manifest itself in the imperfect ability
to listen, think, speak, read, write, spell,
or do mathematical calculations. Such
term includes such conditions as
dyslexia, dysgraphia, dyscalculia.




For students with learning difficulties or >
disabilities, they may experiences «!z/"
challenges with

)

Mathematlcs Language
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Supporting Clear
and Concise
Mathematics

Language

Instead of That, Say This

Elizabeth M. Hughes, Sarah R. Powell, and
Elizabeth A. Stevens

TEACHING Exceptional (hildren, Vol. 49, No. 1, pp. 7-




Instead of this... say that...

COUNTING AND CARDINALITY



1 is the first number

Let’s start counting with
1 (or 0)

Why this is important...

* 1lis not the first number.

* The number line extends infinitely in both directions.

* May cause confusion with understanding 0 and
negative integers.

 Numbers do not start at a particular place; we choose
to start counting with O, 1, or any other integer.




...and the last one is 10

.8, 9, 10. We'll stop
counting there, but
e could count more.

Why this is important...

* Suggests that 10 is the final or highest number.

* Provide opportunities to count beyond 10.

« Use language that indicates there are numbers beyond
10, but 10 is the stopping point.




.7, 8,9, and 10

Why this is important...

« “And” suggests 10 is the highest or final number.

* Only use “and” when referring to the decimal point:
132.8 isread as
“one hundred thirty-two andeight tenths.”
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Instead of this... say that...

NUMBER OPERATIONS IN BASE 10



What number is in
the fens place?

Nhat digit is in the tens place
hat is the value of the digit i

the tens place?

135

Why this is important...

A number refers to the entire amount.

 The 3 in the tens place value is not a number, but rather
a digit in the number 135.

« Reinforces conceptual understanding of place value.

« Emphasizes that 3 is part of the number 135 with a
value of 30.




The alligator eats the
bigger number

is less than
OR
is greater than

Why this is important...

Students must learn how to read and write the
inequality symbols.

Students must learn to read equations correctly from
left to right because < and > are two distinct symbols.




bigger number and

smaller number number that is greate

OR
umber that is less

Why this is important...

* This is not mathematical language.
« “Bigger” and “smaller” do not transfer to working with
negative integers.




en adding, your answer is
always bigger.

When subtracting, your ans

is always smalle

(Ask students to predict
and reason.)

Why this is important...

* These are rules that expire in later grade levels.
* Leads to erroneous understanding of addition and
subtraction.
-7+8=1




The equal sign means
to write the answer.

The equal sign
means the same as.

5+3=28

Why this is important...

Students may develop a habit (or a misunderstanding)
that the equal sign means they should write an answer
or compute.

Using ”the same as” reinforces the understanding that
the quantities on both sides of the equal sign need to
be the same.




carry OR borrow

regroup OR
trade OR
exchange

167
+ 294

Why this is important...

o “Carry” or “borrow” is procedural.

* The other terms reinforce the conceptual
understanding or regrouping ones into tens, tens into
hundreds, and so on (i.e., the total amount does not
change) or ungrouping hundreds into tens, tens into
ones, and so on.
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$80,000 + 0 = $800,000

“That’s right, I’ve decided to give
myself zero pay raise this year.”



Instead of this... say that...

NUMBERS AND OPERATIONS
WITH RATIONAL NUMBERS



top number and
bottom number

numerator and
denominator

Why this is important...

ldentifying that there are two separate (whole)
numbers suggests that whole number properties can be
applied to fractions.

Emphasizing that a fraction is ONE number with ONE
magnitude on a number line that is commmunicated with
a numerator and denominator is important.




A fraction is always
part of a whole.

part of a whole OR
set OR group OR
volume

2
5

Why this is important...

* Fractions are more than just “part of a whole.”
* |tisimportant to include more than just pizza fractions
and fraction rectangles.




reduce the fraction

rename OR
find equivalent OR
simplify

Why this is important...

* Reducing suggests that the quantity or magnitude of
the new number will be less than the original number.




Four point seven
Four point oh seven

Four and seven tenth

4.7
4.07

Why this is important...

« Accurately shares the magnitude of the decimal.
 Emphasizes place value.
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Instead of this... say that...

GEOMETRY



box OR ball

square OR
circle

Why this is important...

« Use the formal language of shapes to confirm informal
language.




e

Why this is important...

Reinforce that an angle is the space between two
intersecting lines.




\

Edge

\\\\Venex

Face

e

Why this is important...

* Thisis the endpoint where two or more line segments
or rays meet.




These are the same
shape.

These shapes are
congruent.

Why this is important...

 “Same” is too vague.
« ”Congruent” should be used to describe similar shapes
that are the same size.




flips, slides, turns

reflections,
translations,
rotations

Why this is important...

« The informal language helps children remember the
actions, but this vocabulary is not used on
assessments.

« Use the formal mathematical terms.
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You’re looking
quite obtuse.

Don’t pick on him.
Not everyone’s
perfect like you.




[ I wont to See how things
\ add up in the world.

- I wont to |
encourage equality. /J

I just wont to
mo.ke o difference.




Instead of this... say that...

MEASUREMENT



long hand and
short hand

minute hand and
hour hand

Why this is important...

« The informal language describes the length of clock
hands but not the meaning.
* Help students understand the hours and minutes.




bigger OR larger

greater

Why this is important...

« ”Greater” refers to quantities.




There are less pianos.

There are fewer
pianos.

Why this is important...

« Use correct grammar in mathematics.

« ”Less” refers to something that cannot be counted. Use
“less” when referring to specific numbers with
measurement.

« Use “fewer” with objects that can be counted one-by-
one.




TP

Why this is important...

* For comparison, use “than.”




height

b
%;

length

Why this is important...

« Using “length” regularly helps when students are
introduced to three-dimensional figures.
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Messages

ﬁl--know"but"it-was"math)

Math jokes never work on
me
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Tomorrow at NCTM

Facilitating Proficient Mathematical
Discourse through Language and
Vocabulary Development

Fri, 4/27: 1:30 PM - 2:30 PM
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Session

60 Minutes

Walter E. Washington Convention Center
Room: 147 B

Description

The language of mathematics is an essential aspect of sophisticated mathematical discourse, yet
students with learning difficulties or English learners may encounter language barriers to engaging in
mathematics discourse. This session will focus on useful and practical techniques to support the
development of mathematical language.



