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Ontario’s math curriculum is failing our
students. This week, we announced education
consultations, which will include moving away

from Discovery Math to traditional formulas
and memorization techniques. Let's get our
kids back to basics with proven methods of
teaching that work.




Memorisation is less useful as problems become
more difficult (OECD average)
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Defining Math Fluency

"...knowing how a number can be
composed and decomposed and
using that information to be flexible
and efficient with solving
problems."

(Parish 2014, p 159)



2-Digit Multiplication (A)

Multiply to determine each product.

70 %35 41 80 36 4
x 11 x 52 X 41 x 83 X 23 x 51
10 70 £ 40 6% ¢4
100 N8O 40 G400 120 4360
T S ——
T 10 18! (1,86 R 4a%4
a ! % 2! a
74 42 54 38 7 43
X 26 X 93 X 42 X 23 X 73 % 99
HMr  E 08 4% 901 . 20
1480 246 1040 10,0 4$AG =370
(924 3106 U Toqn 4591 $25 7
® 2 2
51 97 50 34 70 54
x 60 X 49 X 16 X 62 X 67 x 70
00 . 1> NTE AN Y 00
3060 3330 505 3640 acaog 51306
3060 €153 306 263 35 3150
62 4 24 18 s 5
X 93 % 92 X 70 %X 52 X 69 X 45
A08G (6 ORI T R s
5 o0 et T S E T PE G

What are your
experiences with math
worksheets as a learner?

Note- | am not claiming that repetitive worksheets
are to be avoided at all costs. However, if it is the
only approach to build fluency in a math program,
then issues with motivation, engagement and
active thinking will emerge.
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Limited opportunities for:

creativity
collaboration
communication
reasoning
critical thinking

Concepts of place value & partial
products must be in place
Motivation based on final mark

Repetition iIs monotonous
_earning Is contrived
Procedurally focused



Math practice Is required!
-automaticity, fluency
-reduces cognitive load
-means to an end

But what kind of math practice?

* Must promote reasoning, flexibility
with numbers, active engagement,
strategizing, communication





https://vimeo.com/291223047

® How Close to 1007
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How close to 1007

Partners share a blank 100 grid.
Take turns rolling the two dice
Record and multiply the two factors
Fill in the array, e.g., 2x6=12

Goal - to fill up the grid

Variations:

Each child can play on their own and compare
arrays after completion

Grids of 400 and use dodecahedron dice (12-
sided)



® How Close to 1007

Global Competencies

» critical thinking/problem solving
* creativity
g Sl » collaboration

-t | * communication

= Lg | - citizenship
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High Achieving and Low Achieving Students

/ to 11 year old students
 teachers assessed students as low, middle or high achieving in math

« Important difference between the low and high achieving students

High Achieving Students: Low Achieving Students:
-solved arithmetic problems with -solved through inefficient
number sense strategies, inflexible with

e.g., "21-16" changed the numbers

guestion to 20-15 e.g., "21-16" counted backwards

starting at 21

(Gray & Tall, 1994)
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FOUR &S:
Using only the digits 4, 4, 4, and 4, find an expression equal to all of the numbers
from 1= 100, Each expression must use each 4, making a total of four 4s for each
expression, You may vse any operation you can think of within your expression.
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Do...

emphasize facts as a means to an end

ensure students are active in their
practice, e.g., use strategies, make
decisions, use reasoning

practice operations in different
mathematical situations

support interacting with numbers
flexibly and work with numbers in
different ways

reach automaticity through
understanding of number relationships

motivate students' practice through
engaging math games, puzzles, and
activities
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Do NOT...

emphasize facts for the sake of facts
force memorization without meaning

force following procedures without
understanding how and why they work

value speed as a math strength
bore students
take the joy out of math

make worksheets the focus of math
practice

(Boaler, 2012)



Traditional rote learning offers:
* low motivation
*  weak engagement

-+ |imited conceptual aids to
understanding

. ‘Practice through games and puzzles
 has shown to:

/* « decrease anxiety

~ + increase motivation

“* Improve student math performance
* deepen understanding

Offenholley (2012)
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