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Numeracy
Development ®

Continuum
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Emergent

ReT:;?;ia:; & Matching & - counting& \  partition Grouping & .
Comparing Sequencing Quantifying (Additive) Factoring Proportions Operational )
} {Multiplicative) & Ratios Fluency & Algebraic & Connecting,
Flexibility Fuictional Creating,
Reasoning

Transforming

Spati
Patial & Statistical Reasoning

Inspired by and adapted from:
Mind-Full Math (Carole Fullerton)

Roadmap to Proportional Relationships (Jon Orr)
Mathematical Learning Landscapes (Cathy Fosnot)
Development of Mathematical Reasoning (Pam Harris)
Student Continuum of Numeracy Development (Alex Lawson)
Teaching Elementary & Middle School Mathematics Developmentally (Van de Wall)




Development of Mathematical Reasoning
@‘:AMPBEM RWER p F-U 22:::;::::: ;:p[;itr;futput rute

: . « determine a logical range of values
Algebraic Reasoning g g

Math in Context « consider the effect of scale factor (rate

Authentic connection,  symbolic logic (words, #s & symbols) of change) on a relationship

rooted in place, o - breakinga process into logical steps . consider the initial value or constant
community use, and for a given relationship

identity « determine overall trend of a

relationship

Proportional Reasoning
+ solve proportional problems
using multiplication, division,
and other logical strategies
+ scale up from a base ratio
+ use a ratio table
+ combine additive and

multiplicative reasoning to
create equivalent ratios

« counting from 1
« countingon by 1 _
. counting using 1:1 equivalence y ;g

(fingers, etc)) . ﬁ @'

. counting groups by counting on
- removing or distributing items
1 atatime

\ Additive Thinking

« add up to a group of 10, then add the rest
. round up and add, then remove the extra
+ subtract to a group of 10, then subtract more Multiplicative Thinking

- round up, subtract more, then add back the extra \’ + use known multiples as benchmarks

« skip counting « multiply by the next group of ten, then remove groups

- repeated subtraction - use known multiplication facts to make division
statements

« multiplication & division by place value’

nupared by Pam Haeris' Development of Mathemateal Reasomng



estimate reasonably

10 STRATEGIES TO

Use a referent or

01_ benchmark value and try it.
) Revise to get closer to the
Take aim target.

Draw a picture thatis |
detailed and informative 02. A;

Sketch It i

Compare the problem to

O 03. others you have seen

W Compare

Connect the problem to a
known proportion, formula, 04. @
or rule
Connect ot

Refer to the container for
05. clues (shape, dimensions,
Overall Shape ie

Versir'h

Break the problem down 5
step by step 06.Break it (g——
intoChunks w
Format answers so that

‘/E =5 07_ they are cle;ian, clear, and
. easy to rea
54570 Tidyup ’

Make a table or list to keep
your ideas organized 08. 'nc_:'__’
. » A=
Organizeit a /)
L
MATH SYMBOLS Use symbols and shorthand
(= & 09. to represent ideas  wy

SL=EMR l efficiently -

o]

eeswn  ENcodeit

(@)= 2
sinf@)=

Make substitutions to 0
10.

combine or simplify s

slemens  Substitute L+

v=¢



O

Formal
Mathematical
Notation

Model for
Applied Context

Model of
Concept

Concrete

Representa‘tion




10 Questions to Guide
Game Selection

To what extent does the game... =

1. Provide an 3. Employ visuals or
opportunity to 2. Appeal tools (such as ten
practice the subset to the age frames, quick looks,
of facts that the of your or arrays) to support
students are students? strategy
learning? development?
4-Involyeselcctngyiieny 5. Provide opportunities for
among derived fact strategies TG e
o RS FITI about their mathematical

thinking?

6. Encourage _
8. Involve logic

individual
accountability? (For /. Remove or strategic
example, are time moves,
St”de::‘s g pressures? enhancing the
eir

“fun factor”?
own facts or

competing to solve
the same fact? The

e SR e 9. Offer opPortumtles 10. Lend itself to
provides for adaptation so that you being able to
all students can

listen and watch
in order to assess
progress?

more “think time”
and avoids opting
out.)

experience
appropriate challenge?

3\
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Power Up Math Daily Routine (created by Rod Beavis)

This is a math routine | use almost daily 1o help keep concepts fresh in the minds of students
throughout the year. Itis only 5 questions and gives me a quick snapshot of how they are doing. For
grade 4/5, the questions aim to reinforce operational fluency.

Students do their work on their personal white boards and then write their answers in a notebook.
The whole routine can usually be done within 15 minutes and does not take very much prep time. |
have never had a class that does not love this routine. Usually, they protest if we have a day where
we don’t do Power Up.

Here’s an example of two question sets:

A Power Up 3 | Power Up 4
1.) 973+597= 1.) 9734 +5978=
2.) 800-257= 2.) 8000-2576=
3.) 39x6= 3.) 928x7=
4) 75+6= 4.) 758+6=
5.) What time is shown on the dlock? 5.) What time is shown on the clock?

The focus of the questions can easily change, and it gives us an opportunity to review concepts
previously covered as well as practice new learning.



Math Questions to Promote Thinking

Why do you think that?

What were you thinking here?

Can you paraphrase their thinking? Can anyone?

How do you know this is right? Is it right? Are you sure? What makes you so sure?
Can you find a time or place where this won’t work?

Did anyone get the same answer in a different way?

‘Did anyone get a different answer? How did you get your answer?
What do you think helped you decide how to get your answer?

Tell us what you were thinking.

What would happeniif...

Is there a pattern? What is it? Why not?

What decisions can you make from this pattern?

What is the same, or different, about your two ways of doing this?
What do you think will happen next? How do you know? Are you Sure?
Can you prove it?

Can you change something to make it come out differently? What? Why do you think that
works?

Willit be the same if we use different numbers? Why or why not?
Does it make sense to you? Why or why not?

What would seem more reasonable? Why?

How can you check it to see for yourself?

What do you think that you should do next? Why?

Can you make a model or drawing to show what it means?

Find someone and see if you can work it out together. Explain it to them.



Will what you did always work that way? What makes you think that?

Do you see a pattern? What is it? How could you make it easier to see?
How could you have done this more quickly?

What other numbers would work?

Are there some numbers for which that will not work? How do you know?
Write a new problem that is different in some ways but the same in others.
What is the largest number that will work? The smallest?

Do you want to change your answer? Why do you want to change your answer?
How does this relate to...?

Have you seen a problem like this before?

Tell or write a story that uses this kind of mathematics?

What would you measure it with? Why?

How do you think a carpenter (or other profession) would use this?

Use these materials to show me how you solved this problem. Do you think other materials
would work better?



BEAM Maths of the Month

Time of day

Draw four things you did today, one in each box.
Make the clock show the time you did each thing.

7-9 November 2007 © BEAM Education www.beam.co.uk




Name:
Date:

Jmild

J J medium

J J J j volcano

o J

BIG 4 TEMPLATE

&x

CAMPBELL RIVER
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Problem Solving Strategies

Understanding / Tackling the problem

Re-read a question more slowly if it doesn't make sense the first time
| |Highlight or underline important pieces of information

: Break the problem down into smaller parts

[ ] Refer to a similar example that you have seen before

| |Ask for help

Represent/Visualize

Build or draw a model

L]

Draw a tally chart

Draw a graph

Use a Pattern

D Create a table

[:I List elements in the table

l:l Find or describe the pattern

I:l Use the pattern to extend the table

Work Backwards/Forwards/Inwards

Use logic to fill in gaps in knowledge

Include algebra to show reasoning

Strategic Guessing and Revision

teg
E ldentify logical minimum and maximum
| | Write an equation or rule, test the rule with at least 2 values

Use substitution to test strategic guesses

Verify a Solution

I:I Use a different method - do you end up at the same result?
DCompare with a peer
Ask yourself: Is the answer reasonable? Likely? Possible?

Self Assessment : - | 2: Occasionally| &



The area of the shaded triangle is 6 sq cm.
What is the area of the whole shape?
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If you made this building, how many [1 |

would be hidden inside?



Clues

* ltisin arow of all polygons.

¢ Itisin a column of all polygons.
* It has a least one right angle. R

oo |o
O O[]

I
N

1 square unit

-~

1 »
7 square unit

What is the area of the pentagon in square units?




The numbers in the circles
are the sums of the rows
and the columns.

Same shapes and letters
are the same numbers.

o N=__
b.

o U

C.
d.

> v

R R 4
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Time Cards

Titne Cards ©2024 LessonPix, Inc - All Rights Reserved



Time Cards

- | >

Alarm Clock

-

Adlarm Clock

Alart CloCck

Alarm Clock

Alarm Clock

-

Alarm CloCK

Alarm Clock Alarm Clock

Alarm Clock Alarm CloCk

Time Cards ©2024 LessonPix, Inc - All Rights Reserved




Numeracy Thinking Paper

(Story Problems and Problem of the Week)

Name:

What do you know? What details are given
in the story or problem description?

(ex. Use numbers, words, and/or pictures)

What strategies will you use to organize the
information you know AND the information you
can figure out?

make a list

make a table

use symbols or shapes

make a visual model

Q000

What operations or steps did you do? Write
numbers and signs to show the steps you
used.

@

@

What is your final answer? (In words)

How did you check if you were right?

[0 work backwards
[ tryadifferent strategy and get the same answer
[ check with a peer

[ usean answer key

[




Problem Solving Strategies

Understanding / Tackling the problem

Re-read a question more slowly if it doesn't make sense the first time

L]

Highlight or underline important pieces of information
Break the problem down into smaller parts

Refer to a similar example that you have seen before
| __|Ask for help

LI

Represent/Visualize

Build or draw a model
Draw a tally chart

HEN

Draw a graph

Use a Pattern

Create a table

|__|List elements in the table
Find or describe the pattern
Use the pattern to extend the table

L{

ackwards/Forwards/Inwards

=
o
)
~
w

Use logic to fill in gaps in knowledge

Include algebra to show reasoning

Strategic Guessing and Revision

| |Identify logical minimum and maximum
Write an equation or rule, test the rule with at least 2 values

|| Use substitution to test strategic guesses

Verify a Solution

Use a different method - do you end up at the same result?
Compare with a peer
Ask yourself: Is the answer reasonable? Likely? Possible?

Self Assessment : [l | 2: Occasionally] B: Qften or Usually | : Consistently, Exemplary Skifl Shown



SHARING COOKIES

Katarina, Jordan, and yourself get to share 6 cookies. But Katarina’s mom says that
she is only allowed to have one cookie. How will you share the cookies?




BUILDING A GARDEN

Your class is going to build a garden to grow plants to sell. The garden will be
made up of planter boxes and paving stones to walk on. The garden must be wheel
chair accessible so the paving stones are wide enough for wheel chairs. In order
for the garden to grow well it must be weeded and watered regularly. To make sure
that you can do this there are a few design rules to follow:

1. You must be able to walk beside each planter box on at least one side. This
way you can take care of the plants in that box.

2. You are not allowed to step over any planter boxes. This is bad for the
plants.

3. Paving stones must be connected along at least one side so that the path is
wide enough for wheel chairs.

| al 00

4. There must be a fence around the garden to keep animals out. The fence
must have a gate. You can position the gate anywhere you want.

Last year's class designed the following garden with 46 planter boxes:

(shaded squares are planter boxes, white squares are paving stones.)

Your task is to design the best garden. When you have finished you must explain
why your design is the best.



Building a Garden-work grids




Garden Beds Rich Task Name:

You Need

¢ About five [5] tiles to use as 'plants’
e About sixteen [16] tiles in a different colour to use as border tiles

The Story

A gardener places his plants like this:

SQ339 N3Q¥YO

The plants are in one [1] continuous line.
There could be any number in the Iine.

The border tiles always surround the plants.

Your Task

1. Work out the number of border tiles needed if the gardener had:

&

... one [1] plant ... two [2] plants ... five [5] plants ... ten [10] plants
2. Explain how to work out the number of border tiles needed for any

number of plants, for example, one hundred [100] plants in a line.

Challenge

Find two more ways to explain how to work out the number of border

tiles if you know the number of plants.

What if the plants are planted in an array (with more than one row)?
How does that change the way you need to calculate the number of tiles?
s it possible to have the same number of plants as tiles?

Can you find an arrangement that encloses more plants than tiles?

PWiNPR




Math Lab: Are Rockets Candies Packaged Randomly?

Name: Date:

Hypothesis: If_Rockets are packaged randomly,

then
Independent variable: The Rocket colours/flavours that are possible in a packet

Controlled variable: The number of rockets in one packet

Dependent variable:

Materials / Equipment: 1 _Packet Rockets candies

1 pencil/pen

4-6 pencil crayons or markers

1 ruler

1 Calculator (standard)

Procedure:
1. Investigate: How many colours are possible? how big is each packet?
2. Collect Data: How many of each colour does your packet contain?
3. Consolidate Data: Combine your data with at least 3 other people’s data.
4. Represent Data: Create graphs to model the grouped data visually {make a bar and a circle
graph)

Required for All Graphs:

[ A Descriptive Title O Labels

[ Correct Data O Clear & Precise

5. Analyze Data: Describe the data in general and some details (min/max)

Required for Analysis:

O Connection(s) to Results [ Numbers from Data

3 Math Vocabulary & Notation O Clear & Accurate Responses
{most, least, equal, %, etc.)




Data Tables & Graphs

Data Table

Colour

Tally

Number (Frequency)

Percent (%)

Bar Graph




Circle Graph

Analysis:

1) Ingeneral,

2) The maximum...

3) The minimum ...




Conclusion (Refer back to the hypothesis)

In conclusion, it appears that packets of rockets (are / are not) randomly produced,

because

Factors that may have influenced my results (or caused errors)

Implication/Connection to the experimental results
{Suggest a follow-up study, a related investigation you could do, or a set of data that would produce

different results)

Curricular Competencies

Understanding {Data Collection) (:0(:0[0[0

Solving (Calculate percentages from raw data) (:0(:0(:0(:0

Reasoning & Analyzing (Hypothesis, Analysis, Conclusion) (:0(:0[0(:0

Communicating (Using Mathematical Vocabulary) [0[0(])(:0

Representing (Model Concrete Data in a table, a circle graph, and a bar graph) (:0(:0(:0(:0

Connecting and Reflecting (Error analysis & implication/connection) (:0[0(:0(:0
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7x7 Shikaku Puzzie ID: 6,712,611
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10x10 Shikaku Puzzle ID: 1,601,669

10x10 Shikaku Puzzle ID: 430,346
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20x20 Shikaku Puzzie 1D: 6,250,110
More Logic Puzzles: hide




Yohaku : (Addition)

10 12 15
10 11 15
7 13 + 10 13 + 10 20 +
20 30 19
19 24 23
18 21 + 40 14 + 21 21 +
50 61 32
50 39 31
70 30 + 74 26 + 40 23 +

Get more Yohaku .... https://www.yohaku.ca/a-new-type-of-number-puzzle.html




Yohaku 2 : (Multiplication, Mild)

6 12 6 18 6 24
15 16 25

18 | 10 | X 24 12 | X 30 | 20 | X
7 14 7 21 10

15 16 9 27

10 | 21 | X 12 | 28 | X 15 | 18 | X
16 9 10

8 40 8 32 8 24
32 | 20 | X 24 | 12 | X 16 | 15 | X
7 28 15 30

12 9 36 9 27

24 | 14 | X 20 | 27 | X 18 | 45 | X

Get more Yohaku .... https://www.yochaku.ca/a-new-type-of-number-puzzie.htmi




Yohaku 3x3 : Multiplication, Medium

{
64 88 26 |
35 140 105
198 294 528
]

6 168 | 440 [ xX 132 80 343 p 4 36 154 260 b4
SN SRS (S — L. —
Use 9 different whole numbers. Use 9 different whole numbers, Use 9 different whole numbers.

b ]
I 65 | 105 70
I i
36 24 135
252 1001 392
60 | 182 54 | X 52 | 462 | 105 | X 36 735 | 140 | X
;
Use 9 different whole numbers. Use 9 different whole numbers. Lise 9 different whole numhers.
56 52 12
36 495 160
432 84 432

16 288 | 189 X 1144 70 27 X i 180 | 384 12 x

Use g different whole numbers. Use 9 dlfferent whole numbers. Use 3 different whole numbers.

Get more Yohaku ....

https://www.yohaku.ca/a-new-type-of-number-puzzle.html




Yohaku 3x3 : Multiplica‘tion. Spicy

140 180 3
135 84 24
192 240 0
168 | 40 | 540 | X 84 | 240 | 180 | X 8 0 36 %
Use 9 consecutive numbers. T Use9consecutive numbers. Use 9 consecutive integers.
40 -24 120 §
i
-18 -6 .12 }
!
0 ) o |
i
!
4 50 30 | X -16 | 4 0 | X 18 8 0| X
Use 9 consecutive integers. Use 9 consecutive numbers, :Use 9 consecutive numbers.
308 360 386
480 840 300
135 264 168
- ( _—3
264 | 630 | 120 | ¥ 360 | 385 E 576 | X 60 | 462 | 720 X
!

liea Q rancarutive numhare

Get more Yohaku ....

Lika Q ransantiva numhers

Use 9 consecutive numbers.

https://www.yohaku.ca/a-new-type-of-number-puzzle.html




Zukei Puzzles by Naoki Inaba
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Name: Dale:

Challenge #1 of 101

MASHUP MATH | Denver, CO | © 2017, get free stuff at www.MashupMath.com



Name:

Directions: Use your math skills to find the value of each symbol and the ? in the
puzzle below:

mashusmathl

2)

X
I
~)
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KEY

Switch Controller = 11
Pac-Man Game =11

Gameboy = 9
X-Box Controller =16
?2=176

<OLOH

Want 100+ More Fun Math Puzzles for Grades 3-8?

You can now get our best-selling workbook

101 Daily Math Challenges for Grades 3-8

as a PDF e-Book by visiting www.mashupmath.com/shop/101c

Topics Include:

_logical thinking 10] Daily
-order of operations Math Cha“enges'._

-fractions and ratios for Engaging Your Kids
-decimals i |
-factoring
-function tables
-area models
-hundreds charts
-and much more!




Name:

Directions: Use your math skills to find the value of each symbol and the ? in the

mashupmath

puzzle below:

Mashup Math LLC 2019 | All Rights Reserved | Visit www.mashupmath.com for More K-12 Math Activities!




KEY

Lime Candy =1
Fish Candy =5
Swirly Pop = 25
Jelly Beans =15
?7=10

<O

Want 100+ More Fun Math Puzzles for Grades 3-87

You can now get our best-selling workbook

101 Daily Math Challenges for Grades 3-8

as a PDF e-Book by visiting www.mashupmath.com/shop/101c

Topics Include:

-logical thinking | 101 DET)Y |
-order of operations Math Challenges'

-fractions and ratios for Engaging Your Kids
-decimals
-factoring
-function tables
-area models
-hundreds charts
-and much more!




@ SNAP 3 Name:

CAMPBELL RIVER Number Sense (0 — 1000) Date:

School District 72

Draw to represent the value
of the number

Create 3 equations that
equal the number

Count forwards
by from
the number.

____

Write to describe your picture

Count
backwards by
___ fromthe
number.

Write the number in expanded form

Write a real-life
example that shows
the value of the
number

—

Communicating
& Representing

Understanding

N\ ;

4 Show where the number belongs on the number line & Solving

B S
0 1000
\. J
Reasoning &
A Analyzing
Connecting & Reflecting: Where is this number likely to show up?
. J

Adapted from Student Numeracy Assessment and Practice (SNAP), SD33



o

CAMPBELL RIVER

School District 72

SNAP 3

Operations (Subtraction)

Name:

Date:

Operation:

-

fstimate — justify your thinkinA ﬂepresent with a sketch or drawirh

Explain your sketch :

.

Write a Real-Life Example or Word Problem:

-

-

/

Calculate:

\

/ Connecting & Reflecting: How well does the context make sense? Is it possible? Is it realistic? What would make it better?

\

Communicating
& Representing

Understanding
& Solving

Reasoning &
Analyzing

Connecting &
Reflecting

Adapted from Student Numeracy Assessment and Practice (SNAP), SD33




@ SNAP 4 Name:

CAMPBELL RIVER Number Sense (0 — 10 000) Date:

School District 72

Draw to represent the value
of the number

Create 3 equations that
. equal the number

Count forwards
by from
the number.

—

Write to describe your picture

Count
backwards by
__ fromthe
number.

Write the number in expanded form

Write a real-life
example that shows
the value of the
number

—

Communicating
& Representing

Understanding

( Show where the number belongs on the number line E & Solving
- [
o 10 000
. J Reasoning &
r . . . . R \ Analyzing
Connecting & Reflecting: Where is this number likely to show up?
. J

Adapted from Student Numeracy Assessment and Practice (SNAP), SD33
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CAMPBELL RIVER
School District 72

SNAP 4

Name:

Operations (Multiplication) Date:

Operation:

/F.stimate — justify your thinking\ ﬁepresent with a sketch or drawiﬁ / Calculate: \

Explain your sketch :

N\l W,

5 AN

Write a Real-Life Example or Word Problem:

/ Connecting & Reflecting: How well does the context make sense? Is it possible? Is it realistic? What would make it better? \

Overall

Communicating & Representing

Reasoning & Analyzing

Estimate & Justify

Represent & Calculate

Understanding & Solving

@

N
<

Connecting & Reflecting

Real-Life Problem & Reflection

Adapted from Student Numeracy Assessment and Practice (SNAP), SD33
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CAMPBELL RIVER

Schoal District 72

Count forwards
by from

the number.

SNAP 5

Name:

Number Sense (0 — 1 000 000) Date:

Draw to represent the value
of the number

Write to describe your picture

Write the number in expanded form

Write a real-life
example that shows
the value of the
number

Create 3 equations that
equal the number

)

Count
backwards by
from the

number.

S

Communicating
& Representing

Understanding
& Solving

Reasoning &
Analyzing

é Show where the number belongs on the number line A
-« ¥
A 1000 000
\. J
[ . . . . N
Connecting & Reflecting: Where is this number likely to show up?
A J

Adapted from Student Numeracy Assessment and Practice (SNAP), D33
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éﬂ:ﬁz‘ SNAP 5 Name:
CAMPBELL RIVER Operations (Division) Date:

School District 72

Operation:

Explain your sketch :

/Estimate — justify your thinkinA /Represent with a sketch or drawina f Calculate: \

AN

% AN

Write a Real-Life Example or Word Problem:

/ Connecting & Reflecting: How well does the context make sense? Is it possible? Is it realistic? What would make it better?

\

Communicating & Representing

Overall

Understanding & Solving

Represent & Calculate

Reasoning & Analyzing

Estimate & Justify

Connecting & Reflecting

Real-Life Problem & Reflection

Adapted from Student Numeracy Assessment and Practice (SNAP), SD33



@‘ SNAP Rubric Name:

CAMPBELL RIVER Number Sense

School District 72

Communicating & Representing
Stretches
I:I Pictures are clear and
represent the target
number accurately

/ \ |:| Descriptions are accurate

and add clarity

I:I Iinformation is organized in
a way that makes it easy to
understand

|:| Shape, spacing, and
position of numbers
respect place value and
conventional ways of
representing quantities

Understanding & Solving

|:| Uses grade-

appropriate
operations correctly

D Uses standard

symbols and
mathematical
notation correctly

|:| Creates new

equations from
known facts.

(ex. a sum from a total, a
difference from a sum, a
factor from a product,

/ etc.)
Connecting & Reflecting

A reasonable real-life
example is provided

I:I Example demonstrates
understanding of the
number value

I:I Reflection highlights
both strengths and
stretches

“| feel confident with
was challenging

]

My goal is

Strengths

T

Reasoning & Analyzing
I:I Estimate is reasonable and 3 or more benchmarks are appropriately identified
D Pattern making (counting forward and backward is consistent and accurate

D Assumptions are logical & process shows evidence of planning or refinement

N

Emerging Developing

Overall Proficiency

Proficient

Extending

J\.




@ SNAP Rubric Name:

CAMPBELL RIVER Operations Date:

School District 72

Strengths

Communicating & Representing Understanding & Solving
Stretches
l:l Communicates clear I:I Uses grade-appropriate
understanding multiple strategies and operations
ways: to solve the problem and
/ N\ o  Written show understanding /7
o Pictorial
o Symbolic |:| Uses standard symbols

and mathematical

. ion correctl
D Uses conventional ways of notation correctly

representing quantities
(ex. base 10, arrays,
expanded form, standard,

I:l Creates new equations
from known facts.

etc.) (ex. a sum from a total, a
difference from a sum, a factor
from a product, etc.)

¢

Connecting & Reflecting

D Provides a reasonable real-
life example

I:' Connects mathematical
concepts to each other and
to other topics

D Reflects on personal
mathematical thinking

strengths and stretches
“| feel confident with

| need to remember

\—/ My goal is " \—/

/ Reasoning & Analyzing
D Estimation / mental math strategies are reasonable
|:| Any assumptions are logical and clearly stated

D Process is detailed (outlined, step by step) and shows evidence of planning or refining

\~

Overall Proficiency

Emerging Developing Proficient Extending

AN

Adapted from Student Numeracy Assessment and Practice (SNAP), SD33




Operational Fluency Trajectory (Grade 3-5)

O

Operational
Fluency (3-5)

i,

J.

J

(5)

Understanding

Additive (+/-)
Strategies

Doubles, near
doubles, +/-0, 10,
100, 1000

Model addition w/
base 10 blocks

Combos of 1, 10,
100, 1000, ex. adding
bills and coins (parts

and wholes)

Compensation
(regroup / borrow)
adding and subtract

#s up to 6 digits,
using place value

Selects and uses
various additive
strategies fluently

Understanding

Multiplicative || vy, 1tiples of 2, 10, 5
(x/~+) Doubling, Multiples || Knows multiples of Squares, Near
Strategies 20, 50, 100 of3,6,9,4 7,811 squares
Reasoning Identify multiples of || Determines common
Even, Odd, x10, x5 3,6,9,4 multiples
Compares Compare value of
number digits according to Finds patterns in || compares prime and ||Determines common
families place value groups of facts composite #is factors
Solving Performs
multiplication by
Compose / counting by groups Decomposes
Decompose / Understands Uses properties of || numbers flexibly &
Partitive multiplication as || Decompose number|composite and prime|| fluently in new
Reasoning repeated addition into powers of 10 numbers contexts

Representing

Modeling
whole
numbers* and
unit fractions

Encodes/Decodes
concrete visual
models of numbers

Connects shape &
space with number
concepts (arrays,
perimeter & area)

Creates visual
models of whole and
fractional numbers
{pie and bar models)

interprets and
extends models to
include “improper
fractions” and mixed
numbers

*Recommended Tool: animated prime factorisation visualization (moving dots)

Grade 3: Place value up to 1 000s (2-D models, arrays), benchmark fractions

Grade 4: to 10 000s, modular models (clocks), decimals (hundredths), Canadian currency (all)

Grade 5: to 1 000 000s, decimals (thousandths), elapsed time, metric conversion (ex. mg to g to kg)

CAMPBELL RIVER

School District 72




CAMPBELL RIVER

@
= School District 72
Fact Fluency Trajectory (K-9) Name :
Date:
Fluency Stage Addition* Subtraction | Multiplication | Division (Factoring)
CountOn,1:1, Count Back From, | Skip Counting, Guess and revise
using tools 1:1, using tools May use fingers strategy
Ex. Dividing a number by
any number smaller than
itself, chosen randomly.
Making Ten Think of related Knows Strategic elimination
addition fact Benchmarks (x1, (use a list of prime
x10, x5, x2) numbers 2, 3,5, 7, ... and

eliminate one at a time)

Compensation
(Regrouping)
Ex.18 +7
=18+ (2 +5)
=(18+2)+5
=25

Take from 10
(compensation)
Ex. 21-8
=21-10+2
=11+42

=13

Adds a group onto
a benchmark
multiple*

6x9

=5x9+9

= 45+9

Recognizes fact families
(remembers patterns in
products of 2,5,10)

Doubles and Near-

Subtract in parts

Subtract a group

Divides in parts

O
®
g
>
*

Doubles (partition) from a benchmark | (according to place value
multiple* or benchmarks)
Ex. 21-8 8x9 85+5
=21-1-7 =8x10-8 = (40=5)+ (40+5)+ (5+5)
= 80-8 =8+8+1
=72 =17
Rounds one Same distance = Uses squares or Thinks of related
addend up and same difference other known facts | multiplication fact
then uses 200-18 = 199-17 Ex.7x8 {connects to inverse
subtraction (reduce bothby 1) | =7x7+7 operation)
28+17 199 =49+7 Ex. 60+ 5
=28+20-3 - 17 =56 =12
=48-3 182 because 12 x 5 = 60
*Benchmark sums: 10s, doubles
*Benchmark multiples: x1, 2,5, 10 then2,4,8 then 3, 6,9 then7,11, 12,13




2E A T IRt gl ¢ 1

Identify key information
Break it into smaller parts

nple

A
]

]

Build or draw a model or sketch

Draw a tally chart

Draw a graph

Create a table :
Make a list (in order)
Find or describe a pattern |

Use the pattern to extend the table

Use logic to fill in gaps (or algebra)

|dentify a logical minimum and max

Make a logical estimate
Use a strategic guess & revise

Use a different method

pare with a

Ask, Is the answer reasonable?

Is it always true?




Capital letter at the beginning
Capital letter for common names

STUf 7 F Py ! f

One space between each word
One space after all punctuation

Check spelling of common words
Check spelling of new words

Check choice of homophones

Period at the end of a sentence
Question mark after a question

Comma after a leading clause

_ . -, -~ - o
- _

Add details to make it unique
Add an image



