Operations Developmental Map — Phases and Indicators

Concept 1

Aaditiown beads to 3 total

3=d ssbiraction indicates
wial'y missing. Addition and
seitraction are inlansically
related

Concept 2
Multiplication and division

are extensions of addition and
subtraction. Multiplication and
division are intrinsically related

Concept 3

There are many aigorithms
tor perforniing a given
operation with muiti-digit
numbers

Skill 1

Recnlls facts,

Skill 2

Uses standard mental math
and estimation procedures

with multi-digit numbers.

Skill 3

Compules with multi-dig
whole numbers and decim
using pencil and paper without
the aid of a calculator

Phase 1

focus on counting to soive problems

1 Reports the results of combining or joining
(for adding) and taking away of separating
for subtracting) presented concretely and in
a context.

2 Uummmquﬂuamlegy Foraddmgand
subtracting concretely

»

but does not use the formzl symbolism of x

4 Sub dly in “division
butdotsnoruscdxfmmlsymbokmof

Concept 3 does not apply to this phase.

$ Recalls addition facts with sums to 10 and related

subtraction facts.

Skill 2 does not apply to this phase

Skill 3 does not apply to this phase

8 Rep nmsk

Phase 2

Formal opcrations with numbers t
Concrete operations with rumbers Lo 100

1 Uses concrete materials ro relate various meanings

of subzraction (e.g., knows 12~ 7 = § can mean
how much rore is 12 than 7 and 12 take away 7}

Relates addition to subtracton concretely.

3 T s, including

2 Uses i h

Phiase 3

Formal operstions with whale num

Concrete operations with decimals

1 Relates addition to subtraction of whole numbers
symbotcally.

symbolsmdccﬁbe

1 symbo!
mceqna!uymbol.mduafbemnamaddim
* subtraction conrexts.

4 Solves nmple open sentences of the forms

etbm @ c-a=manda+ @ = cabsractly

5 Sohves and creates additon and subtraction

problems concretely by modelling and with
2-digit and 3-digjt numbers using »
calculator.

ok S e Pt *
6 Uses computational strategies based on math-

ematical pnciples to leam addition / subtraction
facts (e.g.if 6+ 6 =12 then6r7=6+6+1=
124 1= 13)

7 Relates addiion and subtraction of 10 to place value

concepts concretely.

g of muk in

mmﬂ:mnmrmpamdaddxmequmkm

mornmys\mlgmxlnplhnmhnguage orally
and symbolically (e.g., 2times3ts6or2 x 3 = 6}

9 Rep a single ing of divinon in
contexrs (sharing or grouping) using division
language orally and symbotically (e g., there are

eight4sin320r32 -4 = 8}
10 Uses appropriate mathematical symbols to describe
concrete multiplication  divison contexts.

11 Solves simple open sentences of the forms
a% b=gmandc - a = g where cisamuluple of a,
concretely or pictorially

12 Solves and creates simple multiplication and
dvision problems by modelling concretely.

“personal” procedures for adding and
numbers, with and without the
support of concrete materals,

lswnuﬂnphadmﬁmms x undmlzmd
division facts,

laRmmdsnumbusloam\ddp!zofm withconau:

of pictonal support,
difference of two 2-digit numbers.

17 Mmtzllyaddszndsubmmundednumbm
when only one factis required (e.g., 20 + 40 )
18 Mentally adds and subtracts 10

I9Addsthxul-djgmumb=nmenmnym
supported by the use of concrete matenials,

in order to estimate the sum or

ahsn-maddmma’mbmmmmmuubwdw
whole numbers.

3 Solves apen addition and subtraction sentences
numbery.

imvolving whole

4 Solves and creates addition and subtraction

P g

$ Distinguishes between situations involving whole
numbers that require exact answers and those
where estimates are suffident because of the

bers invotved (e g., comparing the total points
of two competitors when the scores are dlose as
compared to when they are not dose).

6 Uses computational strategies based on math-
ematical principles to perform some additions
and subtractions (e.g.. adds in parts),

7 Relates addition and subtraction of whole numbers
-and 10 or 100 to place value concepts symbolically.

8 Rdamaddmmlomhuumonnfdmmah
concreeely.

" Trinks 4

9 Usumu!uple of
meﬂﬁhtmmamofam

10 Uses rmuitiple meanings of divisson (grouping and
sharing) involving whole numbers.

11 Uses appropriate mathematical symbols to desaribe
abstract multiplication and division contexts
involving whole numbers.

12 Solves open sentences of the formsa X b = @ and
—a-.whatmfanmns-ldlgummb:ram

the product 1s less than 1000.
13 Solves and creates smple multiplicat bl

4 Uses

Phase &

Fluency with whole number operations;
Formal operations with decumals

1 Solves complex addition and subtraction

problems
with whole numbers using a variety of methods.

2 Uses math s tples {such as

-nd!ormooam!wmmnudddxghwhole
numbers in order to calculate {e.g., renames 38 + 12
as 40+ 10).

3 Extends the relationship between addition and

mb(rxﬁonofwlwl:numbastndednnh'zlm

{such
and/or to rename decimals in order to
calculate (e.g., renames 3.8 + S.2as4 + 51

5 Sol»uandauxunddlﬂonandnm:ﬂm

P ng smple decimals using formal
procedures,

6 Solves open sentences of the formsa X b= @,
c-aw@andax@i=sc

wholenmxbenc}-d:gk ® l-dagxn

14 Usucvmpuunomlmmpubmdonmth
ematical principles to learm multplication facts
feg. UZXB" 16, then4 X 81516 + 16 = 32),

15 1 ibility in terms of a
rdadomhlple.g. ﬁnduhgnumbeof}sinuby
deciding by what to multiply 3 to get 24).

18 Relates mutuplicaton by 10and 100 to place value
concepts concretely.

I7E:phhupmcedumﬁ7rnmln-d:gkvﬁ\oknumbcr
:ddmmnndsubu'adm.umghnguzgedm

7 Solv uumpmhl:numvohﬁunﬂfnur

operations with whole numbers.

8 ‘Treats remainders that resukt from dividing whole

numbers appropriately depending on the context.

9 Distinguishes betwren situanions involving whole

numbers that requine exact answers and those for
which estimates are sufficient because of the
numbers involved.

10 Uses the rek: ship be:

and division to solve problems invotving whole
numbers.

11 Relates multiplication by powers of 10 to place
bolically

value concepts sym|

; lemdnpkmofmﬂnp!hdonmd

13 Hxplains procedures for addition and subtraction of

Fluency with whole number and dedimal operations;
Concrete operations with integers and fractions

1 Adhn'mpkfmcﬁommdf

2 Solves problems imvolving addition and subtraction

with decimals.

3 Distingwishes berween situations involving decmals
that require exact answers and those for which
estimates are sufficient because of the numbers
involved (¢.g., deciding if you have enough money
1o pay for two items when you have just about the

4 Recognizes that any digits after the decimal point

in a calculator quotient indicate that there s a
remainder,

5 Recognizes that there are different estimates that

m@tbcnppmpthw.d:paﬂmgm:he:mm
the numbers involved (e.g,, the average
smm:ould‘*‘ ibed as 84 or 85, d ding on
‘Mmrthemummpomdmmznmm
whole number or the nearest multiple of 5).

6 Sohuandualsmuphptobhmmolvmwhok
numbers and decimals,

7 Chooses an appropriate method for adding and
| — b gl

sim]pledeqx_mk.:x::ghnguzgedm‘

of the

(e.g. for 50 - 37, mgroupsoauo+w and then
subtract 7 from 10}

18 Performs mental addition and subtraction with
any 2-digit and t-digit whole numbers.

for muhtipication of whole

numbers {2-digit by 1-digit) end division of whole
numbers (3-digit by 1 digit and 2-digit by 1-digit),
with and without concrete materials.

19 Exphins procedures

20 Recalls mubiplicanon facts to 9 % 9 and mast
refated division facts.

" 21 Rounds whole numbers to multiples of powers of
difference.

10 in order to esumate 3 sum or

22 Mentally adds and subtracts whole numbers and to

and 100.
23 Mentally muluphes whole numbers by 10 and 100.

24 Adds and subtracts whole numbers wath up to
3 digyts symbokhically.
25 Multiplies and divides 2-digut and 3-digit whole

numbers by 1.digit whole numbers with and without

the use of concrete matenals.
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15 Bxplains procedures for multiplying and

14 Performs mental addition and subtraction with

appropriate whole numbers.

ividi
2-digit or nukti-digit rumbers, with and without
concrete materials,

by

1g whole at
depending on the numbers mvolved.

8 Performs mental addinon and subtraction with
some decimals fe.g., 0.9 or 0.59).

9 Chooses an appropriate method for multiplying and
dividing whole numbers and decimals, depending on
dlemxmbeum\blvcd.

16 Petforms some multipl with whole numb
mentally (e.g., xelzmnmlnpﬁmtbnbylo 100, of
1000 to place value concepes, or calculates 3 % 35

mentally by adding 3 % 25t0 3 X 10).

$kill 1 does not apply to this phase.

17 Rounds whole numbers to multiples of powers of
10 in order to estimate a product.

18 Rounds decimals to the icarest whole or half {0.5)
10 estimate a sum or difference.

19 Mentally multipbes whole numbers by whole
number powers of 10.

20 Multiplies and drvides by 1-digit whole numbers
symbotically,

21 Muluplies z;ﬁgitbyzdlgitwhoknmlbul
symbolically.

22 Adds and subtracts deams tenths and hundredths,
supported by the use of concrete materials.

23 Mutiplies decimals by t.digit whole numbers
symbolically.

10 Perft mental znddnvismwixh
wlwlcmxmbctswhmxhcnumbmsmnunﬂ:
leg.20% 1501424 = 43

11 Performs multiplication of whole numbers and
decirals, and division of whole tumbers using

place value concepts (e.g., multiplies by 0.1 or 0.01,
and divides by 10, 100, or 1000).

Skill 1 does not apply to this phase.

12 Rounds whole numbers to multiples of powers
of 10 in order to estmate a quotient.

13 Uses multiple benchmark numbers to round whole
numbers (o find sums, differences, products, and
quotients {e.g., 32 X 15 is berween 300 and 600).

14 Rounds deamals 1 wholes to estimate a product.

15 Mentally adds; subtracts, and muluplies deaimals
with whole number powers of 10

16 Mentally multphes whole numbers and decimals by
decimal powers of 10(e.g. 01,001, .}

17 Adds and subtracts deamal tenths and hundredths,
and whole numbers beyond 10 000 symbolically
18 Divades decimals by 1-digit whole numbers.
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