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Grade Two Teacher

Anika Sommer
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Grade Five Teacher




School Goal: Whole School Curriculum Ages 3-18

Timeline:

2011-12: Parent community survey, teacher survey

2012-13: Cross School committee + Steering Groups to identify needs
2012-2013: Review of other Maths curricula

2013-14: New curriculum documentation creation

2014-15 Implementation Phase 1 (End of year review)

2015-2020: Implementation Phase 2
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~ Reasons for a New Programme

* New powerful technologies to support learning available

« Extensive advances made in the field of pedagogy,
particularly research into the brain and how it works

« Acknowledgement that genuine learning takes place in
situations which are authentic and this was not reflected in
previous curriculum

A need for increased detail and training for teachers who are
not Maths specialists was identified



Discussion Questions #1

1) Where is your school with regard to curriculum
review and implementation in mathematics?

2) Which of the 5 reasons provided here for
designing d New programme seems most

important to you?

(technology, brain-based research, authentic experiences,

detail/training for teachers, whole school articulation)



Goals of the New Programme

. Rigorous, developmentally appropriate learning
. Emphasis on communication in Mathematics
. Emphasis on Mathematical processes: ways of working

. Focus areas to allow for depth of study




Resources Used

VIS previous Scope & Sequence

First Steps (Government of Western Australia)
Ontario Province Curriculum

National Council of Teachers of Mathematics (NCTM)
New Zealand National Curriculum

John Van der Walle

o o kA b=




Other Input

® Christine Lyons, M.Ed., PhD

* CEO, Dragonfly Educational Consulting Services, Inc.

*Expertise
*Training

*\Validation
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Two Documents

e ELC-Grade 5 Mathematics
Programme

e Calculation Policy and
Practices Document

Vienna International School
o™ mal O 1 Mathematics Program

< .
> f\; N7 ELC - Grade 5
i n ??"“\/

. ‘}“‘ l' ] 3

- \,‘( - 5 Implementation Phase One
/}s 7S 2014 - 2015




Maths Content Strands (PYP)

Number - all grade levels + all substrands

Pattern and Function - all grade levels
Data Handling - all grade levels, SOME substrands
Shape and Spaces - focus grades

Measurement - focus grades
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Number

Understand Whole

and Decimal Numbers Understand Operations

Understand Fractional Calculate
Numbers
8 key 10 key
understandings understandings
7 key 10 key

understandings understandings



Pattern and Function

Reason About Number
Patterns

v

6 key
understandings




-
_/. '.\:‘e.\

i %
H .
‘k' RAFRCA. FURDEE B MINMF FAST
\ HECIOMNALCONFEIENCE 20146
PAVE - 15-190(TOIER

e

Understand Units

Measurement

Estimation

Direct Measure

Indirect Measure

8 key
understandings

6 key
understandings

4 key
understandings

3 key
understandings
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Shape and Space

Represent Location Reason Geometrically

Represent
Represent Shape TransI:ormation
3 key 4 key
understandings understandings
3 key 4 key

understandings understandings
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Data Handling

Understand Chance

Interpret Data

Collect and Process Data

(Part A)

Collect and Process Data
(Part B)

7 key
understandings

5 key
understandings

6 key
understandings

3 key
understandings
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| Focus Overview | Ages 3-5 (E1C) | Ages 5/4 (GF) Ages &/7(G1) Ages 7/8(G2) Ages &7 (G3) Age: 7/10 (G4 Ages 10/11 (G5)
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Strands broken into sub strands

Focus or big idea for that grade and that substrand Grade Two: Number
|
Whole and Decimal NumHler: Read, write and understand the meaning, order and relative magnitudes of numbers, moving flexibly between
equivalent forms.
KEY L N .
UNDERSTANDINGS FOQUS DO (Indicafing Behaviors) KNOW
. Theze may bew 2 Count: Number string to 200 [by 1s and 2s) forwards and backwards
® "“vecd e ® Interpret small numbers as compositions of other numbers (to 20)
KU2 ® Represent, compare and order whole numbers to 200 using materials
KU4 * and diagrams
KU5 ® Read and print in words whole numbers to twenty
KU s from KU3 Numbers as © Compose and decompose two-digit numbers in a variety of ways  Skip counting or repeated

ing concrete materials
ermine using concrete materials the ten that is nearest to given

First Steps —~ oomer |

addition will give the same

twoNjgit numbers result as counting by ones
Numbers . .
ReSOU rces L] éotg:d ins in mulfiples of 5 cents, 10 cents, 20 cents, 50 cents, €1 and  The number siring o 200 by
* e Read wholeXyoney amounts (to 100) and make up the amount with 1s and 2s, forwards and
backwards
Couvunting ° : t .
with Money Decide whether ot they have more or less money than the price

g{’ Further skip counting

Key Vocabulary: \ \

rEeRtmm——_—_- e c;mwsme \Goded-bullet to Indicating
point you to ehaviours, not
other documents outcomes
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Problem Type Overview

Addition and Subt

raction Problem Types

brother?

Ages
(!1::) Ages5/6(GP) |  Ages 6/7 (G1) Ages 7/8 (G2) Ages 8/9 (G3) Ages 9/10 (G4) Ages 10/11 (GS)
resutt result unknown Use larger numbers fo | Use larger numbers fo 200 | Use larger numbers to 1000 | Use larger numbers and
unknown (7+3=__) Anna 100 result unknown result unknown decimals
(7+3=__) had 7 bears and then | result unknown (7+3=__) Annahad 7 bears | (7+3=__) Anna had 7 bears | result unknown
Anna had 7 her brother gave her (7#+3=__) Annahad | and then her brother gave her | and then her brother gave her | (7+ 3=___) Anna had 7 bears
bearz and then | 3. 7 bears and then her 3. 3. and then her brother gave her
her brother How many does che brother gave her 3. How many does the now How many does sthe now 3.
gave her 3. now How many does she have? have? How many does che now
How many now have? have?
does she now | change unknown
have? (7+_=10) Anna | change unknown (7+__=10) Annahad 7 (7+_=10) Annahad 7 change unknown
Change - had 7 bears butwould | (7+__ = 10) Anna | bears but would like tohave | bears but would like tohave | (7+__ = 10) Annahad 7
join like to have 10. How | had 7 bears but would 10. How many more doez she | 10. How many more does che | bears but would like to have
many more does she | like to have 10. How need to get? need to get? 10. How many more does she
need to get? many more does she need to get?
need to get? start unknown start unknown
start unknown (__+3=10) Annahadsome | (__+ 3=10) Anna had some | start unknown
(__+3=10] Anna start unknown bearz and then her brother bearz and then her brother (__+3=10] Anna had zome
had come bears and (__#3=10) Anna had | gave her 3.Now she haz 10. gave her 3.Now she haz 10. bears and then her brother
then her brother gave | come bearz and then her | How many did she have to How many did che have to gave her 3.Now zhe haz 10.
her 3.Now she has 10. | brother gave her 3.Now | start with? start with? How many did she have to
How many did she che haz 10. How many start with?
have to start with? did she have to start
with?
result result unknown Use larger numbers fo | Use larger numbers fo 200 Use larger numbers fo 1000 | Use larger numbers and
unknown (7-3=__)Annahad | 100 resuft unknown resuft unknown decimals
(f-5=__) 7 bears and then she result unknown (7-3=__)Annahad 7bearzs | (7-3=__) Annahad 7 bearz | result unknown
gave her brother 3. (7-3=__) Anna had 7 | and then che gave her brother | and then the gave herbrother | (7-3 = __) Anna had 7 bears
How many does che bears and then the gave | 3. How many does she now 3. How many does che now and then she gave her brother
now have? her brother 3. How have? have? 3. How many does she now
Change - many does she now have?
change unknown have? g
separate (10-__=7) Anna (10-__=7)Annahad10 | (10-__=7)Annahad10 | change unknown
had 10 bears and then | change unknown bears and then she gave her bears and then she gave her (10-_=7) Anna had 10
zhe gave her brother (10-_=7) Anna brother zome. She now haz 7. | brother zome. She now has 7. | bears and then she gave her
some. She now has 7. | had 10 bears and then How many did she give her How many did she give her brother zome. She now has 7.
How many did she she gave her brother brother? brother? How many did she give her
give her some. She now has 7. brother?
brother? How many did she give
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Vocabulary Overview

Vocab Overview ELC GP G1 GZ G3 G4 G5
e e, Troe x| T, 0Cong IT0 - Twania: T T — G
ane, ee, 3 , & - b, O en >, <
Whole & Decimal | nu 12345 (2erc) ipoken 10,1000, o place, | 1he 1000 arita crd hunch et
Numbers fam ploce, hundreds ploce | decimal poirt
ihare, haring Pk, halves, porss o shores e poriorns, one hall - cne hat, guarter/iouts, s, saverihs, rinds, lentts,
2 Fraclonal Serth. patiwhcle wighibs, Pk, shdh, dencrminaly. purender,
Numbers et equivdence
Doper, smater Taks awoy, GHence, how [ Tepecied adalion, repealed - TRy, IGUCHE CorTimenen,
Operate much more, rmbersentences | subtoction, shareg cut combinaticn
Tigoer, smaker, The equal groups partiton eilivale ont end,
Calculate some, more, less
ame, comes PaTen, Vel O Cver, o~ Eg—mﬂ
35 :onsonobod T .
Back, fotward, around, past, urdler, Detind, in hord of, below, | bindfs eye view, orid, oriclines, norh, south, ecst, west, fighl angie,
R Loc: S, up, under, around, on, besda, necr, belween, key, bed, quaner dum, right, lefl, key, symbal
epresent Locaion bebirdd, etween. nbont of, | through, fum, cround, past, between, path. meoe
Delow, o0, recr
X quae, vanex, 1008, 0306, 1Ol 00K, | CIonsecion, nel, mooe, | New I year poiciel, core, sehere, |
reciorgle, hexagon, side, wodimensicnd, Free- cube, cubaid, prism, penlogen, heptagon, clogen,
argle, fot, point, skaigh! dmersgional cube, Cyinder, pyrormid, cone, ond 20
cuboid, Morguior plsm, hape nomes bom 3- 10 8- Prevdously leared. foces, verlax,
Represent Shape reciorguior plsm, Manguar sided shapes, cicie, vadtex, | vertices, edde, fghl ange,
squave, reciangie, Yopeoid, cube, Cubold, pyrommick,
thombus, panalel hexagon, cyfinder, bopexid)
circle hombus, pon
® malch, Tum ol SCe, SIaCk, roiaie, 1o, Voraale, iolae, ae, refect, T
b} Represent symmetry/ical patien, copy, repect, ire symmalry, rolational wamed: leselale, refective
8, Transformaon ancly, sama, e, unike symmely, refieciive symmelry. symevalty, soiaticnal syrevelry
v fal, shaighl, curved, side, fal, curved, angie, side, reund, New Ihé yoor siabie, siabilly, shong, | New Ihis yeor: dghl o, right
o3 e, dlferant, square, edge, iide, vertex, baie, svength, s g eyromid, perpendiculer, plane
Reason sama, eog, robs, skde, stacks, sufoce, cuved., Previculy leared. edges, foces, Previowly lecrred side. foce,
reciorgle, siquore, Yiongie, crouky, coa-section verfex, odge, leselale, e, dide,
2 Geometrdcally cicle arlel, ocute, cbluse, ight
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Calculator Use Overview
Calculator Use Overview
Calculator Use ELC GP Gl G2 G3 G4 G5
Whol Whole clazs . Skip counting fo support Further skip counting
N & Decinal counting on Cour;l:'u\gnond kp Further Zdp counting mudtiplication Exploring place value Counting with decimals
oben whiteboard fing Standard paritioning Wipe Out
» | FracSonal
mbe Exposure to
N calculators - — - S— - — -
available for Uzing inverse operations Usng inverse operatfions fo Uzing inverse operation: fo
= | Operate free play to solve iregulor problems solve ireguior problems solve ¥regular problems
[+and-) [+and - [+ - x %)
) . . Checking onswers )
Role with . Checking answers N Chec answers =
Calculate cc::r;?m Checking answers nge?gl Icifion Rounding Q:Jgding Checlking arswers
Targef Addition
&::;::'gl Uze constant funcion + Following o rde Folowing and defermining
(Raint Ten) Experimenting with rules g rules
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Calculation Policy and Practices

e Divided into the four operations

e Each operation split into two sections:
- mental calculation
- written calculation
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Calculation Policy and Practices: Overview

Calculation
Strategies ELC (ages 3-5 GP (ages 5/6) | G1 (ages 6/7) G2 (ages 7/8) G3 (ages 8/9) G4 (ages 9/10) G5 (ages 10/11)
Overview
* Number string to 10,000 | *Number string -
. " . (by 13, 103, 1003, 10003, counting by tenths,
Number = Number striing to |~ Jumber string to ';‘o'ﬁ":f'l::'.'.'ﬁz .:;h lo:"r:o?a::m 250, 50, forwards and hundrediha, forwards
. * Counting Stories 100 by 13, 53, ! 4 backwards and backwards
Strin: 20 forwards and 25z, forwards and ; " ;
13 10: d backwards = Count by simple * Counting by mixed
backwards fractions (1/4, 1/2) numbers, 11/3, 1 2/3,
=Count by 9z and 4z 2, ..
* Rounding to 10z to * Rounding to 100z to . . .

4 s Rounding decimals to
check validity of check validity of heck validity of
ancwers ancwers

®e.g. Car Strategy ®e.g Car Strategy anawers
*Count on 0-3 to *Count on 10 {to 200) '::",':o;'; 100, 200, 300
100) * Doubles and Doubles « Doublez and Doubles * Generalize Basic Facts
* Double:z + Related Pluz One (multiples of Pluz one with multiples * Use Relationshipz
Double: + Double: 10 to 200} £ 100 (to 1000 (commutative & inverse)
¢ Recomnici *Counton0-3 (o | plus 1/Neighbors * Double 2-digit numbers .‘t’,mbk‘;’ dor ) bere | "Panitioning
Aeoogmxmg 10 20) * Double 2-digit without exchanging (to ith exch gt num *Visualize a Number Line
s mount: ‘:"(w ) | *Doublez t020) | numbers without 200) Tooo, < aneine o * Solve 2-digit problems
lgr en *Rainbow 10 (to exchanging (to 50) * Rainbow 10 + Near 10 « Rainbow 10 + Near 10 using Frontload,
10) *Rainbow 10 (+9, (extend to 100) + Think 10 in multiplez Compensate,
Think 10) *Rainbow 10 add 19 (to of 10 & 100 ito Compatible Numberz
* Hundred Chart 100) 1000 and Bridging strategies
Number Bond:z to 20 | *Rainbow 10 Add 90 ito ) -
establizhed 200} 'UseFr\':\mloadmshget
*Ten Frame (to —
20) o o
; * Partitioning (to 200)
*Number Lines * Partitioning with with manipulatives L = Number Lines with
(numbered) (to manipulatives (to « Number Lines * Partitioning (to 1000) decimals
*Counting o 10) | 2230 | o (numbered, then blank) | _ Vit manipulatives * Numerical
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objects up to 10 has ‘'more’ or
‘less” without counting

* Count on Sirategies

-Count on 1 from any number
up to 10; e.g. Ask: Whatis 1
more than 142

Think ‘aways count on from the larger
number’; {hink big. count on’.

ELC Primary Grade One
*Recognize Amounts * Count On Sirategies
-Subitize groups of objects or -Counton0, 1, 2 and 3 for numbers
pictures of objects up to 5, to 20 and turnarounds (commutative
using dot or picture cards in low): e.g. Ask: What is 3 more than
different arrangements 132 Say: 3 more than 13 is16.
-Recognize which group of m:":“ “;‘, x::r‘m e arg

= Doubles Strategy
-Double numbers to 20
e.g. Ask: What is double 72 Say:
Double 7 is 14.

* Rainbow Ten Sirategy
-Know facts to 10; e.g.

-Know facts near to 10 (1 more or 1
less)

Think rainbow 10°. For 3+6, think '4+6 Is.
10, 50 3+6 Is one less than 10. 3+6=9".

\

Calculation Policy and Practices: cont’d

Grade Two

* Count On Strategies
-Counton 0, 1, 2 and 3 for numbers to 100
and furnarounds (commutative law)

* Doubles
-Doubles + 1/Neighbors to 20; e.g. What is
6+72
le‘ﬂm&ﬂmnmbmmmmnm

line, and 6+6 Is 12, the answer must be one more or 13" (or
‘since 7+7 Is 14, the answer must be one less or 13)

-Double multiples of 10; e.g. 50 + 50
Q Think ‘In tens’; "double 5 tens s 10 tens: double SO Is
100"
+ Rainbow Ten Strategy
-Add 9; e.q. What is 9+62
Think "add 10, count back 1°; *10+6=16, count back 11s
15
-Think to 10; e.g. What is 8+52
Think ‘bulld fo 10", then acd what Is left. For 8 + 5,
think (8 + 2) + 3", for 7 + 6, think (7 + 3) + 3"

= 100 Chart Strategy
-Adding 10 to a 2-digit number; e.g.
35+10=45

Think *100s Chart', start on 35, go down one'.

| Number bonds fo 20 established

up to 10

count)

S5and 10

Key less, more count on, more, add, plus, add, addition, plus, and, count on, add, addifion, plus, and, count on, more,
Vocabulary altogether more, sum, total, altogether, increase | sum, total, altogether, increase, turnarounds
= Counting Objects =Counting *Counting *Counfing
Counting -Count one to one -Number conservation for -Use 100 Chart to practice the number | -Use the 100 Chart to count by 2s
using manipulatives | numbers up fo 10 (frust the sequences, including skip counting by | Use 100 Charts and number lines to count on

4-9
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Calculation Policy and Practices: cont’d

= Algorithm
= Algorithm -Extend to adding 3-digit numbers and
-Represent and solve vertical addition numbers with different amounts of digits (up
problems to 200, using expanded notation to two decimal places, only for money); e.g.
€528.00+ €7 49 =
2 [ 4 s
: 528 +71.49
2| 6 | e (20 ¢ |8
4| 5| wter 0|+ | H | 1
T4 | 0|+ 1)) u‘nsxihg 5"8-00
w |+ 1w o+ M dscimma) polats... - 1'41
535.49
Grode 3 Approach to Teaching Addiion
1. Write the fist number.
2 Wite the second number undemeath the frst 1. Wiite the firs number.
number making sure the digits are in the 2. Write the next number undemeath the first
comect columns. number, making sure the digits are in the
3. Parfifion each numberinto tens and unifs and comect columns and the decimal points fif
write them next fo the problem undemeath there are any) are underneath each other.
each other. 3. Add each column from right fo left.
4. Add the unis FIRST 4. Indicate any needed exchanges above the
5. Next odd the ters. appropriate column.
&. Total the fens and units fo get the answer.




Jimva,

Pl e

Ealh A

¢ 3

S :

’\. R AFRCA, FURDEE B MINMF FAST
\ RECGIONALCONSEIRENCE 2076

PAVE - 15-100CTORER

Calculation Policy and Practices: cont’d

Grade Three Grade Four Grade Five
n Revise from Grade Three: n
Revise from Grade Two: — House method connected fo Revise from Grade Four:
- Quotitfion sharing arrays - House method connected to amrays
- Partition sharing - Chunking on a number line - Chunking on a number line with
- Use of division symbol - Remainders on a number line remainders
- Informal methods
_ Estimati
House method connected to arrays | House Method for single digit divisors:
- Connect 'house’ symbol to amrays - Students must see this in connection with a
Chidiren will understand comesponding array or known mulfiplication | Double Digit Divisors
division as grouping rather fact - chunking; short division; do division
than just sharing and will be . .. 324 18=
taught the meaning and quotient—> 18 324
significance of remainders. divisor—>3 16 -180  x10
— diidend 7" 1O o
trmen | TTT T - 70
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ESL
teachers, we

need your
help!

Glossary

Glossary

Note: Words and phrases printed in boldface
italics in the following definitions are also
defined in this glossary.

absiraction. In counting, the idea that a
quantity

can be represented by different things. For
example,

5 can be represented by 5 like objects, by 5
different objects, by 5 invisible things (5
ideas), or by 5 points on a line.

absiract level of understanding.
Understanding of mathematics at a
symbolic level.

accommodation. A support given fo a
student to assist him or her in completing
a task (e.g. providing more fime for task
completion, reading printed instructions
orally to the student, scribing for

the

achievement. Level 3 is defined as the
provincial standard.

algorithm. A systematic procedure for
carrying out a computation. See also
flexible algorithm and standard
algorithm.
anchors (of 5 and 10). Significant
numbers, inasmuch as 10 is the basis of
owr number system, and fwo 5's make up
10. Relatfing other numbers to 5 and 10
(e.g.. 7 as 2 more than 5 and 3 less than
10) helps students to develop an
understanding of number magnitude, to
leam basic addition and subtraction
facts, and to acquire number sense and
operational sense. See also five frame
and fen frame.

array. A rectangular arrangement of
objects into rows and columns, used to
represent multiplication (e.g.. 5x3 can be
represented by 15 objects amranged into 5
columns and 3 rows).
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Discussion Questions #2

1) What are your first impressions of the components
and structure of the curriculum?

2) What questions do you have about the
components and structure of the curriculum?



How can we make this work?

What are our Ways of Knowing
that it is working?

New Curriculum # Improved Learning

Staff training
*Parent relationships
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‘Closed Circle’

Program

Summative
assessment

The program is
supported by:

Mid-Range
e Maths Coach Differentiated planners

: teaching (including
e Parent Partnerships PYP
e Ongoing teacher

planners)
training
Weekly

Formative

planning Assessments

Moderation

(Dragonfly)
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Planaing the inquiry

1. What Is our purpose?

Stand alone Mathematics unit_with strong links to the following
I I theme:

How we organize ourselves:

- Aninquiry into the of h de sy and
communities;

- the structure and function of organizations;

- sacietal decision-making;

- gcopomic activities and their impact on humankind and the
environment

*  cantralidea
Numbers help us organize our world.

Summative assessment task(s):

‘What are the possible ways of assessing students’ understanding of the central idea?
What evidence, including student-initiated actions, will we look for?

Strategy: Open-ended response

Prompt - How do we use numbers?
Response may be recorded using any method selected by individual
students e.g. drawn, written, oral

Criteria ~

Quality responses will include:

- avariety of examples of how we use number to organize our world

- examples other than those looked at in class.

- Justification of why the use of number systems is important in different

Classigrade: Grade 1 Age group: 6.7 3o o
School: Vienna IS Scnool code: 7019 .
Title: Number the World

PYP planner

Teacher(s) AL, CT, HP, RJ, BQ.
Date: March--May 2013

Proposed duration: number of hours. over number of weeks

2. What do we want to learn?
What are the key concepts to be emphasized within this inquiry?

- Function — numbers have a purpose, and are used in systems to
organize our world.

- Change — when numbers are used in different situations their
purpose may change.

What lines of inquiry will define the scope of the inquiry into the
central idea?

- Use of systems to organize our world helps us function as a group.

- Numbers are everywhere, and have different purposes in different
situations

- Numbers organise things in our world. (e.g.time, money, length,
weight, fractions? capacity)

What h tions/| i will drive these inquiries?
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Summative Assessment

« |nCas standardised testing (new)

« |SA standardised testing

« Repeat of Diagnostic Tasks
Trial of VIS Numeracy Assessment
(emphasising practices <-> MYP)
Teacher-created assessments
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Discussion Questions #3

1) Do you feel that your mathematics programme
has a ‘closed circle’ to support teachers?

2) If not, what might be a next step for you? If it
does, what might you add to ours?
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Comments and Questions




Dr. Christine Orkisz Lang
clang@yvis.ac.at

Anika Sommer
asommer@yvis.ac.at




