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Excerpts from the grade-
level introductions

PREPARING AMERICA'S BSTUDENTS FOR COLLEGE & CAREER

Kindergarten: Students choose, combine, and apply effective
strategies for answering quantitative questions, ... (page 9).

First Grade: They use properties of addition to add whole numbers and to
create and use increasingly sophisticated strategies based on these
properties (e.g., “making tens”) to solve addition and subtraction problems
within 20. By comparing a variety of solution strategies, children build their
understanding of the relationship between addition and subtraction (page
13).

Second Grade: ... they develop, discuss, and use efficient, accurate,
and generalizable methods to compute sums and differences of whole
numbers ... (page 17).
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Information Centre

The Accelerating Learning in Mathematics (ALIM) project aims to
accelerate the mathematical performance of low performing
students. This section contains resources relating to the ALIM
project.

MNational 5tandards support

A series of interactive modules has been developed to help
teachers and other education professionals work with the
National Standards in reading, writing and mathematics and their
illustrations.

Mational Standards lllustrations

| A collection of lllustrations of the National Standards for
| Mathematics are being developed. This section currently contains

illustrations of six mathematics tasks. Each task includes annotated
student work samples illustrating aspects of several standards.

2009 Numeracy Research Compendium

The papers in Findings From the New Zealand Numeracy
Development Projects 2009 look at a variety of aspects of the
NDP. They are roughly grouped under the categories of student
achievement and professional learning. Results from the primary,
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Home

Professional Development

This section of the site provides information to support teachers' professional understanding
of mathematics teaching and also information to develop their content knowledge of
mathematics.

Online PD: modules on the Number Framework (assessment, programme planning and
teaching ideas for each stage).

Representational framework: student responses at different Number Framework stages to
questions on the three strategy domains.

llustrations and the National Standards: modules developed to help teachers and other
education professionals work with the National Standards and the illustrations in reading,
writing and mathematics.

Effective Pedagoay in Pangarau/Mathematics: Best Evidence Synthesis lteration (BES) &

Numeracy references

Content tutorials for teachers
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6: Advanced Additive - Addition and
Subtraction

John is picking apples. He picks 36 from the first tree, 18 from the
second tree, and 27 from the third tree. How many apples does he
pick from the three trees altogether?

36+B27

A ——
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6: Advanced Additive - Addition and
Subtraction

“18 + 27 ...

20 + 27 =47

So that must be 45
45 + 36 ...

40+ 30=70
5+6=11
11 + /0 =817

| [ | O = O N e i = Sk |:l:| wf -] | |

http://nzmaths.co.nz/6-advanced-additive-addition-and-subtraction-3?parent node=




7: Advanced Multiplicative - Addition
and Subtraction

OO0V @

John is picking apples. He picks 36 from the first tree, 18 from the
second tree, and 27 from the third tree. How many apples does he
pick from the three trees altogether?

3648127 () oxthlaq)  memoe
= fxq e times nine

three times nine
- g I equals nine times
nine which is eighty

-DNe.

‘ 8| apples




6: Advanced Additive - Addition and
Subtraction

There are 121 students at Sarah's school. Sixty-six of them are girls.
How many are boys?

\ 2\ =60 =b!
bl-6=566
55\)095




7: Advanced Multiplicative - Addition
and Subtraction

There are 121 students at Sarah's school. Sixty-six of them are girls.

Ow many are DOys: 12( -—66 :(”K‘ ‘)'(6)(”)
i 5)( |l
- 55

55Boys




1se by Title

se by Topic

se by Type

se by Grade Level
se by Author

se by Award-
ars

t Our Authors

wys of Books &
urces

me a Reseller

est an Exam Copy
issions

r Information

sh with Math
lons

AL OFFERS!

ber Talks Preview
e sample video clips
INEalN TES-a-"

"H""wllllﬂ'“h“hlvll w-luhvulwﬁr] et | L Wl e S I =

5

T Endorsements

8 Table of Contents

T How to Use this Resource
& Video Clips by Grade

T Chapter 1

™ NCTM Standards Alignment

Number Talks |\ nam-bar\ \ toks\

1. Afive-to fifteen-minute
classroom conversation
around purposefully crafted
computation problems that
are solved mentally.

2. The best part of a teacher’s
day.

Whether you want to implement
number talks but are unsure of how
to begin or have experience but
want more guidance in crafting
purposeful problems, this dynamic
multimedia resource will support
you in building mental math and
computational strategies. The

author explains
* what a classroom number talk
IS,

* how to follow students’
thinking and pose the right

Sl gldaues o0

+ Show and Tell:
Representing and
Communicating
Mathematical I[deas in
-2 Classrooms

* Minilessons for Math
Practice, Complete
Seres

» Classroom
Discussions: Using
Math Talk to Help
Students Learn, Grade
K—6, Second Edition

+ Classroom

Discussions: Seeing
Math Discourse in
Action, Grades K—-6

* Big Talk Value Bundle
+ Small Talk Value Bund
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our books?
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Kentucky Common
Core Academic
#/COMNMON CORE Standards for
e Mathematical
Practice

1 Make sense of problems and persevere in solving them.
2 Reason abstractly and quantitatively.

3 Construct viable arguments and critique the reasoning of
others.

4 Model with mathematics.

5 Use appropriate tools strategically.
6 Attend to precision.

7/ Look for and make use of structure.

8 Look for and express regularity in repeated reasoning.
15
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A = Addition and
Subtraction

300 series also indicates

Addition and Subtraction
strand
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E - Kentucky Common Core Academic -E _E Setting Activities: Exemplary Learning -
g E Standard (KCAS) E E (situation & materials) Experiences E
£ 3 . B
o | = (*see glossary) v v (*see glossary) E ¢
AF £ | € zZ:
1.0A.6 Add and subtract within 20, U = .
demonstrating fluency for addition and E £ | | The tea:hfar will choose or createl a é
subtraction within 10. Use strategies El 4; Problem strings 1r! the |problem string andlprEEEnt the string, E
1 2 such as counting on; making ten (e.g., g E‘ E range of 20 (see link), [one problem at a time, to the 5tuu:|lent é
E = B+6=8+2+4=10+4=14); e 5 dnu!:lle bead rlar:k Drlgrnup of 5t|_||:ller|E. [SEIE the print E
< | decomposing a number leading to a ten E — E (optional), Iwrltmg link for more Imfl:urmatmn about E
(e.g.,13-4=13-3-1=10-1=9); g c material problem strings and several E
using the relationship between addition |5 ﬁ examples. ) =
Aol b i ! abes o S
E o 2 The teacher will choose or create a é
2.NBT.5. Fluently add and subtract |5 E = % Problem strings in the |problem string and present the string, E
< | 2@ | within 100 using strategies based on E]'!_i = E g E’L range of 100 (see  |one problem at a time, to the student g
E: E place value, properties of operations, |5 EE E qg link),100 bead rack or group of students. (See the print =
M| = and/or the relationship between ﬁ o 3 g o (optional), writing link for more information about :
addition and subtraction. é 5 E g material problem 5tri‘i§5 and several E
E g examples.) ﬁ




KNP Kentucky Common Core Academic Standard (KCAS)  KCAS
Entry (*see glossary) Domain

KCAS Cluster

1.0A6 Add and subtract within 20. demonstrating fluency for addition and

subtraction within 10. Use strategies such as counting on; makingten OPerations. oo
A 340.3 (eg., 8+6=8+2+4=10+4 =14); decomposing a number leading to a ten (e.g., 13-4 =13 - Alaebrai 20
3-1=10-1=9); using the relationship between addition and subtraction (e.g., knowing that SEDEEE
8 + 4 =12, one knows 12 - 8 = 4); and creating equivalent but easier or known sums (e.g., Thinking

adding 6 + 7 by creating the known equivalent 6 + 6 + 1 =12 +1=13).

1.0A.6 Add and subtract within 20, demonstrating fluency for
addition and subtraction within 10. Use strategies such as
counting on; making ten (e.g.,8+6=8+2+4=10+4=14),  Operations
A 3405 decomposing a number leading to a ten (eg.,13-4=13-3-1=  and Add and subtract within
' 10 - 1= 9); using the relationship between addition and Algebraic 20
subtraction (e.g., knowing that 8 + 4 = 12, one knows 12 - 8 = 4); Thinking
and creating equivalent but easier or known sums (e.g., adding 6
+ 7 by creating the known equivalent 6 + 6 +1 =12 + 1 = 13),

2.NBT.5. Fluently add and subtract within 100 using strategies Number & Use place value

A 340.6 based on place value, properties of operations, and/or the ~ Operations pm‘;';ifir ::C;';do'gge:‘:ﬁons
relationship between addition and subtraction. inBase Ten ™ . 14 and subtract




P

Task group A 340
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2
E - Kentucky Common Core Academic -E E Settin Activities: Exemplary Learning -
2|z Standard (KCAS) E| 8 | s Experiences 5
x| 4 (*see glossa (=1 v  |(situation & materials) (*see glossa S T
ks glossary) 2| 2 glossary) g
A v = /\ -
1.0A.6 Add and subtract within 20, |u = \
demonstrating fluency for addition and |2 = The teacher will choose or create a =
H = . . . . g
; ipt s ; = = Problem strings in the |Noblem string and present the string,| ©
subtraction within 10. Use strategies %ﬁ | 3 5 . 5 IF' 5 Z
i | | such as counting on; making ten (e.g., ls Z| & range of 20 (see link), [one problem at a time, to the student o
. | ¥ =5er e T E , =
E <3 B+6=8+2+4=10+4=14); s E 5 dnu!:lle bead rlar:k o\ group of 5t|_||:ller|E. [SEIE the print o
< | decomposing a number leading to a ten |5 — = (optional), writing l{nk for more information about =
(e 12-4=13-3-1=10-1 =9 = material problem strings and several £
2., },. 5 : E
using the relationship between addition |5 examples. ) =
-l Ll dan [ 1 e o b =
"o =
E e The teacher will choose or createa | 2
2.NBT.5. Fluently add and subtract |5 S = % Problem strings in the |profjlem string and present the string, E
< | 2@ | within 100 using strategies based on g S|F £ E’L range of 100 (see  |ong problem at a time, to the student| £
. Qa3 L
= E place value, properties of operations, |5 : 9 = \2 link),100 bead rack group of students. (See the print =
M| = and/or the relationship between ﬁ o 3 g (optional), writing link for more information about :
addition and subtraction. é = E = material problem 5tri‘i§5 and several E
(= =
E 3 examples.) g
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What is a Mental Math Problem String?

A problem string is a Sequence of related arithmetic tasks
*Designed to call attention o a particular mathematical feature
*May be posed with materials or as bare number problems
*Tasks are presented one at a time
*Usually each solution remains visible as each successive task is presented

E le * 7+7=
xXample 14-7 -

8+6=
14-8=
14 - 6 =
14-9 =
13-6=

* Fosnot, C. T. & Uittenbogaard, W. (2007). Minilessons for Early Addition and Subtraction. Portsomouth, NH: Heinemann.

e
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Format

-Small or whole group
-10 to 15 minutes per lesson # ‘

-2 to 5 lessons per week
throughout the year

o

-Student driven discussion
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Purpose (Students will....)

-Compute accurately and efficiently

-Develop a toolbox of computation strategies

-Match an appropriate strategy to the
problem

-Express mathematical reasoning verbally
and in writing




Fostering student thinking

Establish think time

Honor children’s strategies

Invite students to share different approaches

Use open-ended questions to prompt student thinking, such as
*How did you work that out?
*Why does that work?
*What did you know that helped you work that out?
*Does anyone have another way to work that out?
*Do you see a pattern? What is it?
*What is a new problem that is similar to these?
Can you use the previous problem(s) to help with this problem?

e
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Teacher's role

-Keep discussion mathematically focused

-Support students in communicating with each
other

-Avoid praising ideas; acknowledge effort and
hard thinking

-Help students express themselves verbally
-act out strategy with materials
-offer the correct mathematical language
-ask one student to explain another student’'s strategy

-Help students to make a written record of their thinking
-match the written model to the strategy

e




Modeling Student Strategies
"Act out” student explanations with an appropriate model

Example: 8 + 5




It's 13....
I counted... 9,

10

11

12

13

@




I took 2 from the 5 to make
10. Then 10 and 3 is 13.




There were 2 fives and
3 more, that's 13
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Record student thinking with a written model

SPLIT MODEL 15+3= JUMP MODEL 13-5=
(Empty NumberLine)
15
SN
10 & 5

3
2

C+3=8 8 10 13

10+ 8 =18

From Teaching Number in the Classroom with 4-8 year. For more information about the Split Model, see
Chapter 9. For more information about the Jump model, see Chapter 8.

e
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Examples of written models

o
“T counted.. 9, 10, 11, R - '

12, 13"

I took 2 from the 5 to “There were 2 fives

make 10. . "
Then 10 and 3 is 13" and 3 more, that's 13
+S +
3+ S ey
Z 5 N
S 8

2 S - \
?F@ 10+*3 =13}
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. omew . (T
Actmtles;::::;::; Learning E % g > "I CAN ...... " | Assessment for Learning ol f = E E
) . g2 = | (*see glossary) (*see glossary) = E = 13 |d = v
(*see glossary) g5 5E 8 $3g|Egde
A Go|E|£E =SS
=S
The teacher will choose or create a 5 § Present any of the problem | g —E :g
problem string and present the string, g y § use composite strings. Prompt student to §1 i:?’ —;ﬂé g -
one problem at a time, to the student é E ﬁ ;TEltEgiEE to add explain thinking for each :.:3 C. 45 E
or group of students. (See the print E o | 2 d subtract solution. Prompt student to [ < == =
link for more information about = = 5 an , EL! ac look for patterns or ways to = % g g
problem strings and several E - 2 within 20 use previous problems to -% a :% ]
examples.) = E Wﬂ’ﬁ% _%l
A=
T =
- o
The teacher will choose or create a é 5 (Mnnu of the problem | E i ;
problem string and present the string, E » E e combosite strings. Prompt student to E‘L:U'%%“ E :
one problem at a time, to the student E - ; g E-;IIrEltEgiEEI?ID dd explain thinking for each |3 L g E
or group of students. (See the print | = g E 5 and subtract solution. Prompt student to (= S < |z
link for more information about PO M - look for patterns or ways to [o & § %
problem 5tri‘i§5 and several E - § within 100 use previous problems to % E B 3
examples.) ﬁ = solve subsequent problems. E‘ = :E:L g




MENTAL MATH PROBLEM STRINGS

‘What is a Mental Math Problem String?

A problem string is a seguaence of reloted grithmaetic tosks {typically 5-10 problems presantad
harizantally) that are designed to call sttention 1o @ particular mathematical festure. They can be posed
with materials, such as showing an addition problem an a double bead rack, or posad with just
numerals. The tasks are presented one at 3 time. Often, the previous tasks and their solutions remain
wisible @5 zach successive taskis presented.

Probdem strings create opportunitizs for students to discover and strengthen composite arithme tical
strategies and foster number sense. The types of tasks and the way successive tasks build on preceding
tasks will influence which strategies students will discower and use. Teacher questioning, student think
time and student discussions are critical to the process.

Some examples are listed below of problem strings are listed here:

Using a related known fact Using 5 and 10 structures Part — Whole Relationships
12+3= 15+3 = 18-2=

12+4= 13-4= 18-16=

1245= 16-6= 13-2=

1247 = S+12= 12-12=

1347 = 13-5= 17-15=

Fostering student thinking

Use open-ended questions to prampt student thinking, such as
=  Howdid you work that qut?
= Does anyone have another way to work that out?
®  What did you know that helped you wark that gut?
= Doyouses apattern? What is #t?
= What it 2 new problem that is similar to thase?
= Can you use the pravicus problem|s) to help with this problam?

Allow think time before students respond. A "thumbs up” or other hand single can be used by students
toindicate their readiness to answer. Foster an expectation that students listen to 2ach other and may
ask quastions sbout =ach other’s strategiac, At times, ask one student to paraphrase another student’s
explanation. Invite multiple solutions.

Modeling Student Strategies

‘When leading activities inwohving mental prablem strings, the teacher can support studant thinking and
student discussion by acting out andfor recording the students” axplanations. For axample, 2 satting
such as 3 bead rack, 3 double 10 frame ar snap cubes can be used to act outa student’s stratemy.

Wirttten methods ke thase shown belowcan be used to record student thinking. Match the recording
madel tz the strategy used. Ac students bacome maore familiar with investizating and discussing strings.
transition from teacher modeling to the students recording their own thinking and sharing thas=
recordings with the class. |A class document camerais wery helpful for these kinds of discussicns!)

The teacher's role is to keep the mathematical discussion focused, help student express and record ther
own thinking and support the students in fistening to and understanding =ach other. Be careful not to
showa “teacher” way of solving or thinking - this will discourage students from pursuing their cwn ideas
and listening to peers. Bz open - students may come up with ideas you did not anticipate but contain
wonderful mathematics!

SPLIT MODEL 15+3= JUMP MODEL 13-5=
[Empty Mumb-er Line}
15
SN =
10 & 5 2 /_\
5+3=8 8 w13
10+8=18
Teacher Resources

The above madels are discussed in more detailin Tzaching Ny
|s=e reference]. For mare information about Split Strategies, s
Jump strategies, see Chapter 8.

Examples of Mental Math Problem Strings within 20

Tha fallswing tos teschar recsurces wos = carinc of protiem Doubles and near doubles Bridging through 10 Transformation
addition and subtraction ideas. Copy the URL below the title f G+6= 1+5= 747=
5472 246 B+8=
®  Minilessons for Early Addition and Subtraction: A Yaor)
hitps/Fenw.heinemann com/praducts/E0101 3 aspx TeEs Bres g-a=
= Minilessons for Extending Addition and Subtraction; A4 13-7= 8+5= 7+5=
http:f feverwcheinemann.comyproductsE01 102 aspx 16-8= 5+7= 5+a-=
17-3=
References
Fosnat, C, B Dok, L (2001, Youn mathematicars ot work Gonstracting
Partsmouth: Heinzmann.
Bridging through 10 Commutative Property Adding 5
Fosnat, C. T. & Uitenbogeem, W.{2007). Miniesmns for Earty Addition and| a+d=104_ 3+3= 5+3=
Fasnat, C. T. & Uienbomesdd, 'W_{2007). Mniesons fbr Extanding Additiol 947210+ 3+8= 5+8=
- - 2452104 17422 5+4=
WriEr, B, Martend, |, Smeond A ¥, & Stanwer, G5, {200Z). Tescning Ay
1484210+ 2+17= 5+9=
145210+ __ 3+1d= 5+5=

Examples of Mental Math

Problem Strings within 100

=addition within a decade

subtracting within a decade

5+5= 3-5=
23+5= 29-8=
73+5= 59-6=
24+4= 47-5=
Ba+a= §7-5=

Across the decade

843=

W+3=

58+3=

S8+6=

38+6=




Modeling Student Strategies

When l=ading activities inwobéing mental problem strings, the teacher can support student thinking and
student discussion by acting cut andor recording the students’ explanations. For example. 2 s=tting
such as a bead rack. a double 10 frame or snap cubes can be used to act outa student’s stratzgy.

‘Wirittan methods like those shown below can b= usad to record student thinking. Match the recaording
madel to the stratzgy used. As students become more familiar with investigating and discussing strings.,
transition from teacher modeling to the students recording their own thinking and sharing those
recardings with the class. |A class document camera is very helpful for these kinds of discussions!)

The teachar’s role is to keap the mathematical discussion focused, help studant 2xpress and record ther
awn thinking and support the students in listzning to and understanding zach other. Bz careful not to
show a "teacher” way of solving or thinking - this will dscouraze students from pursuing their own ideas
and listzning to peers. Bz open - students may come up with ideas you did not anticipate but contain
wanderful mathematics!

SPLIT MODEL 15+3= JUMP MODEL 13-5=
{Empty Nuwmber Line]
15
EARN
10 & 5

3‘;\ 1{.\13

5+3=8
0+8=18

Teacher Resources

The abowve models are discussad in more detail in Taaching Number in the Classroom with 4-8 year olds
g = Chapter 9. For more information about

|s2= referance]. For more information akg
Jump strate=ie prer 3.

= following two teacher resources use a sernies of problem strings owver the course of a year to dewvelop
addition and subtracticn ideas. Copy the URL below the title for ordering information.

=  Minilzssons for Early Addition and Subtraction; A Yearisng Resource

http/ fevwres hinemann.com/products /BE01013 aspx
=  Minilessons for Extending Addition and Subtraction; A Yearlong Resourca
http:f fewneheinemann.comfproducts B01102 aspx

inilessons for Early Addition and Subtraction; A Yearlong Resource
http://www.heinemann.com/products/E01013.aspx
*  Minilessons for Extending Addition and Subtraction; A Yearlong Resource

http://www.heinemann.com/products/E01102.aspx

e ———— =
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Why use Mental Math Problem Strings?

“Calculating with number sense as a mathematician means
having many strategies at your disposal and looking to the
numbers first before choosing a strategy. How do we, as

teachers, develop children's ability to do this?"

"...encourage children to examine the numbers in the problem
and think about clever, efficient ways to reach a solution. The
relationships among the problems in the minilesson will
support children in doing this. By developing a repertoire of
strategies, an understanding of the big ideas underlying why
they work, and a variety of ways to model the relations,
children are developing powerful toolboxes for flexible and
efficient computation."*

* Fosnot, C. T. & Uittenbogaard, W. (2007). Minilessons for Extending Addition and Subtraction. Portsomouth, NH: Heinemann.

e




A 340.6

B
g Activities: Exemplary Learnin S
'E Setting Ex .p B E > 8 E B "I CAN ...... " Assessment for Learning | .
= . . . riences - £ |
W (situation & materials) . C 5|2 <= «| (*see glossary) (*see glossary) c E = .
v (*see glossary) E EM E E @ e 5 2 |-
S S S5 25 & S 2= |
= Z O SFZ h O = |¢
D '
E The teacher will choose or create a = § Present any of the problem =
= Problem strings in the |problem string and present the string, E 5 , strings. Prompt student to E =
= ] . i = = | --- Use composite ] L o
- range o see link), |one problem at a time, to the student| § | = & , explain thinking for each |z @
. ge of 20 (see link) probl tat to the student| £ E trat to add plain thinking f h
=) + |strategies to a cE ©
= double bead rack or group of students. (See the print ; n | 2 dg biract solution. Prompt student to [ <
and subtrac
E (optional), writing link for more information about = = S thin 20 look for patterns or ways to [ &
2 | m within I
E material problem strings and several = = use previous problems to |5 gj
I L]
ﬁ examples.) = E solve subsequent problems. |& |
o .
-+ - Fl
] The teacher will choose or createa | 2 5 Present any of the problem (= ‘
1 -E = . : . . ﬁ — . E — ‘
i @ | Problem strings in the |problem string and present the string,| = E , strings. Prompt student to [& = |
i Bn o , = w (3 | ..use composite , r'lﬁ'n o~ O 1
- £ 3| rangeof 100 (see one problem at a time, to the student| £ 2 |3 2| tratagies to add explain thi g for each g 2 ;
[ ] L L= = |
LS . link), 100 beadack or group of students. (See the print = & E g dg btract solution. Prompt student to [ E |
R O |® o| andsubtrac :
. £ @ (optional), writi link for more information about - s = & thin 100 look for patterns or ways to [ & ‘
. = 1 within @ 3
i E T material problem strings and several = § use previous problems to |5 gj |
= = |
E:L \ examples.) E = solve subsequent problems. |2 ]
(=N p
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Subtracting Behind the Numbers
within a Create an opportunity for students to see that
decade subtraction in the range 1 o 10 connects to subtraction
9_¢ - with higher quantities.
4 Ask Questions

29 -6-= .

*How did you work that out?
59 -6 =

*Does anyone have another way to work that out?
47 - 5 =

Can you use the previous problem(s) to help with
67-5= this problem?

*What did you know that helped you work that out?
*Do you see a pattern? What is it?

*What is a new problem that is similar to these?

~
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Task group A304.4

creating the known equivalent 6 = 4 + 1 =
12 + 1 =13).

12, 13, 14, 14"

gsked to record the subtraction

. Kentucky Common Core Academic Setting Activities: Exemplary Learning
4,_3 Standard (KCAS) - _ (situation & Experiences
_:- (*see glossary) ‘m E materials) (*see glossary)
- E
3 & 13
3t w
a
K S [$
1.04.6 Add and subtract within 20,
demonstrating fluency for zddition and o zach student uses cne "Fill 20"
subtraction within 10. Use stratepies such E = | Fill 20 Game game board. During a turn, the
as counting on; making ten (e.g., 8§ + 6 = E E Board (see student -olls both cubes and finds
B+2+4=10+4=14); decomposing a uv |5 linkc), 20 ths difference. This iz the number
— number leading to a ten (e.g., 13-4 - 11 E E counters per of counters added to the game
g’ -3-1=10-1=9); using the relationship Eu = | player, 1 cube | board. Ex., if 11 and 14 is rolled,
r | between addition and subtraction {e.g., _'g 8 |labeled "10, 10, |th= difference is 3 and 3 counter:
= knowing that 8 - 4 = 12, oneknows 12 - 8] & _‘3 11, 12, 13, 14" are added to the game board.
= 4); and creatirg equivalent but easier ol £ 5 and another Game ends when game boardis)
known sums (e.g., adding 6 + 7 by '% ﬁ labeled "10, 11, are filled. Students migh: be
o

sentence for each turr.

i“see glossary)

-.subtract using

the more
efficient
counting
strategy®




Task group A304.4

Yentucky Common Core Academic

Setting

Activities: Exemplary Learning

"see glossary)

creating the known eqguivalent & < 5+ 1 =

12 + 1=13).

12, 13, 14, 14"

zshed to record the subtraction

*
J"'E Standard (KCAS) - _ (situation & Experiences
_2- (*see glossary) ‘E E materials) (*see glossary)
5 2|5
: 2|3
I % | %
1.04.6 Add and subtract within 20,
demonstrating fluency for zddition and = -ach student uses cne "Fill 20"
subtraction within 10. Use strategies such E = | Fill 20 Game game board. During & turn, the
ascountine on: makine ten (e.g., § + 6 = E E Board (see student -olls both cubes and finds
B+ 2 +4=104+4=14); decomposing a o =] Lin), 20 thz difference. This i; the number
-+ number leadine to a ten (e.g., 13-4 =13 _'E E counters per of counters added to the game
< |-3-1=10-1=9); using the relationship % a | player, 1 cube | board. Ex., if 11 and 14 is rolled,
= bhetwesp additing sod subtraction (e.g., _"; _'E labeled "10, 10, |the difference is 3 and 3 counter:
= knowing that 8 - 4 = 12, oneknows 12 - 8] & =11, 12, 13, 14" are added to the game board.
=AY and creative condivalont bt saciar ad 2 :‘% and another Came ends when game board(s)
known sums (e.g., adding & + 7 by '% g labeled "10, 11, are filled. Students migh: be
8

sentence for each turr.

-subtract using

the more
efficiept
wounling

strategy®

A







nplary Learring
iences
lossary)

ses one "Fill 20"
iwing a turn, the
h cubes and ‘inds
‘his is the number
led to the game
znd 14 is rolled,
3 and 3 counters
1 game board.

n game board(s)
dents might be
the subtraction
reach turn.

Task group A304.4

"I CAN ......"
(*see gloszary)

Assessment for Learning
("see glossary)

-subtract using
the maore
efficiert
counling

strategy®

Pose the following tasks one
at a time by writing the task
on a card or white board.
Observe if the student is using
an efficient strategy. 15-3, 14
12 and 13-10,

/ Ikymath. orgThtervention/ doc/ Numerac

=
r
=
a

yProject/Fill20GameBoard. pdf

http

Teacher HNotes

The reason bath cubes are in the
to generate problems where the
no mare than 4. It is hoped th
realize that it is easier to count
use related known facts rather t
the amount being removed. Fi
student rolls a 11 and 13, it is
will not start at 13 and count
Rather, the student could reasc
12 and removing ? is 11, soit's 2
then 13-11 45 2", If a student iz
these strategies, the student m
to work the problem ona 2
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Game boards for task group A304
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Materials for task group A304.4
(can use counters or put game boards in plastic sleeves and use dry-
erase markers to fill game boards)




Student rolls both number cubes,
finds the difference, then covers (or
fills) that many squares on the game

board.

Students can record equations for
later discussion!




Use bead
rack to help
support
student
thinking




Task group A304.5

Kentuclky Common Core Academic
Standard (KCAS)
(*see glossary)

KCAS Domain

KCAS Cluster

Setting
(situation & materials)

Activities: Exemplary Learning Experiences
(*see glossary)

3

-

=z

i

. 2.04.2. Fluently add and subtract within
E-' 20 using mental strategies.? By end of
™ | Grade 2, know from memory all sums of
-

two one-digit numbers.

Operations and Algebraic Thinking

Add and subtract within 20

Fill 30 Game Board (see
link), 30 counters per
player, 1 cube labeled
10, 11, 12, 13, 14, 15"

and another labeled

“15, 18, 17, 18, 1%, 20"

Give each student one “Fill 30" game board.
On his or her turn, a student will roll bath
cubes and find the difference. This is the
number of counters the student will add to

the zame board. Ex., if 11 and 19 is rolled,

the student will determine the difference (i.e.
19-11 = B) and add 8 counters to the game
board. Game ends when game board(s) are
filled. 5tudents could record the subtraction
sentence for each turn.




Task group A304.5

sentence for 2ach turn,

Bty B e S = [ Setting Activities: Exemplary Learning Experiences
Sl AL E E (situation & materials) (*see glossary)
(*see glossary) a iJ sttaa & 4
a 2| =
z g |¢
=
% = Give each student one “Fill 30" game board.
E E On his or her turn, a student will roll bath
kY, = [JFill 30 Game Board (see| cubes and find the difference. This is the
. 2.04.2, Fluently add and subtract within| _E E link), 30 counters per number of counters the student will add to
E-' 20 usinE mental strategies. By end of | oo ﬁ player, 1 cube labeled | the zame board. Ex., if 11 and 19 is rolled,
™ | Grade 2, know from memory all sums of g & 710,11, 12, 13, 14, 15" |the student will determine the difference (i.e.
= two one-digit numbers. = 7 and another labeled 19-11 = B) and add 8 counters to the game
E f.!; 15, 14, 17, 18, 19, 20"| board. Game ends when game board(s) are
'ﬁ = filled. 5tudents could record the subtraction
g- =
O




Task group A304.5

"ICAN ......" Assessment for Learning

(*see glossary) (*see glossary) Teacher Notes

Print Link

Pose the following tasks
one at a time by writing
the task on a card or white

Students should be asked to explain their reasoning. The

-.subtract using students will use mental strategies other than counting

g/intervention/doc/ NHumeracyPr

oject/A_304-5. pdf

mental . problems. For example, if a student rolls 18-11, he could
i board. Observe if the
computation N 10 is 8 =0 18-11 is 7. Or he might reason that 8-1 is 7 so
L, student is using an
strategies alzo 7. If a student is struggling to see these strategies,

ficient strategy: 19-11, -

15-13. 70-12 mavy find it helpful to work the problem on a 20 be

I Pwowew kymath.

W






Student rolls both number
cubes, finds the difference,
then covers that many
squares oh game board.

How is the student finding the
difference?

Counting backwards from 19 to 13?
Counting forward from 13 to 19?
Using related addition? (13+6=19)
Using early place value? (9-3 is 6, so
19-13 is also 6)




Task group A304.6

KHP# with
refix

Kentucky Common Core Academic

T W Y

Standard {KCAS)
(*see glossary)

[KCAS Domain

|[KCAS Cluster

Setting
(situation & materials)

Activities: Exemplary Learning Experiences
(*see glossary)

A 304.6

J.HET.1 Use place value underszanding

to round whole numbers to the ncarest

10 or 100.

Humber and Opcrations in Base Ten

operations to perform multi-digit arithmetic

Use place vaue understanding and aroperties of

Fill 20 or Fill 30 Game
Board (see link), 30
counters per player,

cards or tiles with

numbers in range 1 to
100

Give each student cne "Fill 20" or "Fill 30°
game board. On his or her turn, a student will
draw a card or tile with a number in the range

1 to 100, The student will determine how far

the numbe- is from thz nearest multiple of 10.
This i5 the numbecr of countors the student

will add to the game board. Ex., if 27 is

drawn, the student will determine that 27 is 3

from 30 and will place 3 counters on the game
board. Game ends when game board(s) are

filled.




Task group A304.6

KHP# with
refix

Kentucky Common Core Academic

FIT N R Y

Standard {KCAS)
(*see glossary)

[KCAS Domain

|[KCAS Cluster

Setting
(situation & materials)

Activities: Exemplary Learning Experiences
(*see glossary)

4.6

J.HMET.1 Us= place value understanding

to round whole numbers to the ncarest

10 or 100,

rations in Base Ten

Humber and

operations to perform multi-digit arithmetic

Use place vaue understanding and aroperties of

Fill 20 or Fill 30 Game
Board (see link), 30
counters per player,
cards or tiles with

numbers in range 1 to

100

Give each student one "Fill 20" or "Fill 307
game board. On his ar her turn, a student will
draw a card or tile with a number in the range
1 to 100, The student will determine how far
the number s from the nearest multiple of 10.

This is the numbecr of countors tho student

will add to the game board. Ex., if 27 is
drawn, the student will determine that 27 is 3
from 30 and will place 3 counters on the game

board. Game ends when game board(s) are
filled.




Task group A304.6

"I CAN ......" Assessment for Learning

(*see glossary) (*see glossary) Teacher Notes

& "decuple" is a multiple of 10. Decuples are important re
numbers for rounding as well as addition and subtraction. |
helpful to refer to them as "nice” or "friendly” numbers to e

their usefulness. It might be helpful to start with the numbe
only 1or 2 away from a decuple. If students need additional
setting such as a numeral roll, 100 beac rack (with 10 rows «

Show the student the
.determing how | \number &4, Aslk "What is
far anv number is| the closest multiple of 107
fram the nearest |Hgw far away is it?" Repeat
multiple af 10 ith other numbers in the
range 1 to 100,

100 beadstring can be used. Use as little support as is nesde
be sufficient to encourage students to use visualization. For ¢
a stucent has the number 27, prompt a student by saying "In
numeral roall, Where is 277 What friendly number 5 closesti
awsay 15 18" If that iz not encugh support, a numerzl roll witl
multiples of 10 may be sufficient. Rounding can be discussec
activity. For more information about numeral rolls, see the
archives page for a video and a pdf file.

http:! /www.kymath.org/intervention/doc/NumeracyPr




Materials for task group A304.6




Students turn over a tile or
number card, determine how far
the number is from the nearest
multiple of 10, and cover that
many squares on game board.

Students can use numeral roll to

show their thinking or for support,
if needed.




Another option for infermediate or more advanced students:

Student turns over 2 tiles (or cards), finds the difference,
then determines how far the difference is from the nearest
multiple of 10 and covers that many squares on game board.




Use a numeral roll or 100's
chart to support student
thinking




Solved with traditional
algorithm



Solved mentally by using a known
fact

Solved with traditional algorithm

Solved by anchoring to 10

Solved with traditional algorithm




P
Task group A321.5

[KNP entry number

Kentucky Common Core Academic
Standard (KCAS)

(*see glossary)

|I'{C.A5 Domain

A321.5

1.0A & Add/subtract w/in 20,
demonstrate fluency for
addition/subtraction w/in 10. Use
strategies such as counting on; making 10
(B+6=8+7+d =10+4=14); decomposing a
number leading to 10 (13-4=13-3-1=10-
1=9); use relationship of add/sub
(knowing 8+4=12, know 12-8=4); creating
equivalent, easier, known sums (6+7 as
know eguivalent 6+6+1=12+1+13)

Operations and Algebraic Thinking

|I{E.A5 Cluster

Setting
(situation & materials)

Activities: Exemplary Learning Experiences
(*see glossary)

Add and subtract within 20

Bingo Boards filled with
numerals 10 -17 (see link],
Bingo covers, double 10
frame cards 9 to 11 (several

of each), numeral cube 1 to
A

Bingo Addition: Each student will have a
Bingo board (10-17) and covers. Players take
turns finding the number that all players cove
on their own board. The plaver should draw a
card, roll the cube and find the sum. The first
student to have a "Bingo” wins.




 E—— e
Task group A321.5

"l CAN ......" Assessment for Learning

(*see glossary) (*see glossary) Teacher Notes

Show the 10 card and ask
student "How much is 10 plus
47" Show student the 9 card
and ask "How much is 9 + &",
Observe how student solves
the task {i.e. counting on or
anchoring to the 10+ structure
af the teens),

..use a known fact By using a first addend that is ne more than 1 away from 10, students

are encouraged to use the known 10+ structure of the teens rather than
counting to solve addition tasks.

to mentally solve
addition tasks




e ————

Materials for task group A321.5




First, draw a card roll the number cube

—

y (=

oo 52

V /-
Yy /A

- Ops ¥




Observe students as they
think about the sum:

Are they counting the dots?

Are they using their fingers
efficiently?

Are they counting on from the
humber of dots on the card?

Are they using 10 as an anchor?

Are they using a known sum to
help?

How did you get your answer???

e



Task group A321.6

’I-'.'.CAE Demain

:

g Kentucky Common Core Academic
P Standard (KCAS)

E (*see glossary)

-0

=
|

o 2.04.2, Fluently add and subtract within
: 20 using mental strategies.? By end of
| Grade 2, know from memory all sums of
= 0«
two one-digit numbers.

Dperations anc Algebraic Thinking

lI{CAS Cluster

Setting
(situation & materials)

MActivities: Exemplary Learning Experiences

"see glossary)

Add and suatract within 20

Bingo Boards filled with
expressions "10 + 1" to ™10 +
8", expression cards with
sums in the range 11 to 18
(see link for both), bingo
COVETS

Bingo: Each student will have a "10 and some
more" Bingo board and covers. Place the
expression cards face down in a pile. On a
player's turn, the player will turn over one
expression card and read the expression to
the group. Each player will cover an
expression on his or her board that matches
the card. For example, if the & + 4 card is
turned over, players will cover a ™10 + 2"
sguare. After all cards are used, the card can
e shulled and reused. The TNirsl sludznl Lo
have a "Bingo” wins,



Task group A321.6

"I CAN ......" Assessment for Learning

Teacher Not
(*zee glossary) (*see glossary) eacher Notes

Place an empty "10 and some
maore” bingo board in front of
student. Show the expression
"7 + 5", Say "Read this please.

To make game easier, use the expression cards that are 8+, 9+ and 114

(first page). If additional support is needed, a student can use counter:
(i e colors) on an emply double 10 Name o a double bead rack. A

. rlnatch What square on the Bzmg{: students play, ask guestioms such as "How did you work that out?, "ls
cquivalent board matches this . . -
L o , there another way vou could fizure that out? and “ls there a faster wa
addition expression?” Repeat with other . " . . .
i i , ) vou could figure that out?. Hote if students are using composite
gxpressions expression with a sum in the

strategies. For example, a student using a composite strategy might
look at 7+ 5 and reason "l can take 3 from the 5 and put it with the 7 tc
get 10 + 2",

range of 11 to 18, such as

"13+3"and "11+7". Hote if
student is counting by ones or

using compasite strategies.

it/ fwoww . kymath. orgfintervention/ doc/Numeracy Project Print Link







Students or teacher draw a
card and announce the number
expression

\ \ \ \ S,

Students cover the
matching 10+ expression
on their board




How are students
matching the
expressions?

Which expressions
do they solve
automatically?

Are students able to
identify the
matching 10+

expression fairly
quickly?




12

SOILVINHHILVIN

dOd dHILNHO AADNILNIA

T




e U0

I

=

Z <

P=

2 B Teach INg

1w Number

= Actvanchy] chiadrons shils & shabegas
> L,

g z ll-l.-|l-l1L4:I1r..!|:ﬂla-lll': -H HT . |
__‘_' || K Stalform

Garry Stan gQir

© 2006, ISBN 978-1-4129-2185-5




Upcoming KNP Sessions,
3:30t0 4:30 p.m. ET

 May 12 — Multiplication and Division

e June 2 — Tens and Ones

KENTUCKY CENTER FOR

LMATHEMATICS

o

http://kymath.orq/intervention/iKNF7>.4asp




e ———

Reflection Questions

1)What does it mean for a student to “know” the basic facts
for addition and subtraction?

2)How might you provide frequent opportunities for your
students to derive and share mental arithmetic strategies?
3)What are different types of mental math strategies?
4)Which mental math strategies are enactments of the
commutative property and/or the associative property?
5)How might daily “Number Talks” support students in
enacting the Mathematical Practices and in mastering
Mathematical Content Standards?

6)Why is it important for a teacher to know how students
are thinking about number and operation besides just
checking for accuracy of the answer?

‘ KENTUCKY CENTER FOR
MATHEMATICS




