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House upon the sandp









Excerpts from the grade-
level introductions

Kindergarten: Students choose, combine, and apply effective 
strategies for answering quantitative questions (page 9)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 g y p g
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)13).

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



http://nzmaths.co.nz





Composite strategy (stair-steps); not teaching p gy ( p ); g
strategies, but recognizing and celebrating 
them.



“18 + 27 …
20 + 27 = 47
S th t t b 45So that must be 45
45 + 36 …
40 + 30 = 7040 + 30 = 70
5 + 6 = 11
11 + 70 = 81”

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









Math Talks



Kentucky CommonKentucky Common 
Core Academic
Standards forStandards for 
Mathematical 

Practice

1 Make sense of problems and persevere in solving them. 
2 Reason abstractly and quantitatively.y q y
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.
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A = Addition and 
SubtractionSubtraction

300 series also indicates 
Addition and Subtraction

strand



Task group A 340Task group A 340



KNP 
Entry

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

KCAS 
Domain KCAS Cluster

1 OA 6 Add and subtract within 20  demonstrating fluency for addition and 

A 340.3

1.OA.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); decomposing a number leading to a ten (e.g., 13 – 4 = 13 –
3 – 1 = 10 – 1 = 9); using the relationship between addition and subtraction (e.g., knowing that 

8 + 4 = 12, one knows 12 – 8 = 4); and creating equivalent but easier or known sums (e.g., 
adding 6 + 7 by creating the known equivalent 6 + 6 + 1 = 12 + 1 = 13).

Operations 
and 

Algebraic 
Thinking  

Add and subtract within 
20

1.OA.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); 
d i   b  l di  t   t  (  13 4  13 3 1  

Operations 

A 340.5 decomposing a number leading to a ten (e.g., 13 – 4 = 13 – 3 – 1 = 
10 – 1 = 9); using the relationship between addition and 

subtraction (e.g., knowing that 8 + 4 = 12, one knows 12 – 8 = 4);
and creating equivalent but easier or known sums (e.g., adding 6 

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

and 
Algebraic 
Thinking  

Add and subtract within 
20

y g q )

A 340.6
2.NBT.5. Fluently add and subtract within 100 using strategies 

based on place value, properties of operations, and/or the 
Number & 
Operations 
i  B  T

Use place value 
understanding and 

properties of operations 
relationship between addition and subtraction. in Base Ten properties of operations 

to add and subtract
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Wh t i   M t l M th P bl  St i ?What is a Mental Math Problem String?

A problem string is a sequence of related arithmetic tasks 
D i d t  ll tt ti  t   ti l  th ti l f t•Designed to call attention to 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 u y u n m n u p n

Example * 7 + 7 = 
14 – 7 = 
8 + 6 = 8  6  
14 – 8 = 
14 – 6 = 
14 – 9 =
13 6  13 – 6 = 

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



Format

-Small or whole group

10 t  15 i t   l-10 to 15 minutes per lesson

-2 to 5 lessons per week p
throughout the year

-Student driven discussion-Student driven discussion



Purpose (Students will….)

Compute accurately and efficiently-Compute accurately and efficiently

-Develop a toolbox of computation strategies

-Match an appropriate strategy to the 
problemproblem

-Express mathematical reasoning verbally 
and in writingand in writing



Fostering student thinkingFostering student thinking

Establish think time 

Honor children’s strategies 

In it  st d nts t  sh  diff nt pp h sInvite students to share different approaches

Use open-ended questions to prompt student thinking, such as
H  did  k th t t?•How did you work that out?

•Why does that work?
•What did you know that helped you work that out?
D   h  h    k h  ?•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?



Teacher’s roleTeacher 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-offer the correct mathematical language

-ask one student to explain another student’s strategy

H l  st d ts t  m k   itt  d f th i  thi ki-Help students to make a written record of their thinking
-match the written model to the strategy



Modeling Student StrategiesModeling Student Strategies

“Act out” student explanations with an appropriate model 

E l  8  5Example: 8 + 5



It’s 13….  
I counted… 9, 
10  11  12  1310, 11, 12, 13

9        10      11      12      13



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



Th   2 fi  d There were 2 fives and 
3 more, that’s 13

1 10 + 3 = 1310



Record student thinking with a written modelRecord student thinking with a written model

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 8Chapter 9. For more information about the Jump model, see Chapter 8.



Examples of written models

“I counted… 9, 10, 11, 
12  13”12, 13”

“I took 2 from the 5 to 
make 10. 
Th  10 d 3 i  13”

“There were 2 fives 
and 3 more, that’s 13”Then 10 and 3 is 13” ,
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Wh   M t l M th P bl m St i ?Why use Mental Math Problem Strings?

“Calculating with number sense as a mathematician means 
having many strategies at your disposal and looking to the g m y g y p g
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 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  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. 



A 340 6A 340.6



S bt ti  B hi d th  N bSubtracting 
within a 
decade 

Behind the Numbers
Create an opportunity for students to see that 
subtraction in the range 1 to 10 connects to subtraction 
with higher quantities9 - 6 =

29 - 6 =

with higher quantities.

Ask Questions
•How did you work that out?

59 - 6  =

47 - 5 =

How did you work that out?

•Does anyone have another way to work that out?

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

h  d d  k  h  h l d  k h  •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 4Task group A304.4



Yikes!
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Game boards for task group A304Game boards for task group A304



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 

b dboard.

Students can record equations for Students can record equations for 
later discussion!



Use bead 
k t  h l  rack to help 

support 
student student 
thinking
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Task group A304 5Task group A304.5



Task group A304 5Task group A304.5



Materials for task group A304.5Mat r a s for tas  group .5



Student rolls both number 
b  fi d  th  diff  cubes, finds the difference, 
then covers that many 
squares on game board.

H i  h  d  fi di  h  How is the student finding the 
difference?  

Counting backwards from 19 to 13?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 ls  6)19-13 is also 6)
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Materials for task group A304 6Materials for task group A304.6



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

Students can use numeral roll to 
show their thinking or for support, g pp ,
if needed.



A th  ti  f  i t di t    d d t d tAnother option for intermediate or more advanced students:

Student turns over 2 tiles (or cards), finds the difference, 
then determines how far the difference is from the nearest 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
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Task group A321 5Task group A321.5



Materials for  task group A321.5Mat r a s for  tas  group .5



First, draw a card Second, roll the number cube

Then, find the sum and coverThen, find the sum and cover



Observe students as they Observe students as they 
think about the sum:

Are they counting the dots?y g

Are they using their fingers 
efficiently?

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

Are they using 10 as an anchor?

Are they using a known sum to 
help?help?

How did you get your answer???How did you get your answer???
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Task group A321 6Task group A321.6



Materials for task group A321.6Mat r a s for tas  group .6



Students or teacher draw a Students or teacher draw a 
card and announce the number 

expression

Students cover the Students cover the 
matching 10+ expression 

on their board



How are students 
matching the 
expressions? 

Which expressions 
d  th  l  do they solve 
automatically?

Are students able to Are students able to 
identify the 
matching 10+ 

expression fairly expression fairly 
quickly?
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Upcoming  KNP Sessions, 
3:30 to 4:30 p.m. ET

• May 12 – Multiplication and Division 

• June 2 – Tens and Ones 

http://kymath.org/intervention/iKNP.asp74



Reflection QuestionsReflection Questions

1)What does it mean for a student to “know” the basic facts 
for addition and subtraction?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?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)H i ht d il “N b T lk ” t t d t i5)How might daily “Number Talks” support students in 
enacting the Mathematical Practices and in mastering 
Mathematical Content Standards? 
6)Wh i it i t t f t h t k h t d t6)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?
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