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General Materials and Supplies: Number Cards (zero –10). Masking tape, scissors, markers, blank paper, base ten models, 
Specific to Module: 
Book: A Place for Zero, Angeline Sparagna Lopresti; Place Value Games: “Out Number Your Neighbor”, “Valuable Digits”, 10 one 
hundred grids per participants; string for clothesline, clothespins, number cards ((Set 600, 650, 700, 750, 800, 850. 900. 950. 1000), 
magnetic tape, story problems to match numbers for number line, model of 1000 grid; Create a number line using 4 or 5 feet of adding 
machine tape or tape two sentence strips together. Mark the 0, 15, 60, 120 and 170 on the number line; Naughty Ned Gameboard , 
Student work samples for number line, addition strategies for Mark, Tonya and Juan, Zaria video 
 

 
Slide Tasks/Activity Personal Notes 

 

 

(Slide 1) Partners Module 1: Number, Place Value, Addition, Subtraction 
Introductions, housekeeping 
 
 
 
 
 
 

 

 

 

(Slide 2) Video Overview 
Show the introductory video. If you know your district’s plan for when the next professional 
development will be help, share those dates. 
 
 
 
 
 

 

 

 

(Slide 3) Resources 
Give participants a copy of the 2009 Essential Standards (the new Standard Course of Study), the 
“Big Ideas” sheet, and the handouts for this session. Tell participants that they will need to bring 
the Big Ideas sheet and the 2009 Essential Standards to each professional development session. 
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(Slide 4) Hindu-Arabic Numeration System 
Highlight the information on the slide.  
A numeration system is a structure that is developed for reading and writing numbers. Our 
Hindu-Arabic is a positional system. The placement of a number determines the value.  Our 
number system is also referred to as a base ten or decimal numeration system. 
Ask: How many symbols do we have in our alphabet to record words? (26)   
Ask, How many symbols do we have in our number system to record numbers? (10)  
Ask: What will be the response of many students? (Many students believe there are an infinite 
number of symbols to record number.)  
Extensions for students: You may have students who would be interested in researching an 
ancient number system to share with other classmates.  Students might create a game using 
another number system; if so, plan share with other children in the class. 
 

 

 

 

(Slide 5) Importance of Zero 
Ask a participant to read the information on the slide. Show the book:  A Place for Zero, by 
Angeline Sparagna Lopresti and summarize the story. (Do not take time to read the story.) 
This book is an example of a literature connection that focuses on an important mathematical 
idea. You might suggest a list of books used in the professional development to your media 
specialist.   
 
Extensions for some students might be to research symbols and numerals in other number 
systems. For example, the might compare our Base 10 place value system to the Roman Numeral 
System.   
 

 

 

 

(Slide 6) Meaning of Place Value   
Many slides about place value follow. Taken together, they discuss understandings that are 
important for students. Do not dwell too long on any single slide. Ask Participants:  
 Why is place value difficult for students? Discuss in table groups then share. 
 Read the points on the slide.  
 Ask participants to think about building or drawing a model for 2222.  What would it look 

like? How does the model relate to information on the slide?  
In the place value system, each place is related to the other, so that place values are 
interdependent. (This idea is revisited in slide 15.) Understanding that the value of a symbol 
changes with its position is an important understanding.  These understandings are one of the Big 
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Ideas in Number. Understanding our place value system requires coordinating the way we write 
the numerals that represent a particular number (e.g., 2222) and the way we name numbers in 
words (e.g., two thousand, two hundred, twenty-two) while thinking about how those symbols 
represent quantities.  
 
Note: Spoken and written numbers are both similar and different.  Example: Both spoken and 
written numbers use units of ones, tens, hundreds and both represent number using ten different 
words to represent numbers 0-9.  Different: English words for two-digit numbers do not include 
the word ten. Instead, when speaking, we use “teen” and “ty”.  In addition, The placement of the 
ten in “teen” words reverses the ten (fourteen for four tens) which doesn’t match forty-four  (4 
tens and 4 ones).  Eleven and twelve don’t include a ten at all. 
 

 

 

(Slide 7) Place Value and Face Value 
 Ask participants to read the points on the slide.  
 Ask participants to explain the place value and face value of each numeral in the number 

759. 
place value: 7 represents the number of hundreds, 5 represents the number of tens , and 9 
represents the number of ones.     
face value: 7 has a face value of  7 but has to be interpreted to mean 7 groups of 100.;  5 has 
a face value of 5 but has to be interpreted to mean 5 groups of 

      ten, and 9 has a face value of 9. 
Note that it is not critical for students to define “place” value versus ”face” value but they must 
understand that naming the position of a digit (ex. 5 is in the tens place) is different from 
determining the value that digit represents (5 groups of ten equal 50). 
 

 

 

 

(Slide 8) Understanding Place Value 
Understanding place value includes notions of composite groups, place and face values of the 
digits, patterns of ones, tens, and hundreds that repeat as one thousands, ten thousands, and 
hundred thousands (and tenths, hundredths, and thousandths. Don’t dwell on this slide since 
these ideas are emphasized later. 
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(Slide 9) Big Ideas: Number and Operations 
Have a volunteer read the slide. The big ideas are content from last summer’s professional 
development. Remind participants that these go across grades. 
 
 
 
 

 

 

 

(Slide 10) Big Idea: Composite Groups 
Again have a volunteer read the slide. These ideas appear simple to adults, but they develop over 
time with students. Young children have learned to count objects, one by one.  They know that 
four is a group of four objects.  Making sense of groups requires students to see a ten as a 
composite unit meaning that a student can combine 10 single units into a new, countable unit. 
When students record the number of books as 20, the 2 now represents 2 groups of 10. Remind 
teachers that they need to provide experiences by having students model and count by groups of 
2s, 5s, and 10s and 100s. Experiences support students in developing an understanding that 
numbers can be counted multiple times and are operated on as an entity. 
 

 

 

 

(Slide 11) Modeling Place Value 
Review points made on the slide. Counting plays a key role in constructing base-ten ideas about 
quantity. Teachers provide numerous opportunities for students to count and group big numbers 
of objects to build deeper understanding of our place value system.  
 
For students who are struggling with ideas of place value, use connecting cubes which allows 
students to make (and decompose) a group of ten.  
 

 

 

 

(Slide 12) Modeling Place Value 
Tell participants you are going to time them for one minute while they write the first letter of 
their last name as many times as they can.  Once you have timed participants, ask them to group 
the letters they wrote into hundreds, tens, and ones. Compare with neighbors.  Remind 
participants that students can also model place value by collecting class data, create 
representations, and analyze and interpret results. 
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(Slide 13) Magnitude of Number 
The relative size of whole numbers can be visualized when the numbers are modeled concretely 
using place-value blocks, large collections of objects, etc.  Number sense includes having a grasp 
of the relative size of numbers. 
 
 
 

 

 

 

(Slide 14) Out Number Your Neighbor 
Ask participants to find the handout for “Out Number Your Neighbor.” Follow the rules and play 
the game with a partner.  
 How do you decide where to place your tiles? This is an opportunity to assess student 

understanding of ideas of place value; meaning of digits, etc.)  
 What questions would you ask your students while they are playing the game? What 

observations might you make?  
 Why is it important to provide students similar opportunities?  Assess if students able to 

explain how they know their number is least or greater. 
Do not spend a great deal of time here – just enough so that participants are comfortable using 
the game in their classrooms. 
 

 

 

 

(Slide 15) Magnitude of Number 
Shifting to the concept of multiples of ten requires students to think of 10 ones as equal to 1 ten, 
but as also 10 times larger than 1 one.  Be sure that participants understand that in the number 
1111, one ten is ten times larger than 1 one; 1 hundred is ten times larger than 1 ten; 1 thousand 
is ten times larger than 1 hundred. Students treat a group of ten as a unit, and ten groups of ten 
(100 units) as one unit of a hundred.   
 

 

 

 

(Slide 16) Magnitude: How Big is 1000?  
Distribute ten 100 charts, scissors and tape to each group.  Tell participants they will be working 
in groups to build a 1000 grid.  Note that this is an activity they can do with their students. 
After grids are completed, add the numbers 10, 100, 101. 110, 200, 201, 300.  What numbers 
would appear in the far right column? (multiples of 10) After participants locate where the 
number 3 would be, ask  “Where would 100 more than 3 be? Where would 500 more than 3 be?”  
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(Slide 17) Magnitude: How Big is 1000?  
Ask participants to respond to the questions on the slide. What is the relationship of each row to 
the previous row? (10 more or 10 less) What is the relationship of 1 space to the right of a cell? 
(1 more) What would the relationship be to the left of a cell? (one less) 
Tell participants to outline one cell in the middle of the fourth, fifth, or sixth 100 chart. What 
number would be located in this cell? What is the relationship of each cell that touches the 
outlined cell? Have participants add other landmark numbers to their charts. Participants might 
take turns calling out numbers in their small groups.   
Discuss with a partner: What patterns appear?  Describe the patterns.  What is the value of this 
activity for students? 
 

 

 

 

(Slide 18) Showing Relationships 
What is the relationship of each cell that touches the cell with the star?  (B is 10 less and G is ten 
more.  D is one less and E is one more. A is 11 less and H is 11 more. C is 9 less and F is 9 
more.) This is an example of problem solving and reasoning related to patterns of numbers. In 
upper elementary these relationships might be described as n+1 or n-10, etc. Notice that no 
matter where you outline a cell (except on the outer edges) the relationships remain the same.  
Extension:  Explore the same ideas on a calendar.  
 

 

 

 

(Slide 19) Magnitude: How Big is 1000?  
Have participants follow directions on the slide and discuss questions with table partners. 
Discuss: How can this activity support students in seeing the patterns in our number system?  
(Building a 1000 grid. provides opportunities for students to think about and discuss, “How 
many tens are in 100, 200, 300, 1000?”) 
This activity provides students with opportunities to develop a sense of the magnitude of 200, 
400, 500, and 1000 as well as the relationships between these numbers.  
 

 

 

 

(Slide 20) Magnitude: How Big is 1000?  
Ask participants to choose two directions on the slide to follow and talk with their partners about 
the questions on the slide.  
(Landmark numbers deepen understanding of place value. When students relate numbers to 
nearby landmark numbers they are better able to develop strategies for number operations.)  
  
Extension:  Later, students might also imagine that each square has a penny on it.  What is the 
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value of a 100 grid? 500 grid?  1000 grid?  (Numbers in hundreds can be seen in distances such 
as miles traveled, calories during a day, items in a collection, etc.) 
 

 

 

(Slide 21) Relative Magnitude 
Note to leader: Prior to the workshop, unroll about 4 or 5 feet of adding machine tape or tape two 
sentence strips together. Mark the 0, 15, 60, 120 and 170.  Tell participants the question marks 
on the number line represent secret numbers. 
 
Estimate the position as close as you can.  Ask participants to explain how they determined their 
estimate. 
 
For each estimate, the leader will place a mark on the number line and label the number. 
Continue marking each estimate until the group agrees on the numbers the question marks 
represent. 
 

 

 

 

(Slide 22) Clothesline Place Value 
Demonstrate use of a number line as a length model and as a tool for ordering whole numbers. 
Do this as a class demonstration. Attach a piece of string with masking tape at the front of the 
room.  Use one set of number cards.  
 
 Distribute cards to participants and ask them to place the landmark numbers on the string. 

(Set 600, 650, 700, 750, 800, 850. 900. 950. 1000)  
Clothespins or large paper clips may be helpful in securing cards. If you have a magnetic board, 
then small pieces of magnetic tape can be used.   
 Provide each pair of participants with a story problem. Participants are to estimate the answer 

(no pencil).  
 Participants find their answer from a number not on number line and then add the answer to 

the number line.  
 What strategies did you use to solve problems by estimation? 
 How did you decide where to place your number on the number line? 
 

The understanding of place value is at the heart of estimation.  
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(Slide 23) Equivalence 
Ask: How might students use the ideas of composing and decomposing when estimating answers 
or solving for exact answers? 
 Understanding part-part whole relationships is a major milestone in the development of 

number sense.  
 Children must recognize that one number is contained in another number and that numbers 

can be described by their parts.   
 They must also realize that they will always have the same amount when a number is broken 

apart and recombined in various ways.   
 Decomposing numbers is a key element of place value understanding.   

 

 

 

 

(Slide 24) How Many Ways? 
Ask participants to sketch the chart on the overhead. While there are many possible answers, do 
not take time for participants to do more than 3 or 4 examples. 
 
When asked, “How many tens are there in 327,” students often exclaim 2.  
Modeling with base 10 blocks while simultaneously recording symbolic notation will support 
students’ development of a systematic way to record the “renaming” for quantities in different 
ways.   
Similar activities will deepen student understandings of more complex computations as well as 
the development of number sense. Students need time to develop the idea that amounts can be 
rearranged and decomposed and remain equivalent.  
 

 

 

 

(Slide 25) Numbers in the Thousands 
Ask participants to read and solve problems on the slide. 
Our number system is based on groups of ten.  Whenever we get ten in one place value position, 
we move to the next greater place value. Identify real world contexts in which students may 
observe a thousand(s) things. The library has more than a 1000 books. There are thousands of 
boxes of food or cans of food in a grocery store. Where are other places you might find a 1000 of 
something? 
 
Many students will need to use place value blocks or drawings of place value blocks to 
understand the place value of 999 + 1 = 1000.  Be sure participants focus on the domino effect of 
the grouping in this problem. Ten ones created another 10.  The place value of ones, tens, and 
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hundreds all move to the next greater value as each place adds one more.   
 

 

 

(Slide 26) Reading and Writing Numbers 
Ask participants to read points on the slide. In mathematics, there are many examples where 
spoken and written numbers don’t match. Example:  We say 602, but it is incorrect to write this 
as 62.  Students may have difficulty with zeros when writing numbers in their various forms.  
When writing the expanded form for a number where zero is a place holder, point out that 
inserting a zero is not incorrect but the zero is not necessary.  For example: 3042 may be 
expanded as 3000+0+40+2 but it is also correct to write the expanded form as 3000+40+ 2   
 
Many students will need to include the zero at first. Other students may need a place value chart 
to figure out the expanded notation where zero is a place holder.  With many experiences, most 
students will realize the zero is not necessary in expanded notation. The zero is necessary in 
standard notation.                                                                                                                                                                                                                                                                                                                                                                                                
 

 

 

 

(Slide 27) Arrow Cards  
Breaking a number into its place value parts is an important skill.  Demonstrate the arrow cards 
for 45 (40 and 5). (4 people can share one set of cards.) In table groups, ask participants to take 
out the arrow cards. Let each group determine how they want to set them out. Have a volunteer 
read through the slide and demonstrate how to build the number.   
 
As a group, have participants build 567 (500, 60 and 7). They should notice that the cards line up 
at the arrows.  Build 409—they do need to use the arrow card for no tens. Ask participants to 
discuss the question on the slide. The arrow cards are adapted from Math Recovery.  The 
example is courtesy of Dr. Susan Friel, UNC-Chapel Hill. 
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(Slide 28) How Many Hundreds? 
This classroom activity has a handout and set of game cards with 3-digit numbers. Participants 
will not have time to complete the handout. Use the directions on the slide to make certain that 
everyone understands the task. Discuss the examples and then ask participants to do the other 
two examples. 
 
Players decide, How many hundreds are in the sum of the two addends?  What other parts of a 
number are you thinking about?  Ask participants to explain their ideas. Students should be able 
to use the knowledge of combinations that add to 100 to determine whether the 10s and 1s add to 
100 or more.  Reasonable estimates reflect an understanding of both operations and number 
relationships. 
 

 

 

 

(Slide 29) How Many Tens?  Hundreds?  
What do your students need to know to solve this problem?  
How might your students solve this problem?  
Can students use the number of 10s in 100 to determine the number of 10s in multiples of 100?  
Can students use the number of 100s to determine the number of 100s in multiples of 1000?  
 
 

 

 

 

(Slide 30) Connecting Money to Place Value 
Ask participants to solve problems on the slide. Discuss. 

64 dimes ; 134 dimes   
 

Ask participants to generate problems they would present to third graders. Share. 
How does money connect to idea of “Estimating to 100?”   
Use “Play Money” for students to model problems. 
 

 

 

 

(Slide 31) Big Ideas in Number: Fluency  
Fluency refers to having efficient, accurate, flexible, and generalizable methods for computations 
that are based on properties and number relationships. Read points on the slide.  
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(Slide 32) What does fluency mean? 
Describe a student who exhibits fluency with number. Describe a student who does not exhibit 
fluency with number. Be sure to think about fluency as accuracy, efficiency, and flexibility. 
 
Students who are flexible have more than one way of thinking about similar problems. Students 
who are efficient are able to solve a problem in a reasonable amount of time.  Efficiency is not 
speed but an appropriate strategy for the situation. Fluency includes accuracy. 
 

 

 

 

(Slide 33) Naughty Ned 
Depending upon the time, either model this game or have participants play it for a few minutes.  
 
To play, each pair of participants will need 4 sets of 1-10 cards and one game board to play 
Naughty Ned’s Number Tiles. Directions are on the game board.  
 
What mathematics would students employ to try to win the game? 
 
 

 

 

 

(Slide 34) Computational Fluency 
Read slide: Quote from Tom Carpenter who is known for his work with CGI. 
 
Trading games with base ten materials, hundred strips, ten strips, and units (paper), and 
connections to money support student understanding. 
 
 
 

 

 

 

(Slide 35) Flexible, Meaningful Computation 
Students must understand the meaning of addition and subtraction and have a good mental model 
of what is happening in a problem situation. Developing ways to think about and estimate with 
larger numbers is critical for mental math and computation with multi-digit numbers 
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(Slide 36) Using Number Lines 
Summarize points on the slide.  To use this representation, students need many experiences with 
a number line to understand its characteristics. The number line provides a context for discussion 
of and reflection on a variety of strategies.  The number line model allows students to see 
relationships between and among numbers in a different way.  If students have not used a 
number line, you might begin with a ruler or yardstick or commercial number lines. Students’ 
methods over time become more sophisticated.  
Be certain that participants are able to explain the two examples. 
 

 

 

 

(Slide 37) Using Number Lines 
Look at student work samples in the handout. Discuss open number lines (often used to solve 
whole-number addition and subtraction problems) and the different strategies students used to 
solve problems. These strategies are based on counting up, counting back, and finding distances 
between numbers. The number line model is later used for negative numbers; as well as rational 
numbers (fractions and decimals). 
 

 

 

 

(Slide 38) Number Line Problem 
Ask participants to solve the problem and discuss points on the slide. 
The ways students record their thought processes provide useful assessment data regarding the 
efficiency of students’ strategies.  Students’ solution strategies for adding differ in sophistication 
and choice of number groupings. Some students may begin by “jumping by ones” and then move 
to “jumping by 5s and 10s and multiples of 10 and other chunks based on numbers. (Refer to 
handout on Number Line.) 
 

 

 

 

(Slide 39) Strategies Used by Students 
The research of Carpenter (1996), Cobb & Wheatley (1988), and Fuson (1990) supports the first 
statement on the slide. Mark’s strategy for addition illustrates the statement.  
 
Ask participants, What was Marks first step? What did he do next?  How might you name 
Mark’s strategy? (Partitions or decomposes both numbers by place value)  How does Mark’s 
strategy connect to expanded notation?   (Adding by place ) Mark’s strategy:  Decomposes or 
partitions numbers by place value, adds each place, and then find a sum or total.   
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(Slide 40) Strategies Used by Students 
Ask participants:  Describe Tonya’s first step. What was Tonya’s next step? How might you 
name Tonya’s strategy? (keep one number whole and add by place value). Compare to Mark’s 
strategy. Tonya partitioned or decomposed the 7 to get 1 and 6. Tonya uses the associative 
property when she grouped the 1 with 189 to have a multiple of ten.  
 
 

 

 

 

(Slide 41) Strategies Used by Students 
Discuss Joey’s strategy on the number line.  What is his solution? What does Joey understand? 
How would you help Joey grow more sophisticated in his strategy?  
 
 
 
 

 

 

 

(Slide 42) Strategies Used by Students 
Have participants explain to a partner the strategy that Juan used in his first two steps. What does 
Juan understand? (Juan uses the idea that an increase in one addend is matched by an equal 
decrease in the other addend to maintain equivalency.) Does this strategy always work for 
addition? Explain.  

   
Juan used ideas of place value and added the hundreds first.  Juan looked at the remaining 
numbers.  He added 1 to 49 to get 50, a multiple of ten which is a “friendly or landmark” 
number.  Juan subtracted 1 from 47 and is left with 46. By doing this, Juan created an equivalent 
addition equation (50 + 46) which is easier to solve. Juan then added 50 + 46 = 96.  Next Juan 
added 1100 + 96 to get the final total.    Juan understands that if you add a number to one side of 
the equation, you must subtract a number from the other side of the equation to maintain 
equivalency.  
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(Slide 43) Comparing to Vertical Notations 
Ask participants to compare the vertical algorithm. Ask participants to find “Handout of 
Students’ Strategies.” Compare students’ strategies to the vertical models.    
Many students may know the U. S. regrouping algorithm which is an example of adding by place 
value.  The U.S. algorithm doesn’t make place value or the meaning of each step explicit.  
Without sense-making, the U. S. algorithm may lead to rote procedures.  Place value models, 
such as base -10 blocks, stamps or stickers that come in sheets of 100, strips of 10, and single 
units help students visualize the mathematics that is happening when the numbers are 
decomposed and added by place value. 
 

 

 

 

(Slide 44) Big Ideas – Properties 
Explain how properties may lead to conjectures and generalizations?  
What teacher “moves” lead student to think about properties? 
 
 
 
 

 

 

 

(Slide 45) Number Talk – True or False  
Focus on True-False statements one at a time.  Participants decide if statements are true or false, 
based on the numbers in the statement. True/False statements are based on properties and number 
relationships.  Using True/False statements allows teachers to assess students’ misconceptions. 
Examples 1, 2 and 3 are commutative property for addition. Note that the variables can be any 
two different whole numbers. Examples 4 and 5 are true as 0 is the identify property for addition.  
The last 2 examples illustrate the associative property and the commutative property for addition.   
 

 

 

 

(Slide 46) Subtraction Problem Types 
Remind participants that last year we looked at the structure of problems when discussing GGI.  
Review the subtraction types on the slide.  
 
It is not necessary for students to name these categories or to know the types of problems.   
What is important is that students have experiences in all three types of situations and apply 
addition or subtraction strategies.  While the actions in the situations differ, each problem 
situation involves the difference between two quantities.  
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When students are not familiar with the problem type, they are likely to choose a strategy that 
most closely matches the action of the problem.  
Students who have experiences with all situations are better able to develop flexibility with 
number.   
Students should have a variety of strategies in their “toolbox.” 
 
Note to Leaders: The final 20 slides have examples and discussion questions that are very 
important for third grade teachers to consider. Watch your time as you decide the pace for the 
slides. 
 

 

 

(Slide 47) Subtraction – Take Away 
Ask a participant to read the slide aloud. When students are not familiar with the problem type, 
they are likely to choose a strategy that most closely matches the action of the problem.  Students 
who have experiences with all situations are better able to develop flexibility with number.  
Students should have a variety of strategies in their “toolbox”. 
 
 

 

 

 

(Slide 48) Subtraction – Take Away 
Read the story problem which is an example of Take Away Subtraction 
Ask participants to discuss Carson’s solution. What question(s) would you want to ask Carson?   
 
Compare Carson’s strategy to Julie’s strategy.  Students need to have lots of modeling to show 
how they should record their answer. What other way could Carson have used a number line to 
solve the problem?  
 

 

 

 

(Slide 49) Strategies for Subtraction 
Ask participants to read the story problem.  With a partner, explain Damon’s reasoning as he 
solves this problem. Discuss Damon’s strategies.  
 
What mathematics does Damon understand?   
(Damon subtracted by breaking the 288 into parts.  He subtracted the 100 first (place value) and 
then broke the 80 into 50 and 30.  He subtracted 50 and then 30.  Next Damon partitioned the 8 
into 1 and 7.)  We would refer to Damon’s strategy as a situation strategy as he is solving a 
contextual problem. 
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(Slide 50) Strategies for Subtraction 
Ask participants to discuss Ryan’s strategy with a partner. Elicit explanations from participants. 
Ryan is adding up to solve this subtraction problem.  Ryan is thinking of subtraction as the 
distance between the two numbers.  He is adding up from 288 to get to 351.  Ryan is thinking of 
the solution as how much more must be added to 288 to get to 351 
 
Ask:  What might Sara do? Sara adds on multiples of ten until she reaches 348 and then she adds 
on 3 more.  The strategy of adding up uses the inverse relationship of addition and subtraction.  
Because the problem is not in context, we don’t know why the student chose an “adding up” 
solution.  We refer to Ryan’s strategy as a solution strategy.  
 

 

 

 

(Slide 51) Strategies for Subtraction 
Kyle subtracted back from 351.  Kyle is not subtracting 288 in parts.  Kyle started with 351 and 
subtracted until he reached 288. He then determined the total amount he had subtracted (63).  
 
Ask participants to solve 1585 – 798 using a strategy they have not tried before. 
Share solutions and strategies with table group. 
 

 

 

 

(Slide 52) Subtraction – Take Away 
Ask participants to discuss Stacey’s strategy with a partner.  Where do you see her partial sums 
thus far? What might Stacey do next? (There are a number of possibilities.) Ask participants to 
share several different solutions.  
 
Stacie needs to subtract 39 from 56. She may have subtracted 36 from 56 to leave her with 3 and 
20. Then Stacie would subtract the 3 from 20 to get 17. 
 

 

 

 

(Slide 53) Subtraction - Comparison 
In this type of problem, two different quantities are compared. Compare problems have no 
action.  The problem involves questions such as “How much more?” “How much less?”   
 
Explain the two models and discuss how they relate to the problem. Ask participants to give a 
quick example of each model. 
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(Slide 54) Subtraction – Comparison 
How might students visualize the comparison in this problem?  Refer to the Randy Charles’ 
article in the handout.    
 
Many students will add up to find out how much more one quantity is than the other and some 
students will subtract back to find how much less one quantity is than the other. 
 

 

 

 

(Slide 55) Subtraction – Missing Part 
Many students will add up to find out how much more one quantity is than the other and some 
students will subtract back to find how much less one quantity is than the other.  
 
If time, ask participants to suggest 2 or 3 strategies for solving this problem. 
 
 

 

 

 

(Slide 56) Using Number Lines for Solutions 
Have all participants solve the first expression using a number line. Move around to room to 
identify several different approaches. Ask two or three participants to show their solutions (using 
a document camera or on a board). 
 
Then assign different expressions to different tables and direct participants to work with partners 
to solve their problems using a number line and then compare their solutions at their tables. 
Depending upon the time available, share several examples. 
 

 

 

 

(Slide 57) Operation Relationships 
Read the first statement to participants. Ask them how they might prove the statement? 
 
Ask for different volunteers to solve the problems on the slide using a common difference 
strategy. 
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(Slide 58) Operation Relationships 
Ask participants what experiences are needed to support the development of common differences 
for subtraction? Point out that the teacher’s choice of problems can assist in developing this 
strategy. For example, 502 – 368 can be very easily solved as 499 -365. In upper elementary 
students might record their thinking as (502 -3) – (368-3).  
Ask participants for specific examples of numbers they might use in problems when exploring 
the idea. 
 
What is the relationship of this idea to fluency?  (understanding of number relationships and 
magnitude of numbers and of the meaning of subtraction; thinking flexibility and computing 
accurately)  
 

 

 

 

(Slide 59) Strategies for Making Change 
Ask participants how students might solve these problems mentally.  
 
This is a good opportunity to talk about the advantages of mental computation as opposed to 
using pencil and paper.  
 
 

 

 

 

(Slide 60) Operation Relationships 
The goal for students is to understand multiples solutions strategies and develop flexible 
thinking. 
We want students to develop an understanding of number and operation relationships, use 
strategies that are meaningful to them, and use the traditional algorithms as soon as they make 
sense. The statement “ Do Not Do Anything That Does Not Make Sense To You” is an adage 
meant to support increased mathematics learning and achievement. 
 

 

 

 

(Slide 61) Invented Strategies… 
This slide helps to bring closure to this workshop content. Note that students who do not learn 
the algorithms early are able to mentally calculate and explain their strategies.  They develop 
number sense and are able to use it efficiently and effectively.  We do want students to 
understand the traditional methods but this doesn’t mean they should be required to use them if 
their methods are accurate and efficient and make sense. 
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(Slide 62) Students Using Number Lines… 
Summarizing - The open number line aligns with children’s invented strategies for addition and 
subtraction and stimulates a mental representation of numbers and number operations that is 
more powerful for developing mental arithmetic strategies.  
 
Third grade students extend their knowledge of addition and subtraction, building on and 
justifying the use of place value, formalizing their methods for addition and subtraction, and 
solving problems in a variety of situations (and including but not limited to the use of standard 
algorithms). The number line stimulates a mental representation of numbers and number 
operations 
The number line is a powerful strategy for developing mental arithmetic strategies. 
 

 

 

 

(Slide 63) Research Indicates ... 
Mental computation using strategies understood by the student has been shown to be more 
effective than teaching algorithms, especially early.  
 
 
 
 

 

 

 

(Slide 64) Research Indicates ... 
Have a volunteer read the points on the slide. Depending upon the time for conversation, ask 
what does it mean to be proficient in mathematics? 
Ask participants to describe a student who has computational fluency. 
(Students with computational fluency know a great deal about place 
value.  They are able to decompose and recompose numbers using a variety of strategies. They 
apply their knowledge of single-digit sums such as 5 + 4 and 2 + 9 to sums such as 500 + 400 
and 20 + 90. They are able to interpret the place value of numbers as they operate with them.) 
 

 

 

 

(Slide 65) Essential Standards 
North Carolina’s new essential standards establishe high expectations related to number and 
operations for third grade students. This is the first of several modules that focus on number and 
algebraic reasoning. Take time to look back at the big ideas handout and the 2009 Standard 
Course of Study. 
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(Slide 66) Teaching for Understanding 
As the professional development leader, decide if you want participants to respond to this Piaget 
quote on an exit card (3 x 5 cards work well) or if you want to ask participants to summarize 
their ideas related to the statement at their tables. 
 
Note: Before the group leaves, remind them that they need to bring their copy of the “Big Ideas” 
and the “Essential Standards” to each session of the Partners professional development. 
 

 

 (Credit Slides) 
 

 

 
 
 


