2009 Leaders’ Notes

Grade 2

Module 1

General Materials and Supplies
50 ten sticks made of 2 colors of Unifix cubes or snap cubes
15 sets of Number Cards for Play Ball
15 gameboards for Play Ball
Transparent counters for Play Ball and Add to, Subtract from 56: 20 per pair of participants
1 gameboard for Finding Ten—to show as example
1 gameboard for Snowballs—to show as example
1 Arithmetic Rack
15 sets Number Fun cards
1 set Compare cards
1 gameboard for Compare
15 Add to or Subtract from 56 gameboards for pairs of participants
15 Add to or Subtract from 56 spinners
15 Clear Spinners or paper clips for spinners
Base ten blocks—plastic or paper for “How Many Ways?”
15 Sets of ten frames—run in two colors—for “Get to 100”
8 sets of Arrow Cards
Overhead 10 strips
A few Missing Parts Cards (for demonstration)
Optional: for leader
a. Developing Number Concepts by Kathy Richardson
b. Teaching Student-Centered Mathematics: K-3 by John Van de Walle and LouAnn H. Levin
c. Principles and Standards for School Mathematics (NCTM)
d. Children’s Mathematics: Cognitively Guided Instruction, by Carpenter, Fennema, Franke, Empson
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Module 1
Tasks/Activity

(Slide 1) Title Slide for Second Grade Module One
Introductions, Paper Work

(Slide 2) Video Overview
This is brief overview of the six two-hour professional development modules. There is a handout
with ‘Big Ideas for K-5” and the 2009 Essential Standards.

(Slide 3) Principles and Standards for School Mathematics
Number and Operations is a critical piece of the 2nd grade math curriculum. We will discuss
several big ideas about number. In 2000 the National Council of Teacher of Mathematics
published Principles and Standards for Mathematics, outlining key concepts in PreK-12
mathematics. When the new Standard Course of Study was adopted in March 2008, the ideas in
PSSM were a strong influence. The current Essential Standards build on the same content.
Point out on the graph that number and operations is the biggest emphasis in preK-2
mathematics. The faint shading in primary grades over all strands indicates that students’
knowledge of number relationships and other content is not clearly differentiated. The lines are
blurred because content in different strands is so closely connected. The graphic visually shows
the importance of students’ developing both number sense and spatial sense.
Note to leaders: For students to be successful with two- and three-digit computation (a focus of
second grade) they need a comfortable mastery of number facts – a strong, fluent use of sums
and differences to ten and strategies for quickly recalling sums and differences to 20.
This module will focus on the Number & Operations strand of the 2nd grade Essential Standards.
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Give the participants a few minutes to read over the Essential Standards.
Optional: Principles and Standards for School Mathematics
(Slide 4) Big Ideas: Number and Operations
Remind participants of what this big idea means. Examples of some properties are odd and even,
identity, the inverse relationship between addition and subtraction. The idea of grouping
(classification) according to a given criteria applies to both numbers, objects, and ideas; this
understanding builds across primary grades
Some representations show equivalence such as 23 can be written as 2 tens and 3 ones or 1 tens
and 13 ones. Equivalence is basic to composing and decomposing numbers. Part-whole
relationships and equivalence contribute to place value understanding.
(Slide 5) Part-Part-Whole Relationships
Understanding part-part whole relationships is a major milestone in the development of number
sense and needs emphasis in grade 2. Students continue the work begun in 1st grade of
composing and decomposing numbers to 20. They focus on the addition combinations to 20 and
are expected to develop fluency with these combinations. While exploring the addition facts
they work in the inverse relationship. For example, they should understand that if 8 + 7 = 15
then 15-8=7 and 15-7=8. These understandings are extended to two and three digit numbers
during second grade.
Ask participants to quickly give examples to explain the points made on this slide. Your purpose
is not to create a lengthy list but to bring participants into the conversation.
(Note that the second and third bullets are quotes from Kathy Richardson, page 27, Assessing
Math Concepts: Hiding Assessment, Didax, 2002)
(Slide 6) Big Ideas in Number: Fluency
Fluency is a critical part of number sense. During the first part of the module we will focus on
building fluency through part-part-whole activities. When children are learning all the parts of a
number (part-part-whole) they are becoming fluent in the basic facts. Children who are fluent
can use number relationships to solve a problem. For example they may not know 8+3 quickly
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but can break the 3 into 2 + 1, add 8 + 2 is 10 and then add one more.
Building the understanding of the part-part-whole relationship of numbers helps develop
fluency with numbers. A goal of 1st grade is that students know their number combinations to
10. First grade spends much of the year developing this understanding but the reality is that
many students do not begin 2nd grade fluent in number combinations.
In second grade, students work with the important idea that quantities can be composed and
decomposed in different ways, while the quantity remains the same. Students have repeated
experiences breaking one number into two parts, or combining two parts to form a whole. They
explore the relationship between the parts. They notice that when the whole remains the same,
as one part increases the other part decreases.
(Slide 7) What does fluency mean?
Ask participants to share what it means to be fluent. Allow several to share ideas.
Ideas that might be shared:
a. knows number facts
b. can solve problems mentally
c. has multiple strategies for solving problems
d. can solve problems quickly
e. can solve problems
f. has ability to stick with a problem
If these ideas do not come up during the discussion, you can share them.
(Slide 8) Fluency with Number Relationships
These are other understandings that indicate number fluency. Ask a participant to read the points
on the slide.
Ask: Why is each one of these ideas important for second grade students to understand?
(Slide 9) Fluency: Key Behaviors
Many authors such as Cathy Fosnot and John Van De Walle write about fluency. They write
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that knowing the basic facts for automaticity relies on thinking and knowledge of number
relationships. An efficient strategy is one that can be done mentally and quickly. Memorizing
facts in isolation without understanding relationships is actually not faster.
Have participants solve 26 + 26 + 26 mentally. Can they solve it two ways?
Have participants share how they solved it. You may want to write strategies on the board.
After they share ask: What is it that shows flexibility, efficiency and accuracy in your solutions?
(Slide 10) Developing Fluency in Classrooms
In 1985 C. Kamii compared two first-grade classrooms in the same school. In one class the
teacher focused on numerical relationships and worked toward automaticity. In the other class
children memorized facts with drill sheets and flash cards. The children in the first class were
able to answer correctly within 3 seconds 76 percent of the time compared to 55 percent in the
memorization class..
(Kamii, Constance. 1985. Young Children Reinvent Arithmetic, New York, NY: Teachers
College Press)
Children construct a network of numerical relationships that support their memory of specific
sums.
(Slide 11) Relational Thinking
So what does it mean to use numerical relationships to develop automaticity?
• Fewer facts to remember
• Compensation (When solving 9+5 a student might move one from the five and make
the problem 10+4)
• Part-whole—knowing the parts that make up a number—for example knowing all the
parts of 7.
• A child who forgets an answer has a quick way to calculate it.
• Understanding the relationship between addition and subtraction: Inverse property
(example: 14-5, A student might think 5 + ___ = 14).
(Slide 12) Relational Thinking
How might students use relational thinking to solve this problem? Have participants talk with
their neighbor about at least 2 ways of solving this problem.
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Some possible ideas
a. Take 1 from the 53 and move it to the 49. The problem is now 52 + 50.
b. Someone might take 1 from the 3 and give it to the 9. The problem is now 50 + 40 +10
+2.
c. 50 + 40 + 9 + 1 + 2
(Slide 13) Relational Thinking
Thinking about the previous problem, how could students use relational thinking to solve 176 +
245. Look at how Mario solved the problem. Solve it another way and then talk with your
neighbor about Mario’s strategy and your strategy.
Possible responses: 180 + 240 + 1 = 421
Give 24 from the 45 to the 176. The problem becomes 200 + 200 + (45-24) = 400 + 21= 421
Some might solve it by place value 100 + 200 + 26 + 45
Others might use place value 100 + 200 + 75 + 25 then the leftovers from 76 and 45 so the
problem is 100 + 200 + 100 + 1 + 20 = 421.
There are many ways of decomposing the problem so the numbers are easier to add.
(Slide 14) Moving Students toward Fluency
It is not unusual for 2nd graders to begin the school year having not developed an understanding
of the part-part-whole constructs for numbers in the 7- to-12 range. (Van de Walle, page 48)
They should be able to compose and decompose numbers without counting by ones. Teachers
need to structure instructional strategies to help students progress beyond counting by ones.
During the next section of this module we will discuss strategies to promote flexibility,
efficiency, and accuracy (Fluency). This is a lead-in slide to point out aspects of fluency that
teachers need to make clear to parents. Often parents believe that memorization of algorithms is
sufficient.
(Slide 15) Assessment is the Key
When a teacher understands what students know and can do, they can use that knowledge to
make more effective instructional decisions. Teachers gather information about what students
know and can do through many different forms.
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Ask participants to tell ways teachers know a student understands a concept.
(Classroom conversations, teacher-made unit tests, standardized tests, questions and answers,
looks on students’ faces, informal assessments)
(Slide 16) “Informative” Assessment
Whenever students give an answer, there is logic behind that answer. If the answer is a mistake,
we need to understand what the misunderstanding is behind that answer. This is important
because the instruction is different for different kinds of errors.
Ask teachers to suggest the basis of the error of the student who adds 25 + 28 and gets 413
(place value misconception) and the student who adds the numbers and gets 54 (number fact
error). These students need different instruction.
(Slide 17) “Informative” Assessment
Feedback should support students’ thinking and reasoning about the mathematics they are
learning. Rather than the teacher telling students the solution step by step, the feedback should
point students in a productive direction. Feedback to students tells them what they are doing
right and what they need to rethink. Quality feedback is not doing the thinking for them and
telling them exactly what to do.
As the year progresses, we do not need more tests or assessments than we already have; rather
we need to look with different eyes at students’ daily work. Abundant information is available
by looking at types of mistakes in their conversations and written work, analyzing the errors to
plan appropriate interventions.
(Slide 18) Getting Started in Grade 2
Have a volunteer read the points on the slide and then elaborate with the following.
This slide and the next make major points that are discussed in greater detail in the folder on
your CD titled Gr2extraModule. This contains a powerpoint called “Crossing from Grades 1 to
2” and a file with discussion notes. The folder also contains an article on Number Talks and
suggestions for Additive Tasks for Two Screened Collections. This module is designed to be
used by teachers in grade level discussions and is not a part of this professional development.
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Because success in mathematics in grade 2 is heavily dependent upon students’ understanding of
number combinations, teachers need to devote time to determining what combinations students
know and which ones they have yet to learn. During the first few weeks of school it is important
to take the time to assess students’ understanding of number combinations. This understanding
is critical to the development of 2-digit and 3-digit numbers.
After a teacher has determined what the students know and don’t know, there needs to be a
mechanism for helping students learn the combinations and reassessing as students learn new
number combinations. One method that has worked in some 2nd grade classes is to let the
children know that they are responsible for letting the teacher know when they are ready to be
assessed. There can be a signup sheet in the classroom. When a teacher is ready to assess
students, the sign up sheet indicates who is ready.
(Slide 19) Getting Started in Grade 2
Ask for a different volunteer to read the points on this slide. Elaborate only as necessary.
Parents should be informed about what their student knows and what the child needs to learn.
They need information about how to help their child learn the combinations of a number. Refer
to Handout. This is a series of letters you can send parents as student progress through learning
number combinations.
The reminder is a good question to post in the classroom – as much for the teacher’s benefit as
for the children. Ask participants how they feel about each of the three goals mentioned but
don’t dwell on this slide too long.
Have participants turn to the handout titled “Getting Started in Grade 2” and the “Hiding
Assessment” pages. (Handout) There is not time to read these pages during the professional
development, but encourage teachers to read and discuss the information with colleagues during
a grade-level meeting. The hiding assessment can be demonstrated for parents during open house
or a family math night.
(Slide 20) “Informative” Assessment
This slide summarizes some of the ways teachers can both assess and differentiate instruction for
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students who need assistance. Note: There is a separate PowerPoint presentation (Crossing from
Grade 1 into Grade 2) that has been prepared for first and second grade teachers about assessing
and supporting students’ acquisition of number combinations. That PowerPoint has slides that
explain the activities mentioned on this slide as well as other games to help students learn
number combinations. It is short enough to be used in a grade level planning meeting and is
designed to be self-pacing without specific leaders’ notes.
Show participant an example of Missing Parts Cards and the Arithmetic Rack. Participants may
suggest other games, but don’t spend too much time here.
Have them turn to handout. Tell participants that Compare and Number Fun are games that we
will play in a few minutes.
(Slide 21) Mastering the Basic Facts
Classroom teachers have had students work on mastering the basic facts for years. Yet each year
the next year’s teachers complain that the students do not know their facts. Research and
practice have shown some ways that help students be more successful in learning these facts.
We have already talked about understanding relationships in numbers—such as part-part-whole
(knowing all the combinations of a number). Building on relationships is also critical in
promoting student understanding.
For the next few minutes we are going to discuss other ways of helping with fluency of basic
number combinations. Many authors have developed different ways of breaking down the
number combinations to 10 into parts so students can learn the combinations with fluency. Have
participants read the handout, “Developing Number Sense, Including the Basic Facts.” As you
are waiting for others to finish, think about games or activities that you do in your classroom that
might help develop one of these strategies. For example “Take Ten” in the Week-by-Week
Essentials would help develop the make-a-ten strategy.
When most have finished ask for games/activities that help develop these strategies. Many may
share Week-by-Week Essentials games. The Department of Public Instruction will be working
on documents similar to the Week-by-Week Essentials that will help teachers support student
learning of our new curriculum.
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(Slide 22) Making Connections
We’re going to spend some time discussing and doing some of the activities that a teacher can
implement in the classroom to help develop these concepts.
During math time children can work on different games or tasks. For example, pair a child with
another child who needs to learn the combinations of 7. Other children in the room will be
working on different numbers. The same games can be played but different numbers are being
practiced.
Snap It is a game children can do to practice number combinations. Demonstrate Snap It. The
directions for the game are on Handout.
(Slide 23) Games: Compare and Number Fun
Compare and Number Fun are examples of the kinds of activities that provide engaging practice
toward developing operation fluency. Blackline masters are provided in handouts.
Have participants play Number Fun, working in pairs to read the instructions and play several
rounds of the game.
After they finish explain that there are several sets of number cards (handout) in their packet. A
teacher may want different types of number cards for different games. For Number Fun you
need 4 sets of cards 0-9. Each set is run in a different color.
Compare is another game in their packet that focuses on number combinations, addition and
subtraction, to 20.
(Slide 24) When Children Play Games…
Ask for a volunteer to read the bullets on the slide. It is important to highlight that these games
are not offered as distractions and time-fillers, but are instructional tools. So conversations about
the mathematics of the games is important.
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(Slide 25) Launching Place Value
During the next part of the module we will be discussing ways to develop place value
understanding. The models on the screen are organized from most concrete to most abstract
according to Ed Labinowicz and other mathematics educators.
The models on the slide are: loose objects, objects that can be bundled, objects that can snap,
ten frames, bean sticks, place value blocks that are scored, place value blocks not scored, chip
trading, symbols.
(Slide 26) Big Idea: Place Values
Ask a volunteer to read the points on the slide.
Students begin to develop a deeper understanding of place value in 2nd grade.
Children must learn to count ten objects, one by one and then these ten objects become one
group. This is a shift in thinking for most students. They must treat a group of ten as a unit and
ten groups of ten as one unit of a hundred. Students must develop an understanding that a
numeral can represent ones or tens or hundreds depending on where it is placed.
(Slide 27) What does “place value” mean?
Have a different participant read the points on the slide. Ask participants to briefly discuss at
their tables the difficulties 2nd graders have understanding place value. After a few minutes,
bring the group back together and ask volunteers to summarize why they think students have
these difficulties.
(Slide 28) Models Help Build Mental Images
Second grade students learn about the base-ten number system. It is a place value system. Any
numeral can represent different values depending on where it is placed in a written number. 5
can represent 5 ones, 5 tens, 5 hundreds, etc.
As second grade progresses, students shift from counting by ones to groups of ones.
Opportunities to group by tens is a major focus of lessons in second grade. Students work with
models and contexts to represent the place value of our base-ten number system. Models used
include money, number line, 100 chart, ten frames, and towers of ten, arrow cards (to be shown
later). Their work with place value becomes the foundation for the development of strategies for
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adding and subtracting 2 and 3-digit numbers. Students use these models to help solve addition
and subtraction problems. They work on developing efficient strategies for solving problems
and recording their work.
(Slide 29) Grouping: Big Idea of Place Value
Imposing grouping by tens will not help students construct place value understanding. This is an
understanding that develops through multiple experiences over time. Rather, teachers need to
provide students with collections of items to count. Allow them to experiment with showing the
amounts in groups of like size. As students count the collections, provide time for discussions
focused on easy ways to keep track of the numbers. Eventually students need to reach
agreement that 10 is a useful collection to use.
There is a video, Cranberry Estimation, that is streamed annually by Annenburg. It’s an
excellent lesson on place value and estimation. Your media specialist should have the
information on how to get Annenberg videos.
(Slide 30) Building a Structure of 10
Building numbers with ten sticks is one activity that helps students develop the place value
concept. Having the ten sticks in two colors helps students construct an understanding of ten.
They can more easily see that 5 + 5 = 10.
Ask participants to get a ten stick (5 of one color and five of a different color). Ask them to talk
with a partner about why two colors are useful. This goes back to the subitizing concept. We
can see objects at a glance up to 5-6 at a time. When looking at a ten stick, most children will
have to count by ones to determine 7, 8, 9 cubes. Two-color ten sticks allow children to see 5 +
2 (7 cubes, for example) at a glance. This encourages the part-part-whole concept and
discourages counting by ones.
First grade students focus on combinations to 10 but second graders continue to need to work on
cementing their understanding of the parts that make up a number. Knowing all combinations of
any number to 10 is critical to developing place value understanding. For example, knowing
that 7+0=7, 6 + 1=7, 5+ 2=7, 4+3=7, and the inverses is important for solving addition and
subtraction problems. Knowledge of number combinations helps student compose and
decompose numbers into groups.
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(Slide 31) Renaming Numbers
Give participants the Play Ball gameboard (handout) and cards. Explain the game. As
participants play, ask them to think about how the game helps students develop making a ten
strategy. After they have played for a few minutes ask them to share their observations. Possible
ideas are:
a. Students may use compensation—equivalence is maintained when what is lost from one
addend is equal to what is gained by the other. If the cards are 8 and 4 you give two to
the 8 to make it a 10 and 2 is left over. 8 + 4 = 10 +2
b. Teachers need to observe students strategies when playing this game—are they counting
by ones, using compensation, known facts, etc.
Number balances could be used to help students determine the equivalence.
Explain that two other games, Snowballs and Finding Tens, are in their handouts. These games
are similar to Play Ball and address the same mathematics concept but look different.
You may want to have one example of Finding Tens made as an example to demonstrate.
STOP! The next frame is a quick image slide. Tell participants that you are going to show them
the slide for only a second or two. The question is “how many?”
(Slide 32) Ten Frame Flash
Quickly show the ten frames, and then move to the next slide.

(Slide 33) Quick Images
Ask participants how they determined the number.
Background: Adults can typically subitize (determine the amount without counting) a collection
of up to five or six. Activities with spatial arrangements can be important in children’s learning.
A goal for early number instruction is for children to be able to combine (and partition) numbers
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without counting. Quick images with numbers less than ten can help develop children’s
knowledge with composing and decomposing numbers. Once students have built a knowledge of
ten frames, they can use that understanding for multiples of ten plus additional ones. When
shown ten frames (10 and 6), they should know that it’s 16 without counting.
Have participants refer to the handout titled Tens Flash.
Demonstrate the Tens Flash (handout) as a way to build the concept of teen numbers as a tenplus-some-ones in a kinesthetic manner. Students stand when they do the tens flash. Have the
participants try this.
STOP! The next frame is a quick image slide.
(Slide 34) Ten Frame Flash
Quickly show the ten frames, and then move to the next slide.

(Slide 35) Quick Images
Ask participants why it was easy to see 35. Have participants turn to the Ten Frame handout.
This shows examples of a series of ten frame flashes that a teacher might use to develop a
mathematical concept. There is a handout for ten frames.

(Slide 36) Incrementing by Tens
Counting, increasing and decreasing quantities by 10’s and 100’s from any given number, is a
goal in the 2nd grade. Explain that our students easily count by tens. They possibly do it by rote
rather than understanding. Use a piece of paper to demonstrate on the screen how one ten can be
exposed at a time.
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(Slide 37) Incrementing by Tens from any Number
Show the slide incrementing by tens starting at 4. Make certain that participants realize that the
ten strips would be added one at a time as a student counts – not shown all at once as on the
slide.

(Slide 38) Ten Strips
Lay 6 ones on the overhead and ask “How many dots are there?” Cover the ones and then add 2
tens. “How many?” (26) Cover the 26 and add 3 tens.
“How many now?” (56) Cover
and add 3 ones. “How many?” (59) Cover and add 4 tens.
“How many?” (99)
Cover
and add 1 ten.
“How many?” (109)
Handout is 10 strips for the overhead.
(Slides 39-45) Adding On Example
Show the 7 slides and have the participants count on to determine the total. Only the first slide is
shown. This is the same activity as you have just modeled except that the viewer does not see
you adding something, only revealing it as you move the screens from left to right.

(Slide 46) Angelica’s Addition
Show video of Angelica incrementing by tens. Discuss the questions on the slide. (Angelica’s
method is incrementing by ten and also adding ones. At the end she broke the ones into groups
and added them.)
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(Slide 47) Ten Strips
Also demonstrate decrementing on the decade. Place 8 ten-strips on the overhead. Ask: “How
many dots are there? How many tens?” Take one ten from under the screen. Ask, “How may
dots are there? How many tens?” Continue removing 1 or two tens until reaching zero.
Ask participants to talk with a partner about what these tasks do to promote understanding of
place value. Possible responses include:
• Counting by tens; Grouping by tens
• Composing and decomposing ten
• Mental strategies for addition and subtraction
Point out that these are the kinds of brief activities that teachers should do for 5 minutes a day
for 5 or 6 weeks,
(Slide 48) Using Symbolic Notation
As students work with ten frames and build their understanding of the magnitude of numbers,
comparisons are important. Knowledge of place value helps students determine which is greater
45 or 54. Point out that instruction for students who understand the magnitude of numbers and
can accurately use words to compare numbers but who are inconsistent in their use of the
symbols for comparison is different from instruction for the student who does not understand the
magnitude of the numbers involved.
(Slide 49) Games…
Go over the purposes of games on the slide by asking different participants to read points. Ask
participants to share other reasons game play an important component of mathematics
instruction.

(Slide 50) Three Place Value Games
Briefly explain each game (Add to or Subtract from 56, How Many Ways, How Far to 100?).
Participants can also refer to the directions in their handout. As they play the games, they are to
make notes on the place value games observation sheet handout.
Add to, or Subtract from 56 is handout
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How Many Ways is handout
How Far to 100? Is handout
Ten frames is handout
When you bring the group back together, take a few minutes to discuss each question.
(Slide 51) Big Idea…
These games/tasks help build the big idea that numbers can be decomposed and rearranged and
still are equivalent.
Look at the 2nd grade number and operations Essential Standards. How is this big idea
expressed in these standards? (variety of physical models and representations, multiples
representations, compose and decompose numbers, variety of models to build understanding of
place value)
(Slide 52) Place Value Understandings
Traditionally place value has been thought of as a necessary foundation for addition and
subtraction. Children were taught the place value of numbers before adding and subtracting two
digit numbers.
More recently the view is that children can develop critical place value knowledge through
adding and subtracting multi-digit numbers. Learning addition and subtracting two-digit
numbers can result in solid knowledge of the tens and ones structure of numbers.
(Slide 53) Place Value Arrow Cards
Breaking a number into its place value parts is an important skill. Demonstrate the arrow cards
for 45 (40 and 5). Have participants take out the arrow cards. Four people could share one set
of cards. Let each group determine who will set them out. As a group, have them 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.
The arrow cards are adapted from Math Recovery. The example is courtesy of Susan Friel. The
arrow cards are handout. The handout also has many ideas on using the cards.
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(Slide 54) How could these cards be used to develop place value understandings?
Ask participants to discuss the question on the slide. Possible answers include:
1. The teacher calls out a number and the group builds that number.
2. Show an amount with cubes (3 tens and 5 ones) and the group shows it with the arrow
cards.
3. The teacher can have them build a number. After it is built have them make it 10 more,
100 more, etc.
4. Build the number that is 10 more than a number.
5. Build a number that is 10 less than a number.
(Slide 55) Teaching Addition and Subtraction
Give participants time to think about the main teaching strategies for helping children master
addition and subtraction (contextual problems and models). Experiencing a variety of models
and problems that are contextual help children move through the levels of solution strategies and
become proficient at solving expressions and problems. The final portion of this module
addresses the development of 2- and 3-digit addition and subtraction
(Slide 56) Teaching Addition and Subtraction
Students need opportunities to solve many different types of problems as they are learning to
add and subtract.
• Routine drills with no context – ex. 7+9
• Routine applications in a context – ex. Seven boys and 9 girls are riding on the bus. How
many children are on the bus?
• Multi-step drills with no context – ex. 5 + 8 – (3 + 3) or 4 + ? = 6 + 2
• Multi-step applications in a context – ex. Marty collected 5 baseball cards and 8 basketball
cards. He gave 3 cards to his friend. How many cards does he have left?
• Non-routine – The candle maker has 16 candles. He wants to put them into packages of 2 or
3 candles. What packages could he make?
(Slide 57) Foundational Skills
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While educators agree these skills are important, few classrooms devote much time to these
basic activities. Helping children successfully add and subtract multi-digit numbers with
understanding begins with an investment of time with examples like these.

(Slide 58) Moving from Cubes to Paper
Think about adding 28 + 39. Notice how a student might move from using Unifix Cubes in twocolor ten sticks to showing the same problem by drawing ten rods and putting x’s for ones. This
example depends on the understanding on how to break numbers into tens and ones. Students’
representations can be in pictures, words, and/or numbers.
The number line shows a strategy for 46 + ___ = 83. The student started at 46 and added on by
tens and ones until 83 was reached.
(Slide 59) Foundational Skills
The importance of knowing combinations of ten cannot be underestimated. When students can
compose and decompose numbers to arrive at friendly combinations, they have tools for
becoming fluent with operations.

(Slide 60) Try This!
Give participants time to write their solution and compare it with others at their table. Teachers
can scaffold student learning without being prescriptive by choosing examples carefully.

(Slide 61) Combining Skills
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Debrief this slide and the next as a whole group. Invite different participants to explain what
each student has done to solve the problem 32 + 49.

(Slide 62) Combining Skills
After explaining each student’s strategy, ask if there are other possibilities but do not spend a lot
of time on this. Obviously, there are many more possibilities.

(Slide 63) Combining Skills
It is important for teachers to think through and sketch how they might use a number line to
solve the problem. As you move around the room and observe participants’ work, suggest to
individuals who finish quickly that they try to solve the problem 83 – 25 using a number line.
Can they do the problem two different ways (adding up one time and counting back another or a
combination). Ask participants what strategies can teachers employ to help students learn to
keep track of their movements on the number line. If no one suggests it, remind the group that
both teachers and students can model ideas.
(Slide 64) Strategies for Adding
Work with place value plays a foundational role in the development of strategies for adding and
subtracting 2-digit numbers. Students usually use two different strategies for addition. They
add by place or they add one number in parts. Subtraction strategies include subtracting one
number in parts.
Place value understanding should arise from children’s developing strategies for addition and
subtraction involving 2- and 3-digit numbers. Throughout 2nd grade, students make sense of
addition and subtraction problems and on developing efficient strategies for solving them. They
record their work in ways that make sense to them. They practice using different strategies.
(Slide 65) Instruction to Develop Strategies
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Invite participants to elaborate on the ways a teacher scaffolds lessons and activities to assist
students in developing more and more sophisticated strategies. (Use the information on the slide
as a guide.) While the first step may be directive, “Build 34 with ten sticks and ones,” students’
own ways of showing understanding of the process of adding and subtracting and number
relationships should be encouraged. As students develop strategies, classroom teachers provide
opportunities for them to discuss each other’s strategies.
(Slide 66) Looking at Student Work
Have participants look at the student work in their handout. Discuss with a partner how the
strategies the students used are alike and different. If time allows, have different participants
describe in their own words what the students are doing.
Note: Having students compare methods of solving problems is a strategy a teacher might use in
the classroom to move students into a more efficient strategy. As students share their strategies
the teacher asks questions that highlight the important mathematics. She presses students to use
more efficient strategies. For example, a student might model 16 + 38 with ten sticks and ones.
The teacher might point to another student’s work where the student wrote 38 and drew the 1 ten
and 6 ones for 16. Then the students counted on from 38. She might ask a student to tell how
these two strategies are alike and different.
The second most common strategy for addition is adding one number in parts. This strategy
uses the increasing and decreasing quantities by 10’s and 100’s from any given number.
Children begin from one addend and move forward in jumps of multiples of tens and ones
according to the second addend. Children may use ten sticks and ones to model this strategy
(Slide 67) Compare Two Ways of Recording
How are these strategies alike?
a. Both show partial sums—just recorded differently
b. Both break apart by place value
Ask participants if both notations are acceptable. (yes) What understandings do these ways of
recording addition reveal?
(Slide 68) Solving 145 + 336
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Show this method for adding. It involves expanded notation. Take time for participants to
respond to the questions on the slide.

(Slide 69) Being Explicit about Connections
We know that some students do not automatically make connections. Invite participants to think
back to the number strips activity and the video of Angelica and the games such as Add to or
Subtract from 56 and Get to 100. Have them discuss at their tables the questions on the slide.
Have them share by asking one person from each table to respond to the questions.
(Slide 70) Solve: 527 + 328
Have participants solve a 3-digit addition problem using the place value and adding one number
in parts strategies.
Discussion: You may want to point out that both are very efficient strategies.
How does having students use strategies that make sense to them relate to fluency?
• Strategies can be efficient.
• Strategies can be used flexibly—students may use different strategies depending on the
problem.
• Students will be more accurate if they understand the mathematics and have a strategy that
makes sense to them.
(Slide 71) Solve: 82 - 66
While place value is the basis for the development of strategies for subtracting, the subtracting
one number in parts strategy is considered more versatile and flexible than the place value
strategy in subtraction.
Have participants use the two methods to solve the problem. When using the splitting by place
value strategy, students have difficulty when they subtract the ones.
82-65= Solving it by place: Example 80-60 = 20 Then 2 – 6.
Some students may say 0
because there aren’t enough or some may say it’s 4. They solve 6-2.
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Solving it by keeping the first number whole and splitting the second number
Example 82-60 = 22
22-6 = 16 (Some student may take away 2 and get 20 and then take away 4 more. They have
split the 6 into 2 and 4 to make the subtraction easier.)
(Slide 72) Looking at Student Work
Look at the student work for subtraction, handout. Discuss with a partner the two strategies and
how the strategies are alike and different. When students share their strategies, teachers should
ask questions that highlight the important mathematics.
Ask: What questions might a teacher ask to press students to use more efficient strategies?
(Slide 73) Solve: 281 - 149
Have participants solve a three-digit subtraction problem using two different strategies – not the
standard algorithm they normally use. Ask: What are the connections between the U.S. standard
algorithm and the methods they used?

(Slide 74) Computation Goal
Delaying the teaching of the formal algorithms promotes the development of number sense.
Learning of the formal algorithms tends to interfere with the development of informal strategies.
The information on the slide is from Van de Wall and Levin (Teaching Student-Centered
Mathematics: K-3, page 161).
(Slide 75) Classroom Research
Constance Kamii in her book, Young Children Reinvent Arithmetic: Implications of Piaget’s
Theory asked three classes of second graders to solve the problem 7 + 52 + 186 without paper.
One class was taught the familiar “borrowing and carrying” algorithms. One class was also
allowed to develop their own strategies but many parents had taught the algorithms at home.
One class was taught no algorithms. The students had developed their own strategies.
After explaining the three classes have the participants study the results on their handout. Ask
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them for their observations. Some possible responses:
The no algorithms class produced the greatest percentage of correct answers
The algorithms class produced the greatest percentage of errors
The children in the algorithms class had a greater range of incorrect answers. Most of their
wrong answers would not be considered reasonable.
More children in the no algorithms class had a range of wrong answers that would be considered
reasonable.
Kamii writes that algorithms or procedures for addition and subtraction taught as steps to follow
rather than student developed strategies, actually “unteach” place value. thereby preventing
children from developing number sense. When 2nd graders do their own thinking, they add the
tens first and then the ones.
(Slide 76) Reflecting on our Work
Give participants an index card. Ask them to choose one of the questions to write about and
give to workshop leaders.

(Slides 77-79) Credit Slides

page 24

