2009 Leaders’ Notes
General Materials and Supplies:
Overhead projector/Document camera
Two-color-counters (approx. 275)
Ten frame (Handout)
Spinning More or Less (Handout)
Slide
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White board markers
Magic markers
0-10 Number cards (Handout)
Mini-ten frame cards (Handout)
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Chart paper
Tape
Paper clips (12)
Fish cards (Handout)

Tasks/Activity

(Slide 1) PARTNERS for Mathematics Learning
This is the second of six modules for first grade and the first of two modules focusing on
number. Do any record keeping necessary for CEU credits.

(Slide 2) “Mathematics is reasoning…”
As participants are reading the quote on the slide, ask them to take out their copies of the Big
Ideas and the 2009 Essential Standards. Give participants time to read through the first grade
expectations and see how they fit with the big ideas that were discussed last summer.

(Slide 3) Big Ideas Begin in Early Years
Children bring to school many experiences with number and a strong kindergarten program
continues their develop of a sense of number

(Slide 4) Students with Number Sense
• “An awareness …”– Numbers let you know “how many,” the next number is one more, the
number before is one less, etc.
• “Good intuition…”— recognition of a number being larger or smaller than another, patterns of
numbers, ability to estimate reasonableness of answers, etc.
• “Understanding of magnitude”– Numbers are infinite…they go on and on and on, 6 is more
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than 3 but less than 8, 100 is a big number of cookies but it is a little number of popcorn
kernels, etc.
• “An understanding…” 6 is the same as 4 and 2, 4 may be shown as 2 and 1 and 2, “equals”
means the same amount (value)
• “Awareness of effect …”– What happens when you add? (join) Subtract? (lessen or compare)
Multiply? (add the same thing multiple times) Divide? (share equally or partition)
(Slide 5) Developing Number Sense in Grade 1
Ask participants to respond to the questions on the slide by turning to the person on their right
and sharing their ideas. Reflect back on information about number sense from the PARTNERS
training last summer. (“Number sense is a way of thinking about number and quantity that is
flexible, intuitive, and very individualistic. It grows as students are exposed to activities that
cause them to think about number in many ways and in different contexts. Number sense
includes the ability to compute accurately, to self correct by detecting errors, and to recognize
results as reasonable.”)
Take time to listen to several suggestions from each table before going on.
(Slide 6) Number Sense is NOT…
When we teach a child to read we know that it takes many repetitive reading tasks to develop
competence and confidence as a reader. A child learning to join, separate, and compare (add and
subtract) needs repetitive tasks as well. Children also need opportunities to count for a purpose
and build numbers beyond nine (place value).
(Slide 7) Putting Number Sense To Work
This “nim” game is simple to play and can be played by young students. Nim is any type of
"take-away game" in which players alternately remove counters, and the player who takes the
last counter wins. In some games, the player who does NOT take the last counter wins. However,
there are infinitely many versions of nim.
Have participants read the directions on the slide and then have someone explain the rules in his
or her own words. Ask for a volunteer to play with you and model playing the game on the
overhead. Have participants play with their partner. Stop the group when everyone has played
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three rounds and ask for volunteers to tell one thing they know about playing the game – but
don’t reveal exactly how to win.
Allow participants to play a couple of more times and ask them (1) to figure out at their tables
how to win the game and (2) to talk about how they would play the game differently if they did
NOT want the last counter. Have one volunteer from each table move to another table and share
their ideas.
(Slide 8) Why Teach With Games?
Answers will vary and may include, but are not limited to, these ideas:
•
•
•
•
•

Are a central part of the mathematics, not just enrichment, when chosen to focus on particular
ideas or skills
Can encourage strategic mathematical thinking and provide engaging opportunities for
practice with counting, composing, and decomposing numbers
Should be played often throughout the year to develop fluency with numbers
Afford teachers opportunities to observe individuals
Game boards that have students match the game pieces to the appropriate spaces on the board
provide motivation for one-to-one correspondence. Having a variety of game boards with
similar rules but differing numbers of counters used provides opportunities for students to
uncover patterns in the game. It is important to monitor as children begin to play to see that all
understand the same rules. For example, you might ask the students, “How do you win the
game - by taking the last one or by not taking the last counter?”

(Slide 9) Relationships Among Numbers 1-10
In many traditional mathematics programs students are moved directly from early number ideas
to addition and subtraction. This leaves students with very limited knowledge about number.
John Van de Walle states, “Early number sense development should demand significantly more
attention than it is given in most traditional K-2 programs.” Attention to the relationships among
numbers from one to ten will help to develop number sense in young children.
Each of the four relationships listed on the slide will be addressed in detail on slides that follow.
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(Slide 10) Spatial Relationships
Playing games that use dice can help children to learn to recognize the dot arrangement on the
standard dice and the number that the arrangement represents.
After many experiences with these patterns, the number is instantly recognized. This is
subitizing.

(Slide 11) Spatial Relationships
Take a moment for participants to recall the arrangements that are most familiar. If there is a
chalk board (white board) or overhead available, ask different participants to draw the patterns.

(Slide 12) Subitizing
Subitizing develops quantitative thinking by:
1) developing an understanding of conservation of number,
2) using knowledge of tens and ones to determine how many without counting by ones,
3) taking numbers apart in a variety of ways,
4) comparing quantities; making reasonable estimates.
Textbooks often present sets that discourage subitizing. Their pictures contain elaborate designs
(detailed birds and other animals rather than basic squares and circles), lack of symmetry, and
irregular arrangements. These complexities hinder subitizing and instead force a young student
to count one-by-one.
Five frames, dominoes, and dice all give the visual “picture” that help students to subitize. It is
important, however, to make students aware that the arrangement can change without changing
the quantity!
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(Slide 13) Look at These
Take a look at these dot arrangements.
What do you notice about each group? (Each dot arrangement is made up of five dots.) At first
glance, did you see that? Why or why not?
(Slide 14) Quick Images
A “quick images” activity from Doug Clements has two students to stand on opposite sides of
the overhead projector/document camera. The student on the left holds index cards with holes
punched in them and places one of the cards on the projector. The student on the right removes
the card quickly! Class members and the teacher call out the number of dots shown.
The slide shows cards on the top row in rectangular and dice arrangements which are more easily
recognized (subitized) by young children. Arrangements such as those on the bottom row of the
slide, would be used only after students have developed a conceptual understanding of subitizing.
(Slide 15) Look at These
In another classroom activity for subitizing, children identify the number of dots that are in
random arrangements. Place various arrangements of dots on a poster. Initially, the number of
dots should be limited to no more than six in a group. When students are ready, the number of
dots may be increased to nine. Gather students around you and point to one of the groups.
Encourage students to say how many dots as quickly as possible without counting.
Ask participants if they can immediately recognize the number of pink and green dots. Ask: do
you see the yellow and blue dots as a whole or in parts?
(Slide 16) Another Orientation
Hold the poster in a different orientation each time you play.
This slide shows the same dot poster as the previous slide but in a different orientation.
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(Slide 17) Relationships Among Numbers 1-10
This slide will let participants know that the following few slides will focus on “One and two
more, one and two less.”

(Slide 18) One and Two More, One and Two Less
The goal of meaningful counting to a child is to match the number words with objects until they
reach the end of the count. For the student to learn that the numbers 6 and 8 are related by “two
more than” and “two less than” it is necessary to examine these two ideas.
When students understand one more as the next counting number (or one less as the previous
counting number), first grade students can tell that 39 is one more than 38 and 63 is one more
than 62, etc. As the year progresses, they delight in explaining that one more that 570 is 571 and
two more than 426 is 428.
(Slide 19) Spinning More or Less
This game can be used as a center game, for student instruction, and/or student assessment. The
slide shows the basic game board and spinner. Talk through the materials and directions. Ask
participants what information can be gained about student understanding from playing this game.
Materials needed: game board, 1 die, 8 markers per player, paper clip, pencil
Directions: The spinner is made by placing the paper clip over the center of the circle and
putting the point of the pencil inside the paperclip, directly on the center point of the circle.
1. Play with a partner
2. Roll the number cube to get a starting number.
3. Spin the spinner to get a direction.
4. Cover a number that fits the spinner’s direction.
5. If the spinner lands on more or less the player may choose any number that fits that direction.
6. Lose a turn if a number cannot be covered.
7. Win by getting three counters in a row, horizontally, vertically or diagonally.

page 6

2009 Leaders’ Notes

Grade 1

Module 2

(Slide 20) Show Just Two More
Talk through this slide with participants. The teacher will show a number card with only a
numeral to the class and say, “Think two more.” After a brief pause, the teacher says, “Show
me!” The student will write the number that is two more than the number shown on the number
card.
Variations: Use the same activity to show one-more, one-less, two-less. Student response could
be made by holding up the correct number of fingers. For larger numbers, a 100 board can be
used and the student would touch the number that is two more than the number shown.
Point out that, while these activities are based on counting, children are also practicing addition
and subtraction.
(Slide 21) Ongoing Activities
Ask participants to read the slide. Often several repetitions of a game are needed for students to
learn the rules and playing procedures. The real “learning” from the games comes AFTER these
rules and procedures are in place.
An activity to demonstrate this learning uses regular dot-pattern dominoes played with a “oneless-than” rule. Instead of matching the ends of the dominoes, a new domino can be played only
if it is one less than the end on the board. Variations of two less, one more, or two more can also
be played.
(Slide 22) Handful of Cubes
Have participants do this activity.
• Students (participants) trace their hands on construction paper.
• Next, they estimate the number of Unifix cubes that they can grab and hold in one hand.
• Count the cubes and draw a representation of each cube on the hand.
• The student name is written on the paper under the hand.
• As students complete their drawing, they take their “hand” to the teacher and a pictograph is
created.
• Students locate their hand and share the name of the person that has “one more or one less
than I do,” “Equal to my number”, or “two more or two less than I have.”
• EXTENSION: Students may take all of the Unifx cubes that the class used to make their
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“handful picture” and link them together into one long train.
Break the train into groups of five and count the total number of five’s and any left-overs.
How many cubes did the class hold?
Take two groups of five and make ten trains. Count the total number of tens and any “leftovers.” How many cubes did the class hold?
Do the two quantities match? Why?

This is a good activity for a morning question…as students come in and put their things away,
they could complete this activity. This part of the school day often has a bit of “wait time” so a
transitional activity such as this could be beneficial.
(Slide 23) Change My Number
A small group is best for this activity in order to keep all students engaged. It is not appropriate
as a whole class activity. Model this slide with participants. Talk about the variety of language
used in the conversations on the slide by both the teacher and the student.
Why is it important to use this language rather than saying, “6 plus 2 equals 8.” Discuss.
In the classroom, this activity should continue with the teacher varying the number of counters
on the plate and addressing both more and less.
(Slide 24) Flip a Flap
Young students can often say numbers in succession beginning with one, counting to ten, when
they first enter the kindergarten or first grade classroom. Asking them to start with a number
other than one, may be very difficult for them. Many experiences with counting are necessary to
build this skill.
A simple tool for practicing counting one more, two more etc. is pictured on this slide. The
number strip that is under the flaps can be changed to any number sequence. The number strip is
held in place by putting a paper clip on both ends of the back flap.
Directions for the activity may also change in order to provide the opportunity for students to
count backward from a certain number by simply moving from to the left rather than the right.
This “tool” is made simply by using a strip of sturdy cardboard, a pair of scissors, and some duct
tape. The size for this “tool” is optional. A suggested size is 12” by 4” for the back strip. The
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flaps can be cardstock, poster board, or index cards.
Discuss the possible use of this tool in the first grade classroom. Suggestions may include but
are not be limited to: counting forward and backward; skip counting; 1 or 2 more and/or 1 or 2
less; patterns and other strands of mathematics.
(Slide 25) Relationships Among Numbers 1-10
Development of number sense includes conceptualizing benchmark numbers of 5 and 10.

(Slide 26) Anchors or Benchmarks of 5
Five is a benchmark number on the way toward groups of ten and place value. Recognizing five
objects quickly without counting is within young children’s ability.
Because of this, five becomes a building block for six, as one more than five, and seven builds as
two more than five. Ten can also be thought of as two fives. By using five frames teachers
encourage students to construct an image of five as a reference.
A five frame with two dots provides students with the recognition that the two dots can be a
collection of two, the three empty cells a collection of three and a combination of all cells is five.
This connection provides a richer meaning than just saying that two comes after one and before
three.
Many experiences with five-frames in kindergarten help the first grade student to have a solid
concept of “five-ness.”
Ask participants to discuss the questions on the slide at their tables. Ask a different person to
summarize the discussion for each question.
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(Slide 27) Benchmarks of 5 and 10
Since our number system is a base 10 number system, it is helpful for children to think about
how other numbers relate to 5 and 10. The relationships are useful in thinking about different
combinations of numbers (composing and decomposing).

(Slide 28) Anchoring Numbers to 10
Grayson Wheatley, author of Coming to Know Number, offers this background about ten frames.
Ask a participant to read the information on the slide.

(Slide 29) And the Number Is…?
Participants will do this activity so that they can see how it is played. Ask them to discuss at their
tables the benefits for students. (Materials: 1 ten frame board per player, 10 counters per player,
4 sets of number cards 0-10 needed for 2 to 5 players)
Give directions quickly since the game itself will not be challenging to adults.
• Number cards are shuffled and placed face down on the table.
• Players begin each turn with an empty ten frame.
• The first player will draw a card from the top of the deck and put that many counters on the
ten frame. They should immediately say, without counting, how many more counters are
needed to fill the frame. The response may be “I have 8 counters on my ten frame and I need
2 more (the number of empty spaces) to make ten.”
• The other player(s) will check to make sure that the answer is correct.
• At the end of turn, the player clears the ten frame.
• The next player takes a turn following the same steps.
Play continues until all cards in the deck have been used.
Talk through the extension of this game given below:
• Each player begins turn with ten counters on the ten frame.
• The first player draws a card from the top of the deck and takes that many counters away
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from the ten frame. The person should immediately say how many counters are left on the
ten frame without counting them. The response may be “I have 8 left because 10 minus 2 is
8.”
The other player(s) will check to make sure that the answer is correct.
Before ending their turn, players will fill in the empty spaces on the 10 frame.
The next player takes a turn following the same steps.
If the students are ready, they may write the subtraction equation as they give their oral
response to the problem.

(Slide 30) Anchoring Numbers to 10
Give participants time to read the information on the slide.
Ask how many of them are using math programs that have an emphasis on ten frames. If there
are very many participants who are not using them, ask for volunteers to tell about their work
with ten frames.
(Slide 31) Ten-Frame Flash Cards
The previous slides addressed the importance of using ten-frames in the first grade classroom.
Recognizing the patterns of dots as a representation of the number is practiced in this activity.
Try this activity with participants. Use mini-ten frame cards in the handout. Have participants to
respond as you flash the card: number of dots, number of spaces, number fact.
(Slide 32) Counting, Basic Facts, and Place Value
The next slides and those in module 6 focus primarily on basic fact acquisition and place value.
The remainder of this module provides basic information and ideas that will be developed
further.
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 games to help students learn number
combinations; there is a hidden counters assessment handout, one on number talks, and a
discussion guide. It is short enough to be used in a grade level planning meeting and is designed
to be self-pacing without specific leaders’ notes.
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(Slide 33) Fish For Ten
This is played the same as Go Fish.
• Instead of traditional playing cards, fish numeral cards 1-9 are used.
• Five cards are dealt to each player. The remaining cards are placed in a stack in the center of
the players.
• Players try to make pairs of cards adding to 10.
(Directions are continued on next slide.)
(Slide 34) Fish For Ten
• Players take turns asking another player for a particular card. If the player being asked does
not have the requested card they say “FISH!”
• The player seeking the card takes the top card off the stack. If a ten is made, the player takes
another turn. If a ten is NOT made the next person takes a turn.
• The game continues until all cards are used or no more combinations of ten are possible.
• Players compare their combinations of ways to make ten.
(Slide 35) Professional Reading
Give each participant a copy of the article. Ask them to take notes on their own paper since you
will collect the articles for the next workshop that you lead.
Have participants count off by 3’s and form new groups – all of the ones together, twos together,
and threes together. Everyone will read the introduction. Persons in group one will read How
Children Learn Basic Computation; group two will read Reasons for Children’s Difficulties;
group three will read Helping Children Master Basic Combinations. Give participants about ten
minutes to read and, as a group, identify the main points they will share with the others. Go to
the next slide when you are ready to debrief.
(Slide 36) Professional Reading
Ask each group to designate a reporter to share the main points, but offer an opportunity for
others in the group to elaborate if they wish.
Once you have discussed the main ideas, ask participants to return to their seats and talk at the
tables about the last three statements.
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(Slide 37) Base Ten Concepts
John Van de Walle’s model of base-ten concepts is shown on this slide.
“The conceptual knowledge of place value consists of the base-ten grouping ideas.
When a collection of objects is grouped in sets of ten and some leftover singles, counting the
groups of ten and adding the singles tells how many are in the collection.
There can be equivalent representations with fewer than the maximum groupings.
The base-ten grouping ideas must be integrated with oral and written names for numbers.
In addition to counting by ones, children use two other ways of counting: by groups and singles
separately and by tens and ones. All three methods of counting are coordinated as the principal
method of integrating the concepts, the written names, and the oral names.”
(Slide 38) Counting Leads to Place Value
Children need frequent opportunities to count sets of objects in several ways – especially by 2’s,
5’s, and 10’s.

(Slide 39) Counting Leads to Place Value
Have participants read the slide. Ask them to talk with their partners for a few minutes.
Then ask the group of anyone heard a really nifty idea for using bags of beans to relate counting
and place value.
(Slide 40) Mystery of Place Value
The concept of place value is very difficult for most children. If presented too early, too quickly,
or too abstractly, children may be confused about place value for their remaining days of
elementary school! Only memorizing steps and rules for getting answers to posed problems
without true understanding will add to this confusion.
The role of the teacher in the primary grades is to build a foundation so that children will be able
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to make sense of place value and be able to determine the reasonableness of their answers when
solving problems.
Some of the “mysteries” related to place value for children are listed on the slide.
-Forming groups of ten—When counting large numbers, we keep forming new groups based on
tens.
-Counting by groups—Children’s first counting experiences involve an understanding of one-toone correspondence but when dealing with numbers after ten, they are required to count groups
as though they were individual objects.
-One amount being made of many different groups– One group of ten is the same as ten ones and
100 ones is the same as one group of 100 or ten groups of ten.
-Numeral can stand for different amounts depending on where it is written in the number—A
particular numeral can stand for many different amounts, depending on its position, or place, in a
number.
(Slide 41) Place Value
In the primary grades, children move from developing basic counting techniques to
understanding number size and relationships, place value and operations. However, students
develop this understanding at different rates. Some young children can count 14 objects, but they
do not see that 14 is one group of ten and 4 ones. Others can group objects into tens and ones and
understand their numerical representation.
(Slide 42) Place Value
Once children discover the patterns in the number system, they begin to see it as both orderly and
predictable. We encounter the same sequence of numbers (0, 1, 2, 3, 4, 5, 6, 7, 8, 9) over and
over again. These patterns are not seen automatically so they need opportunities to talk about the
patterns they discover.
Even eight year olds may have difficulty with conservation of large numbers. For first grade
students, it is not always obvious that 36 cubes grouped in 3 tens and six ones could be the same
as 36 “ungrouped” cubes. The simple rearrangement or regrouping may cause the child to think
that the total number of cubes in each group will differ.
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(Slide 43) Launching Place Value
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. Loose objects, objects that
can be bundled, and objects that can snap are all “groupable models).
(Slide 44) Groupable Models
A starting point is when a child understands that ten is made up of 10 ones grouped together.
They can take the ten apart and separate it into the 10 single units such as 10 beans in a cup; a
train of 10 Unifix cubes; a stack of 10 blocks. It is important to remember that for a manipulative
to be helpful to children, the children must build within themselves a relationship between the
models and the ideas they represent.
(Slide 45) Buttons
Place value, in our number system, is based on the premise of making equal groups of ones, tens,
hundreds, and so on. Numerous experiences with “equal groups” must be understood before
students can really understand place value. This button activity deals with both place value and
conservation of number.
Have participants complete this activity using buttons (placed into cups of tens and eventually
bowls for 100s) or cubes and follow the directions on the slide. The activity continues for the
next two slides.
(Slide 46) More Buttons
In real life, estimates are most frequently a range: “I think there will be 20 to 30 people there.”
Even though first grade students cannot multiply, they can make “reasonable” estimates – even if
the range must be very broad.
For example, if the two partners each have 8 and 9 buttons respectively and there are 4 people at
the table, a child might say that there are probably 30-40 buttons for each table, using a counting
by 10s strategy. Point out that these are the kinds of discussions that encourage student thinking
and reasoning.
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(Slide 47) More Buttons…
During their first experiences with conservation of number, students may think that breaking
apart a quantity into different groups will change the total. Over time, they learn that the
quantity does not change when the grouping changes. This ability is necessary for an
understanding of place value.
Discuss what will happen when counting by a number other than one. Will you get the same
result? Why? Why not? Counting by different numbers and practicing estimations are both
skills that can be assessed by this activity.
Extension: Marilyn Burns has written extensively about a similar activity (how many pockets do
we have? After the activity she asks, “Will the number change if we do this tomorrow?” What
do you think?
(Slide 48) Computation in Context
At the same time first graders are learning place value concepts and skills, they are also learning
number facts. Included in the instructional program should always be word problems.
In module 6 we will talk about the CGI (Cognitively Guided Instruction) classification of
problem types.
The next slides present two variations of a non-routine problem. In this first example, notice that
the student misinterpreted/misread the question and focused on the toes of two chickens (drawing
3 toes per foot). Notice that the computation is correct even if the 6s are written backwards.
(Slide 49) Computation in Context
When the teacher asked the student to read the problem again and say in his own words what the
problem was, he replied, “Oh, now I understand.”
Ask participants if they are confident that the student understood 4 + 4 + 2 + 2 = 12. What
questions might they ask him?
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(Slide 50) Computation in Context
Asking young student to solve the same problem in different ways is sometimes problematic.
One way to resolve this situation is to use a second prompt such as this one. This response is
from the same student who elaborated when asked about the picture. What kind of problems
might you provide for this student? Notice that the mathematics ability seems to be much more
solid than the fine motor skills. Instructionally, it is important to differentiate when the problem
is a digit written backwards, a lack of understanding of what is being asked, and a lack of
number fact knowledge.
(Slide 51) Computation in Context, II
Ask participants to briefly talk about the different kind of thinking needed when the problem ism
presented this way.

(Slide 52) Doubles Scavenger Hunt
This is a reminder that a good classroom activity or homework assignment is to focus on things
that come in pairs (or 3’s or 4’s or 5’s). The class can make a “Things that Come in Twos List”
together based on this activity. The list could be posted and added to throughout the year. If
pictorial representations are needed, digital cameras, student drawings, or pictures from
magazines may be used. This task is also a strong differentiation activity because of the many
ways the resulting posters of books could be used.
(Slide 53) Making Ten Frames
You may not have time to do this activity. If you cannot do it in the professional development,
suggest that participants do this in a grade level meeting and discuss the different ways the
problem can be solved.
Give participants a few minutes to read the problem and solve it. Ask them to work alone since
you want to see how many different ways the problem is solved. Move around the room and
decide the order in which you are going to ask participants to share. Model for participants that
while often teachers ask for volunteers to answer questions, sometimes you want to have
solutions presented in a certain order so that you can guide the discussion. You probably do not
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want to get the most sophisticated solution first. Ask what is similar in the different solutions and
what kinds of thinking do different solutions reveal. What is the mathematics they used in the
different solution paths?
(Slide 54) Thinking Back Over This Module…
Allow reflection time. If writing the reflection seems appropriate at this time, ask participants to
do so. Oral comments of reflections or quiet time are also be appropriate.

(Slides 55-58) Credit Slides
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