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In-Person Take Home Notebooks [Electronic Version]

Thank you for volunteering with Heart Tutoring this year! This packet includes a
digital copy of the 6 Heart Math Tutoring concept notebooks. Physical copies and
math manipulatives are provided to you at your tutoring site for tutoring.

Included in this packet you will find the following 6 concept notebooks (Clicking the
notebook name below will take you to the respective notebook):

e Counting

e More or Less

e Combinations to 10

e Strategies to 20

e Place Value

e Understanding Multiplication and Division

As you prepare for your lessons, please note the following:

« Please read the “Concept Overview” page that is located at the beginning
of each notebook before starting a concept notebook with your student(s).
It provides the goals of the notebook along with key points.

o At the beginning of each lesson, there is an overview page that includes the
goals for that lesson, what activities you will be playing, and what materials
are needed. It also includes “Wrap-Up” questions that you can ask your
student on the way back to class.

Please reach out to your Program Coordinator with any questions and have fun
tutoring!

© Heart Math Tutoring 2020
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The materials in this notebook are to be used only in
conjunction with Heart Math Tutoring. Please contact
the administrator of this program before reproducing

any materials found in this notebook.
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COUNTING AND NUMBER RECOGNITION
Concept Overview

CONCEPT GOALS

Student will be able to:

Count objects consistently and accurately.
Recognize and understand numerals.
Determine “one more” and “one less” without counting.

Recognize that smaller numbers are contained within larger numbers.

i s B B

Solve word problems that involve counting.

END OF PROGRAM ASSESSMENT

Knowing how students will be assessed can help guide instruction.

Example: Student will be asked to count out a pile of cubes (between 20 and 30) and report the
number counted with ease. Then he/she will be asked to say-the resulting humber when one cube is
taken away, without recounting the pile.

KEY POINTS

The information below may assist you in helping your student.

e "Counting is more than reciting a rote sequence and recognizing numerals. Counting is finding
out ‘how many.”” - Kathy Richardson, How Children Learn Number Concepts: A Guide to the
Critical Learning Phases, 2012.

o For example, when you place three counters out for a child and have them count them
“One, Two, Three”, he/she may have named or labeled the first object, "One,” and the
next object “Two,” and the next, “Three.” When you ask him/her to show you three,
instead of scooping up all three counters and showing you three, he/she will show you
the one counter that he/she labeled “Three.”

o Young children also often do not realize that they need to keep track of what has and has
not been counted.

e Students need practice associating real objects with numerals to discover meaning behind
quantities.

e Hands-on practice with real objects should help students become able to tell whether an
estimate is reasonable, count consistently and accurately, and see and use relationships between
numbers.

Counting and Number Recognition



&\fg HEART

MATH TUTORING

Connecting Students & Volunteers
for Results that Count

COUNTING
LESSON 1

N
=

GOALS

Student will be able to:

1. Count objects consistently and accurately.
2. Recognize and understand numerals.
3. Solve word problems that involve counting.

ACTIVITIES 9

The time required to complete each activity will vary from student to
student. Allow student to move at his/her own pace. If more time is
needed, lessons can be carried over to the next tutoring session.

Counting and Rearranging Objects
Counting Stories
Red Cards Win!

Word Problems

MATERIALS ENCLOSED

Blank Ten Frame

MATERIALS TO GET

Connecting Cubes (2 bags,
different colors)

Yellow Number Cube (1-6)
Deck of Cards

Paper and pencil

Counting and Number Recognition

Lesson 1
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Counting and Rearranging Objects

Materials: Connecting Cubes (1 bag) / Yellow Number Cube (1-6) / Blank Ten Frame

Purpose: Student practices building the same number in different ways to discover that
object distribution does not affect the quantity.

PART 1I:

Ask student to roll the Number Cube and to put that number of Connecting Cubes on the Ten
Frame.

Rearrange the cubes on the frame and ask,
“"How many cubes are on the ten frame now?"”

Ask student to rearrange the cubes in a third way. If student struggles, ask questions to prompt
thinking.

Example for 5

Repeat by rolling the’'Number Cube to generate several more nhumbers.
PART II:

Ask student to roll the Number Cube and to hold up his/her fingers to show the number on the
cube. Then ask student to use different fingers to show the same number. If student struggles,
ask questions to prompt thinking.

Example for 6:

Student shows:
One hand with 5 fingers and one hand with 1 finger.
Both hands with 3 fingers.
One hand with 4 fingers and one hand with 2 fingers

Counting and Rearranging Objects /
Counting and Number Recognition
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Counting Stories

Materials: Connecting Cubes (2 bags, different colors)

Purpose: Student practices counting to tell how many.

NOTE: The stories below are not meant to be used as addition problems but rather should be used to allow
student to practice counting by ones.

Tell student,

“"Today we are going to make up stories that require counting. Then you will use
cubes to show the story and find the answer.”

Share some of the suggested situations below. Ask student to pick one of the situations or to
make up his/her own.

Fish in the ocean Children on the playground
Tigers in a cage Students on a bus
Ducks on a pond Birds in a tree

Dinosaurs out for a walk

Make up a story that involves counting and ask student to model the story using counters as
shown in examples below:

Example 1:
Tutor says,

"3 girls and 4 boys are riding on the bus.”
Wait for student to use’3 cubes to represent boys and 4 cubes to represent girls.
Then ask,
“"How many children were riding on the bus?”
Student should count all of the cubes.
Example 2:
Tutor says,

“One‘dinosaur walked down to the lake and met five more dinosaurs at the lake.”

Counting Stories / Counting and Number Recognition



Wait for student to use cubes to act out the story.
Then ask,
“"How many dinosaurs were at the lake?”

Repeat with several more stories. Encourage student to make up his/her own counting stories.

Counting Stories / Counting and Number Recognition

5
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Red Cards Win!

Materials: Deck of Cards / Paper and pencil

Purpose: Student practices counting to tell how many.

Ask student to count out 26 cards for each player.

Each player sorts his/her cards by color and counts how many. of each color he/she has.
The player with more red cards is the winner!

Play several times, writing on paper to keep track of “wins.”

NOTE: If student struggles, play with fewer cards.

Red Cards Win! / Counting and Number Recognition
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Word Problems

Materials: Connecting Cubes (2 bags, different colors)/ Paper and pencil

Purpose: Student practices understanding and solving word problems that require
counting.

Together with student, read the problems below. Ask student to solve the problem. Encourage
him/her to use drawings, cubes, or fingers to represent objects as a way to better understand the
problem.

1. There are 3 blue fish and 7 green fish. Count the fish.

2. Use the blocks to measure the line below. How'many blocks/do you need?

—

NOTE: At this level, the problems above are not meant to be used to practice addition computation but
rather should be used to allow student to practice counting by ones.

Word Problems (1) / Counting and Number Recognition

7
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COUNTING
LESSON 2

GOALS

Student will be able to:
1. Count objects consistently and accurately.

2. Recognize and understand numerals.
3. Solve word problems that involve counting.

ACTIVITIES

The time required to complete each activity will vary from student to
student. Allow student to move at his/her own pace. If more time is
needed, lessons can be carried over to the next tutoring session.

Make - Break - Match
Large Handfuls

Word Problems

N

MATERIALS ENCLOSED
Number Line (1-10)

Number Cards (1-30)

Ten Frame Cards for Counting

MATERIALS TO GET

Connecting Cubes (3 bags of one
color, 1 bag of a different color)

10 Red bowls
2 Yellow Dot Cubes (1-6)

Paper and pencil

Counting and Number Recognition

Lesson 2
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Make - Break — Match

Materials: Connecting Cubes (3 bags of the same color) / Number Line (1-10) / 10 Red
bowls / Ten Frame Cards for Counting / 2 Yellow Dot Cubes (1-6)

Purpose: Student practices counting out quantities and relating quantities to numbers.

PART I: Making Towers

Place a Number Line (1-10) on the table in front of student and ask him/her to make a tower to
match each number, starting with 1 and going in order to 10. Feel free to help him/her create the
towers to speed up the process.

After each tower is made, ask student to place the tower behind the matching number as shown
below.

NOTE: If student struggles to count out the correct number, encourage him/her to go slowly and to count
out loud as he/she collects each cube.

When all the towers have been made, ask student to describe what the towers look like.

Compliment student on his/her answer. Emphasize the number relationships by saying,

Make - Break - Match / Counting and Number Recognition



“'Going up, each tower has one more than the tower before it. Going down, each
tower has one less.”

PART II: Breaking Towers

Ask student to pick one of the towers, break the cubes apart and put them in a pile. Have student
count the cubes as he/she does so. Place a bowl over the cubes to hide them.

Repeat until all the towers have been broken apart and all the cubes are hidden under the bowils.

PART III: The Matching Game

Mix up the bowls so no one can remember which quantity is under which bowl.

Place the Ten Frame Cards face down on the table. Tutor and student take turns turning over a
Ten Frame Card and then choosing a bowl to try to find the matching quantity.

Ask student to count the quantity on the Ten Frame Card and then to count the quantity under the
bowl for each turn. If someone makes a match, he/shekeeps the card and removes that bowl of
cubes out of play. If a match is not made, the card goes back to the bottom of the stack.

The person with the most Ten Frame Cards at the end is the winner.

Variation:

Play the Matching Game using 2 Yellow Dot Cubes (1-6) instead of Ten Frame Cards. Roll the

cubes, count the dots, and find a match. If 11 or 12 are rolled, let the student count the dots, but
know that there will not be a matching bowl.

PLEASE RETURN 20 SAME COLOR CONNECTING CUBES TO EACH BAG.

Make - Break - Match / Counting and Number Recognition

10
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Large Handfuls

Materials: Connecting Cubes (3 bags of the same color) / Number Cards (1-30) /
Number Line (1-10) / Paper and pencil

Purpose: Student practices keeping track of an unorganized pile and counting to find out
how many.

PART I: Counting by 1s

Break apart 60 Connecting Cubes and place in pile on table. Ask student to-take 3 handfuls of
Connecting Cubes and place them in a separate pile (about 15 cubes).

Ask student,

“"How many cubes do you think are there? ‘Make a guess or estimate, before
counting.”

Ask student to count the cubes. When student finishes counting, ask,
“"How many are there?”

If student struggles, help him/her recount or correct errors.

Find the Number Card that matches and place it beside the pile as a label.

Discuss whether the initial estimate was close to the actual humber of Connecting Cubes.
Reference Number Line as a visual aid if'needed.

Repeat several times, asking students to take out larger handfuls of Connecting Cubes (quantities
up to 30).

Notice the following things about your-student and compliment him/her as progress is made.
e Does student realize the importance of keeping track of the cubes while counting (no double-
counting or missing.any cubes)?
e Does student know “how.many” after counting?
e Does student correct his/her estimate while counting, if his/her estimate was significantly off?

PART II: Grouping by 2s, 5s and 10s

Tell student,

“Sometimes organizing objects into groups helps when you are counting. Let’s
try.it.”

NOTE: Some students will not yet trust that the total remains the same despite how the cubes are arranged
or-grouped. This activity helps address that misconception.

Large Handfuls / Counting and Number Recognition

11



Ask student to take 3 or 4 handfuls of cubes (about 15 - 30 cubes) and put them in a pile. Put
aside any remaining cubes and work only with the selected pile throughout the remainder of the
activity.

Ask student to count the cubes one at a time and to write the total on a piece of paper.

Ask student to organize the cubes into groups of 2 and count again. If there are an odd number of
cubes, explain that the extra cube must be added on at the end.

Some students will know the sequence of counting by 2s easily (2, 4, 6, 8, 10) and others will need to count
by ones despite the organized piles of 2. Either way is fine.

Then ask,
“Is that the same amount you counted before?”
Put the cubes back into an unorganized pile.

Ask student to organize the cubes into groups of 5 and count again. If there are leftovers at the
end, explain how to count them.

Some students will know the sequence of counting by 5s (5,10, 15, etc.) and others will need to count by
ones despite the organized piles of 5. Either way is fine.

Then ask,
“Is that the same amount you counted before?”

Ask student to organize the cubes into groups of 10 and count again. If there are leftovers at the
end, explain how to count them.

Some students will know the sequence of counting by 10s (10, 20, etc.) and others will need to count by
ones despite the organized piles of 10.  Either way is fine.

Repeat several times with different large piles.

PLEASE RETURN 20-SAME COLOR CONNECTING CUBES TO EACH BAG.

Large Handfuls / Counting and Number Recognition

12



8\’8 HEART

MATH TUTORING
Word Problems

Materials: Connecting Cubes (2 bags, different colors) / Paper and pencil

Purpose: Student practices understanding and solving word problems that require
counting.

Together with student, read the problems below. Ask student to solve the problem. Encourage
him/her to use drawings, cubes, or fingers to represent objects as a way to better understand the
problem.

1. Which circle has 9 squares inside it?

2. There are 6 boys and 4 girls in Mrs. Brown'’s art class. Count the students.

NOTE: At this level, the problems above are not meant to be used to practice addition computation but
rather should be used to allow student to practice counting by ones.

Word Problems (2) / Counting and Number Recognition

13
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GOALS MATERIALS ENCLOSED
Student will be able to: Number Cards (1-30)
1. Count objects consistently and accurately. Number Line (1-30)
2. Recognize and understand numerals.

. . . Blank Ten Frame
3. Determine “one more” and “one less” without counting.
4. Solve word problems that involve counting. Ten Frame Cards for Counting

/ﬁ

MATERIALS TO GET
ACTIVITIES Connecting Cubes (2 bags of one

The time required to complete each activity will vary from student to color, 1 bag of different color)
student. Allow student to move at his/her own pace. If more time is

needed, lessons can be carried over to the next tutoring se +/- Cube

Show and Build Paper and pencil
Show Me the Number
Where on the Number Line?

Knowing One More and One

Word Problems

Counting and Number Recognition Lesson 3
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Show and Build

Materials: Connecting Cubes (1 bag) / Blank Ten Frame / Ten Frame Cards for Counting
/ Paper and pencil

Purpose: Student practices counting and experiments with humber relationships.

PART I: Show and Build
Tell student,

“"You played a matching game recently with Ten Frame Cards and cubes. Today
we are going to use the same cards to play 'Show and Build’.

I am going to show you a Ten Frame Card and ask you to build what you see on
your Blank Ten Frame. Then I'm going to show you a second Ten Frame Card and
ask you to change your cubes to match the second Ten Frame Card.

Let's give it a try.”

Example for changing 5 to 7:

Show student a Ten Frame Card with 5 dots and ask him/her to use cubes to fill his Blank Ten
Frame to match it. Then show studenta Ten Frame Card with 7 dots and ask him/her to change
the cubes on his/her Ten Frameto match'the'second card. Leave the 5 and 7 Ten Frame Cards on
the table for student to examine if needed.

Ask student,
“"How many cubes did you put on the Ten Frame to start out?”
“"How many cubes do you have on your Ten Frame now?”
“What did you do to change to the second number?”

NOTE: The goal is to-allow student to practice counting and to experiment with number relationships.
Allow student to perform the tasks however he/she chooses. Many students will struggle to explain how they
changed the cubes. If student struggles, ask questions to prompt thinking. Some possible student answers
are provided below:

“I'started over and put 7 cubes on the Ten Frame.”

“I'counted the cubes that were on the frame and I continued to add cubes until I had 7.”

"I knew I had 5 cubes, so I added two more to make the 7.”

Show and Build / Counting and Number Recognition

15



Repeat this activity using different Ten Frame Cards for as long as it seems challenging to student,

sometimes changing to larger numbers and sometime changing to smaller numbers.

PART II: Flash and Build

If student is successful with the above activity, change it by showing the second Ten Frame Card

quickly. Allow enough time for student to count the dots on the card, but do not'leave the cards on

the table while student is working with the cubes.
If student struggles, bring the cards back out for closer examination.

Repeat the activity using different Ten Frame Cards.

PART III : Write and Build to 10

If student is successful with the above activities, ask him/her/to build numbers on the Blank Ten
Frame as follows:

e Write down a number between 1 and 10 and ask‘student to build it.
e Write down a second number between 1 and 10 and ask student to change the cubes on
the frame to make the second number.
Ask student,
“"What did you do to change the first number to the second?”
NOTE: The goal is to allow student to practice counting and to experiment with number relationships.
Allow student to perform the task however he/she chooses. If student struggles, ask questions to prompt

thinking.

Repeat activity several times, sometimes changing to larger numbers and sometimes changing to
smaller numbers.

Show and Build / Counting and Number Recognition

16
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Show Me the Number
Materials: Connecting Cubes (2 bags of the same color) / Number Cards (1-30) /
Number Line (1-30)

Purpose: Student practices counting out a particular quantity.

NOTE: Counting out a particular quantity is a different skill from counting a group of objects to determine
how many. It requires students to remember the requested number while counting and therefore attribute
meaning to that number. Often, students will count past the requested number, begin to self-correct, and
only later be able to easily count out the particular quantity.

Tell student,

“"Today we’re going to use Connecting Cubes to represent different objects and
you are going to show me the nhumber of objects I ask for.”

Ask student to decide what he/she wants the Connecting Cubes to represent. Offer suggestions if
needed (candy, animals, stickers, children, etc.).

“Let's pretend these cubes represent S

Ask student to show you various quantities, beginning with numbers between 5 -15, progressing
to numbers between 15 - 25 and then to numbers between 25 - 35, as student is able.

Example:

“Please show me 9 fish.”

Student does not need to line up or connect the cubes. Rather, he/she should understand that a
loose pile of 9 has the same value as a straight line of 9.

Watch student work until he/she stops counting and announces he/she is finished. Observe
whether student correctly finishes at 9, counts past 9, counts past and self-corrects, or loses track
of the number altogether. If student struggles:

e Ask student+to count aloud so that you can help catch any mistakes.

e Ask student to set the cubes they have counted onto a piece of paper to encourage
accuracy and organization.

e Suggest using Number Line (1-30) as a visual aid. Student can put one cube on each
number of the line.

e For a student who struggles with organization, suggest he/she put the cubes onto a sheet
of paper as he/she counts them. This will help the student keep track of which cubes have
been included in the total count and which have not.

Give student help and additional practice, moving to higher numbers, as he/she is ready.

Variation:
Draw Number Cards between 10 and 30 to determine the amount student should count out.

Show Me the Number /
Counting and Number Recognition

17
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Where on the Number Line?

Materials: Number Cards (1-20) / Paper and pencil

Purpose: Student practices putting numbers 1-20 in order to explore number
relationships.

Shuffle and place Number Cards face down in a pile.

Student and tutor take turns picking a card from the pile and placing it on the table to make a
single number line of 1 - 20.

Each card should be placed to the right or left of the cards already on the table according to where
it would go on the number line, leaving the correct numbers of spaces between them.

When a number is picked that can go directly beside a humber that is already on the table, the
person who places that card gets a point. If it goes directly between two cards, the person gets
two points.

Keep track of points using pencil and paper. The person with the most points after all the cards
are placed is the winner.

Where on the Number Line? / Counting and Number Recognition

18
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Knowing One More and One Less

Materials: Connecting Cubes (2 bags of the same color) / Number Cards (1-30) /
Number Line (1-30) / +/- Cube

Purpose: Student practices knowing how many items result when adding one more or

taking one away.

NOTE: For the activity below, begin with low Number Cards but move to higher Number Cards as soon as
student is able.

Tell student:
“Pick a Number Card and build a train that has the same number of cubes.”

Put the Number Card visibly next to the train, as a label.

12

Ask student to roll the +/- Cube to determine whether one cube will be added to or taken away
from the existing train.

Ask student to say how long the resulting train will be.

Example:
If student rolls a +, say,

“You rolled a +. If I add one cube to the train, how long will the new train be?”

If student knows the new total without recounting, repeat the activity using a variety of Number
Cards.

If student does not know the new total and/or guesses the wrong number, have student count the
cubes in the train to figure out the answer and then explore the Number Line as a way to help

Knowing One More and One Less /
Counting and Number Recognition

19



predict the answer as shown below.

Show student the Number Line and say,

“The Number Line can help you see what happens when we add or take away a
cube. Point to the number that matches how long the train was at first, and.then

how long the train was after I added one more.”

1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29 30

t 7

Talk about the fact that the numbers are right beside each other.

Repeat activity for different length trains, allowing student to use the Number Line as a resource

when necessary.

Knowing One More and One Less /
Counting and Number Recognition

20
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Word Problems

Materials: Connecting Cubes (2 bags, different colors) / Paper and pencil

Purpose: Student practices understanding and solving word problems that require
counting.

Together with student, read the problems below. Ask student to solve the problem. Encourage
him/her to use drawings, cubes, or fingers to represent objects as a way to better understand the
problem.

1. If you had 11 cherries and ate one, how many do you think would be left?

2. Sandy and Paul each earned stars on their classroom chart. How many stars are there in
all?

Sandy * * * *
WD D e . ¢

* | k| %k

NOTE: At this level, the problems above are not meant to be used to practice addition computation but
rather should be used to allow student to practice counting by ones.

Word Problems (3) / Counting and Number Recognition

21
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GOALS MATERIALS ENCLOSED
Student will be able to: Number Cards (1-30)
1. Count objects consistently and accurately. MFIEER LG (20
2. Recognize and understand numerals.

3. Determine one more and one less without counting.

4. Recognize that smaller numbers are contained within larger

numbers.
5. Solve word problems that involve counting.

N MATERIALS TO GET
x Connecting Cubes (3 bags of one

color, 1 bag of a different color)

ACTIVITIES

The time required to complete each activity will vary from student to
student. Allow student to move at his/her own pace. If more time is
needed, lessons can be carried over to the next tutoring session.

Paper and pencil

Measuring Objects

Counting Forward and Backward Ga&
Mystery Train for Counting

Word Problems \
N\

Counting and Number Recognition Lesson 4
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Measuring Objects

Materials: Connecting Cubes (2 bags of the same color) / Paper and pencil

Purpose: Student practices counting numbers greater than 20 and estimating quantities.

Tell student,

“Today we are going to practice counting by measuring things with Connecting
Cubes.”

Make a recording sheet that looks like the following:

Object Length

Example 1:

Demonstrate how to measure the height'of a chair by making a train of Connecting Cubes to
match the height and counting the cubes in-the train. Ask the student to tell you the height of the
chair.

“"The height is 22 Connecting Cubes long.”

Record on sheet:

Object Lengtiv
Chair Height 22 Cubes

Example 2:
Ask student,
“"How many cubes do you think match the length of your arm?”
Notice’'whether student’s estimate seems reasonable. Help student measure his/her arm by
making a train of Connecting Cubes to match the length. Notice whether student adjusts his/her

estimate while' measuring.

If student’s estimate was unreasonable and he/she does not adjust while measuring, prompt
him/her while he is halfway through by asking,

Measuring Objects / Counting and Number Recognition
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“Do you want to change your estimate?”

Add measurement to recording sheet:

Object Lengtiv
Chair Height 22 cubes
My Armv ?? culbes

Example 3:
Ask student,
“"How many cubes do you think match the width of your desk/table?”
Notice whether student’s estimate seems reasonable. Help student measure the desk/table by
making a train of Connecting Cubes to match the length. Notice whether student adjusts his/her

estimate while measuring.

If student’s estimate was unreasonable and he/she does not adjust while measuring, prompt
him/her when he is halfway through by asking,

“Do you want to change your estimate?”

Add to recording sheet:

Object Lengtiv

Chair Height 22 cubey
My Arwv ?? cubes
My Desk: 2?7 cubes

Other Examples:
Using other measurements that would be over 20 cubes, repeat with other objects student

chooses. Examples may include side or height of the table, distance from knee to floor, etc.
Make sure student is estimating first and then counting correctly.

Measuring Objects / Counting and Number Recognition

24
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Counting Forward and

Backward Game

Materials: Number Cards (1-30) / Number Line (1-30) / Connecting Cubes (2 bags of
the same color)

Purpose: Student practices counting forward and backward by one from a given
number.

PART I: Knowing "One More”

Ask student to pick a Number Card between 11 and 30/(yellow or'green) and ask if he/she can tell
the number that is one more than the number on the'card without starting at one and counting up
from there.

If student is correct, he/she keeps the card.

If student struggles, he/she uses the Connecting Cubes to test and determine the correct answer.
Student gives card back to tutor.

PART II: Knowing "One Less”

Same rules as Knowing “"One More,” but student tells the number that is one /ess than the card
picked.

NOTE: Use Number Line as avisual aid only if needed.

Counting Forward and Backward Game /
Counting and Number Recognition

25
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Materials: Connecting Cubes (3 bags of one color, 1 bag of a different color)
/ Number Line (1-30) / Paper

Purpose: Student explores relationships between numbers by counting on rather than
counting all to find the length of a second train.

Say to student,

“Today we are going to play a game called Mystery Trains. You have to figure out
the length of mystery trains that I will make.”

Example 1:
Tell student:

“Please join 5 Connecting Cubes of one color together to make a train while I
make the mystery trains.”

While student is building his/her train, tutor builds trains of 6, 8 and 10 cubes with a second color
and hide the trains under a sheet of paper.

Tell student,
“I'm going to show you one of the mystery trains. Can you figure out how many
cubes are in the mystery train without counting every cube in the train? You can
use the train you made to help you measure.”

Move the train of 6 cubes out from under the paper. Place it beside the train of 5 and ask,
“"How many cubes are in the mystery train?”

Some students will count forward by one from the train of 5 to determine that there are 6. (This

process is called counting on.) Others will count every cube in the train of 6 to figure out its

length.

If student counts every cube in the train of 6 to determine its length, allow him/her to do so and

acknowledge-his/her correct answer. Then, help student see relationships between numbers by

asking,

"I want to see if you can figure out the length of the mystery train without having
to'count every cube. Let’'s start with the train you made to help us measure.

How many cubes are in the train you made?” (Student answers 5)

Mystery Trains for Counting /
Counting and Number Recognition
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“Since you know there are 5 cubes in the train you made, how many cubes do you
think are in the mystery train?”

If student does not use the length of the first train (5) to determine the length of the second (6),
encourage further reflection by laying the train of 5 on the number line and putting the‘train of 6
beside it. Ask student to think again about where he/she could start counting to find the total. If
student cannot figure it out, model the process of “counting on” from 5 to get 6.

Continue activity by showing student the other two mystery trains and asking the same questions.

Example 2:

Restart the activity, asking student to make a train of 7 cubes while tutor makes mystery trains of
8, 10 and 12.

Example 3:

Restart again, asking student to make a train of 11 cubes while tutor makes mystery trains of 10,
9, and 13. In this example, student counts back from 141 to determine the length of the train of
10 and train of 9. Counting back may be difficult for student. Use the Number Line as a guide, if
needed.

Mystery Trains for Counting /

Counting and Number Recognition
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MATH TUTORING

Word Problems

Materials: Connecting Cubes (2 bags, different colors) / Paper and pencil

Purpose: Student practices understanding and solving word problems that require
counting.

Together with student, read the problems below. Ask student to‘solve the problem. Encourage

him/her to use drawings, cubes, or fingers to represent objects as a way to better understand the
problem.

1. Write an equation that will help you find the total number of toys on the playground.

-
| | |

oo

-
e
<
.[2
!

.

oo
& r’f.

2. Carla had 7 red buttons. Her brother James had 6 blue buttons. How many buttons did
they have?

NOTE: At this level,-the problems above are not meant to be used to practice addition computation but
rather should be used to allow student to practice counting by ones.

Word Problems (4) / Counting and Number Recognition
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3 HEART COUNTING
MATH TUTORING LESSO 5

AN

Connecting Students & Volunteers
for Results that Count

GOALS MATERIALS ENCLOSED
Student will be able to: Number Cards (1-30)
1. Count objects consistently and accurately. Mumlber LR (1-1)
2. Recognize and understand numerals. Number Line (1-30)
3. Determine one more and one less without counting
4. Recognize that smaller numbers are contained within larger
numbers.
5. Solve word problems that involve counting. MATERIALS TO GET
Q Connecting Cubes (2 bags of one
color, 2 bags of a different color)
ACTIVITIES
The time required to complete each activity will vary from student 1 Red bowl
student. Allow student to move at his/her own pace. If more ti p d i
needed, lessons can be carried over to the next tutoring session. aper and penci
Number Cards for Counting
Cereal Game for Counting
Story Problems - One More / One L&
Word Problems
After this lesson is completed, Kk i ith the Program
Coordinator to determine if stud r y to move on to
the next Concept Notebook.

Counting and Number Recognition Lesson 5
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Number Cards for Counting

Materials: Connecting Cubes (1 bag) / Number Cards (1-10) / Number Line (1-10)

Purpose: Student experiments with number relationships, seeing that smaller numbers
are contained within larger numbers and learning to count on rather than count all to add.

Using only Number Cards 1-10, place cards face down on the table.
Ask student to choose a card and make a tower of that height:
Ask student to choose a second card and change the tower to match the number on the second
card.
“Change the tower to match the new number.”
Allow student to use whatever method he/she needs. Notice the following:
¢ When adding, does student add on to the original tower without recounting its cubes or
does he/she need to start counting again from the beginning? Does student build a whole

new stack?

¢ When subtracting, does student count back from the original tower, count up from the
bottom and take off the extras, or guess and check?

Ultimately the goal is for student.to add<on or count back without recounting, but student needs to
progress at his/her own speed.
After student changes the tower, ask him/her,
“What did you do to change the tower?”
Repeat exercise with additional Number Cards.

To make this more fun, see if the student can get to 10 points, using Connecting Cubes as points
each time the new tower is built correctly.

To make this easier, suggest placing the first tower on the Number Line and using it as a guide for
adding and taking away cubes.

Number Cards for Counting / Counting and Number Recognition
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MATH TUTORING
Cereal Game for Counting

Materials: Connecting Cubes (2 bags of one color, 2 bags of a different color) / 1 Red
bowl / Number Cards (1-30) / Number Line (1-30)

Purpose: Student practices counting to tell how many.

PartI: Add One More
Tell student,

“"Pretend these cubes are pieces of cereal and the bowl is your cereal bowl.
Pick a Number Card and put that many pieces of cereal in the cereal bowl.”

Put the Number Card visibly next to the bowl, as a label.
Add one cube to the bowl while saying,
“If I add one more piece of cereal, how much cereal will we have?”

If student knows the new total without recounting, repeat activity with additional Number
Cards.

If student does not know the new total and/or guesses the wrong number, have student count
the cubes in the bowl to figure out the answer and explore the Number Line as a way to help
predict the answer as shown below.
Show student the Number Line and say,
“The Number Line can help you see what happened when we add or take away
a piece of cereal. Point to the number that matches how many pieces we had
at first and then how many we had after I added one more.”

Talk about the fact that one number follows the other.

Repeat activity using a variety of Number Cards, encouraging student to use the Number Line
as a resource if needed.

Part II: Take one away

Tell student:

“"We are going to play the same game, but this time I will take one cube away.

Cereal Game for Counting /
Counting and Number Recognition
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Pick a number card to get us started.”

After student picks a card and fills his/her bowl with cubes to match the number, take away
one cube while saying:

“If I take away one piece of cereal, how much cereal will we have?”

If student knows the new total without recounting, repeat activity using a variety of Number
Cards.

If student does not know the new total and/or guesses the wrong number, refer to the
Number Line and help student as described above.

Repeat activity using a variety of Number Cards.

Cereal Game for Counting /
Counting and Number Recognition
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MATH TUTORING
Story Problems -
One More / One Less

Materials: Connecting Cubes (2 bags of the same color) / Number Line (1-30) / Paper
and pencil

Purpose: Student practices thinking about one more / one less without counting when
numbers are presented out of sequence.

NOTE: Students at this stage may not trust numbers enough to believe it is-possible to know how many
there will be before they count. Introducing numbers out of sequence and asking student to practice figuring
out one more / one less gives them additional confidence.

PartI: Knowing One More

Tell student,

Suzy picked out 9 lollipops at the candy store. Her mother told her to go back to
the store and get 1 more lollipop. How many lollipops did Suzy have after she
went back to the store?”

Encourage student to answer the question without using any additional tools but allow time for the
student to think. If student cannot answer, ask student to use a loose pile of Connecting Cubes to
help him/her find the answer.

“Let’'s say this cube represents one lollipop. Can you show me how many lollipops
Suzy picked out at the candy store?”

Watch student count out the 9 cubes, then ask:
“"How many will she have when she goes back to the store for one more lollipop?”

Student should add one additional cube to the pile of 9. Observe whether he/she recounts the
entire pile before stating the new total (10). If student recounts the pile, help him/her see the
relationship between the numbers by suggesting:

“Let's look at another way we can see how many lollipops she will have. Look at
the/Number Line. What nhumber represents how many lollipops Suzy had at first?
What number represents how many she had after getting one more? Do you
notice that the number 10 is right next to the number 9?”

Story Problems — One More/One Less /
Counting and Number Recognition
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Move to a problem with higher numbers. For example,

“There were 14 cars in the parking lot. One more car drove in. How many cars
are in the parking lot?”

Repeat the activity with numbers from 12-30 several times. The eventual goal is for the student

to become comfortable answering this type of question (one more) without using the Number Line
or needing to recount the entire pile.

Part II: Knowing One Less
Tell student,
“Let’s try another story:
Suzy is 9 years old. How old was Suzy last year? She had 1 less year.”

Encourage student to answer the question without using any additional tools! If necessary,
introduce cubes or the Number Line to reinforce student’s answer.

Repeat the activity with numbers from 12-30 several times. The eventual goal is for student to
become comfortable answering this type of question (one less) without using the Number Line or
needing to recount the entire pile.

Part III: Story Problems

Write down a number between 12-30 and ask the student to tell a story in which one item is
added or taken away. When student tells the story correctly, compliment him/her and reinforce
the idea that he/she knows how many items will'result.

If student seems ready, practice with stories where two items are added or taken away.

Story Problems — One More/One Less /
Counting and Number Recognition
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Word Problems

Materials: Connecting Cubes (2 bags, different colors) / Paper and pencil

Purpose: Student practices understanding and solving word problems that require
counting.

Together with student, read the problems below. Ask student to solve the problem. Encourage
him/her to use drawings, cubes, or fingers to represent objects as a way to better understand the
problem.

1. Fifteen children were playing outside. One went home. - How many children were there?

2. How many circles would there be if you added one more?

NOTE: At this level, the problems above aré not meant to be used to practice addition computation but
rather should be used to allow student-to practice counting by ones.

Word Problems (5) / Counting and Number Recognition
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MATH TUTORING

Connecting Students & Volunteers
for Results that Count

MORE OR LESS
Concept Overview

END OF PROGRAM ASSESSME

Knowing how students will be assessed ca uide ruction.

Example 1: Student will be shown two
how many less cubes are in one pile co

ting Cubes and asked to tell how many more or
e other.

Example 2: Student will be shown
make it match the number shown o
takes away from the original pi
recount the pile from the begi

Number Cards and asked to change a pile of cubes to
. Student will be scored based on how he/she adds to or
count forward and count back, or does he/she need to

KEY POINTS

The information below may assist you in helping your student.

e In this concept notebook, students will be working both on the /anguage of more and less, and
on the mathematical concept of telling the difference between two quantities.

e More and less are relative terms, relying on which numbers are being compared. This can be
confusing to students. Comprehension of /ess can be harder than comprehension of more
because “thinking about what is not there is harder than thinking about what is there.” - Kathy
Richardson, Developing Number Concepts: Counting, Comparing, and Pattern, 1999.

e Students will work at different levels. Some students will first need to focus on determining
whether one quantity is more or less than another and later move on to determining how many
more or how many less one number is than another.

S

More or Less
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MATH TUTORING

Connecting Students & Volunteers
for Results that Count

MORE OR LESS
LESS

AN

GOALS

Student will be able to:

1. Determine which quantity is more or less.
2. Understand the language of more and /ess and use it correctly
in spoken and written sentences and with symbols (>, <).

ACTIVITIES

The time required to complete each activity will vary from student t
student. Allow student to move at his/her own pace. If more tim
needed, lessons can be carried over to the next tutoring session,

Break the Train

Building Trains
Word Problems

q

MATERIALS ENCLOSED

None

MATERIALS TO GET

Connecting Cubes (2 bags,
different colors)

1 Red Number Cube (4-9)
Synonyms Chart

Paper and pencil

More or Less

Lesson 1
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MATH TUTORING
Break the Train

N\

Materials: Connecting Cubes (1 bag) / Synonyms Chart / Paper and pencil
Purpose: Student practices language and symbols for more, less, and equal.
PART I: i

Build a train 10 cubes long.
Break off a piece of your train and show student.

ANN
%
S

e train that I broke off?"”

Ask student,
“How many cubes are in the piece o

“"How many cubes are left on th

“"We are going to be pr
comparing numbe
more, less, and e
t to write

Use the Synonyms C wn all expressions that student equates with the words more,

less, and equal. Se

mples below.

More” —\ Less Equal
Bigger V Smaller Same
Tadler Shorter Soume sige
Longer Fewer Same lengith
ms (; menos (Spanish) gual (Spanah)
g Ié sh) pequerio- (Spanish) malch
O Y2 poguito- (Spanish)

Break the Train / More or Less




PART 11I:

Tutor and student each build a train that is 10 cubes long. Each person then breaks off ce of
his/her train and compares it to the other person’s piece.

Ask student to describe the pieces using complete sentences and the words more, | al,
using Synonyms Chart as needed.

Examples:
"8 is more than 5.”

“7 is less than 9.”
"4 js equal to 4.”

NOTE: If student struggles to verbalize a complete sentence, try one of thé
frame on paper to serve as a visual aid (examples below), or (2) Ask studen
before saying the sentence aloud.

1) Write a sentence
e\the full sentence

Sy ___ than 5.
7 than 9
7 lo-4
PART III:

Say, “"There are math symbols that represent the wo more, less, and equal.”

Help student add the more/less/equal symbols to chart as shown below:

NOTE: A tip for helping students learn the carrec ection for the more and less symbols is to compare it
to a mouth that opens up to eat the bigger, ber.

More > | /~ Less & | Equal =
Bigger Same
Taller er Same size

Tutor and student each buj
his/her train and compares

is 10 cubes long. Then each person breaks off a piece of
her person’s piece.

Ask student to write word senténce and the number sentence describing whether the
quantities are mor or equal using pencil and paper. Have student read each number
sentence aloud after wri

Examples:
6 ’»@5 2. 6 > 2.

%3 9. 4<09.

C = 5.
T negd to model the first example or take turns with the student as extra support.
SAVE SYNONYMS CHART IN STUDENT PROGRESS FOLDER FOR USE IN FUTURE ACTIVITIES.

Break the Train / More or Less
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Building Trains

Materials: Connecting Cubes (1 bag) / 1 Red Number Cube (4-9)

Purpose: Student practices understanding and using the language of more and less.

Student rolls the Red Number Cube and builds a train repre
rolls the Red Number Cube again and makes a second train. P
other.

ting number. Then student
the two trains beside each

Ask the student:

“How are the two trains different?”

Accept any correct statements. If student does n se the words more or less, ask student,

“Can you tell me how they ar t, using the words more or less?”

Repeat, rolling the Number Cube to make t of different lengths until the student can

confidently identify which has mor which has Jess.

PART II:

Ask student to roll the Red mb . Then ask student to build a train with more cubes and
a train with /ess cubes tha er rolled.

Example for 5:
Ask,

“Build a train t has more than five cubes.”

“Build that has /ess than five cubes.”

Building Trains / More or Less



Ask student to use a sentence to say how each train relates to the number rolled.

Students says,

“Seven is more than five. "

“Four is less than five.”
Repeat by asking student to roll additional numbers. \

NOTE: If student struggles to verbalize a sentence, he/she may write the sentenc

®
&
R
NS

Building Trains / More or Less
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MATH TUTORING
Word Problems

VAN

Materials: Connecting Cubes (2 bags, different colors) / Paper and pencil

Purpose: Student practices understanding and solving word problems that require
comparing numbers.

Together with student, read the problems below. Ask student t I&%@}blem. Encourage
a

him/her to use drawings, cubes, or fingers to represent objec w etter understand the
problem.
1. How many stickers did each student receive on ehavior chart? Who has less?

e R RR KRR
v R HRKN R

2. Joseph ate 6 pretzels. Nicoleate 4 pre . Who ate more pretzels?

Word Problems (1) / More or Less



HEART

%

MATH TUTORING

Connecting Students & Volunteers
for Results that Count

MORE OR LESS
LESSON, 2

AN

GOALS

Student will be able to:

1. Describe how to change one number into another humber and
how to make two groups the same.

2. Count forward from a given number.

3. Count back one or two from a given number.
4. Determine which quantity is more or /ess.
ACTIVITIES

The time required to complete each activity will vary from student
student. Allow student to move at his/her own pace. If more ti
needed, lessons can be carried over to the next tutoring session.

Roll and Add Game

Give and Take

Word Problems

More or Less

MATERIALS ENCLOSED
Number Line (1-30)

4 Blank Ten Frames

MATERIALS TO GET

Connecting Cubes (2 bags,
different colors)

2 Yellow Dot Cubes (1-6)
2 Yellow Number Cubes (1-6)

Paper and pencil

IN PROGRESS FOLDER
Synonyms Chart (if needed)

Lesson 2
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Roll and Add Game

/\

Materials: 2 Yellow Dot Cubes (1-6) / 2 Yellow Number Cubes (1-6) / Number Line (1-
30) / Paper and pencil

Purpose: Student reviews relationships between numbers and practices counting on
rather than counting all to add. (The goal is for students to add on to the original number
without recounting from one.)

"7
NOTE: When adding, it is typically easier to start with the larger nimbe d add the smaller number to it.

This will be particularly helpful for students in Levels 2 and 3 below:

Create a game board with pencil and paper as shown’ldelow:

2 3 4 5 6 7 8 9 10 1 12
\
N D
N
—_| >
\V
The following levels increase in pend the most time playing the game in the level that

is challenging, but not fru i student.

Level 1: Using Yellow Dot \/es

Ask student to roll Z%MW Dot Cubes and to add the number of dots together. Ask student to
write his/her initi in thmn that matches the sum.

Tutor and stu ake turns doing this.

The first p his/her initials two times in one column is the winner.

Obser student uses to add. If he/she must count all the dots on both cubes, challenge
ith one number and count on, as follows:

e number of dots on the first cube. (If necessary to avoid forgetting the number,

t from that number and count forward using the dots on the second cube to determine

the total.

Roll and Add Game / More or Less



Level 2: Using one Number Cube and one Dot Cube

Repeat the game, using 1 Yellow Number Cube and 1 Yellow Dot Cube.

Encourage student to start with the number on the Yellow Number Cube and to Jcount on¥ from
that number using the dots on the Yellow Dot Cube.

Level 3: Using two Number Cubes

Repeat the game, using 2 Yellow Number Cubes.

Without dots on the second cube to help student count on, he/she mé ed\ help keeping track of
the units being added.

The Number Line, fingers, or Connecting Cubes are tools tha elp.~To keep track using the
Number Line, student would need to pick one of the Numb be the starting quantity and
to locate it on the Number Line. Then he/she would move forward the~xaumber of steps matching
the number rolled on the other Number Cube. Help stu
represents adding one unit, and the number you land

For further discussion, ask,

“Does it matter which number is yo
answer would be the same regardless of

“"Which way makes you do mo 2" Starting from the larger number requires less

counting.

Roll and Add Game / More or Less

10
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Give and Take

AN

Materials: Connecting Cubes (2 bags, different colors) / Blank Ten Frame (4) / Paper
and pencil

Purpose: Student reviews the relationships between numbers by changing one humber
to another and describing what was added or taken away.

N T
PART I: Match Me &
Student and tutor each build a number of his/her choice between’1 m placing Connecting

Cubes on their own blank Ten Frame. Players should hide theip ilding (using an arm
or folder).

Count to three, then tutor and student reveal the numbers the ve built.
Ask student,

“"What number did you build? What number build?”

“"What would you need to do to cha our Ten Frame so that it matches mine?”

Responses might include, “add some mor
how many he/she will have to add or ta

e away”. Ask student to make a guess of
match your number.

Ask student to check his/her guess by addin
needed.

removing the Connecting Cubes he/she said are

Cubes m
Example for 3 a /

Student an

Stud

D Tutor:

Tutorasks student,
Give and Take / More or Less

11



“"What number did you build?” "3” What number did I build?” "5”

“"What would you need to do to change your Ten Frame so that it matches mi ¢
"Add 2 more.”

“Try it and see!”

Repeat several times with numbers between 1 and 10 or 1 and 20 according EK ‘s ability to

be successful.

PART II: Give and Take %

Tell student:
“Now you will direct me to add or take away a specific Q of cubes to change
the Ten Frame to a new number.”

NOTE: This will move student beyond random guessing and checki towa nowing number
relationships.
Change 3 to 5: %

Say,
“Put 3 cubes on the Ten Frame.” b

Collect the extra cubes not being used on the T rame.
Ask student,
“What would you tell me to hange¢ the Ten Frame to show 5?”

The student might say, “Add 2 cub

Add the cubes as student direc student check to see if the correct number is showing.

Change 5 to 2:
Ask student,

“"What would’'you tell meto do to change the Ten Frame to show 2?"”

The student mig ay, need to take away 3 cubes.”

Take away th student directs. Let the student check to see if the correct number is

showing.

Give and Take / More or Less
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MATH TUTORING

Word Problems

/\

Materials: Connecting Cubes (2 bags, different colors) / Paper and pencil

Purpose: Student practices understanding and solving word problems that require
comparing numbers.

Together with student, read the problems below. Ask student to Iwblem. Encourage
a

him/her to use drawings, cubes, or fingers to represent objec w etter understand the
problem.
1. Compare the amount of black gumballs in the o to the amount of white gumballs in
each closed jar. Determine if each jar of whit mba more or less gumballs than the

jar of black gumballs?

P
a®
()

|
% ¢

Word Problems (2) / More or Less
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MORE OR LESS
LESS

AN

GOALS

Student will be able to:

1. Describe how many more and how many less one quantity is
than another.

2. Count forward from a given number.

3. Count back one or two from a given number.

4. Determine which quantity is more or /ess. Q
ACTIVITIES N\

The time required to complete each activity will vary from stude,
student. Allow student to move at his/her own pace. If more time is
needed, lessons can be carried over to the next tutoring session.

Intro to How Many More/How Many Less
Number Line with Stacks

Word Problems

MATERIALS ENCLOSED
Number Line (1-10)

Number Line (1-30)

MATERIALS TO GET

Connecting Cubes (3 bags,
different colors)

Paper and pencil

IN PROGRESS FOLDER
Synonyms Chart

More or Less

Lesson 3

14
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MATH TUTORING

Intro to How Many More/How Many Less C@
N

Materials: Connecting Cubes (2 bags, 2 colors) / Number Line (1-10) / Synonyms Chart
(Saved in Student’s Progress Folder) / Paper and pencil

Purpose: Student practices comparing numbers and describing how many more or how

many less one number is compared to another.
Q X

is more’ and ‘which is less.’
ny more’ and ‘how many

Tell student,

“So far we have been answering the questions*
Now we are going to be answering the questionshow
less.’ Let’s look at the image below.”

ow’many candies would we need to add to the right plate to make it the same
e left?

Intro to How Many More/Less / More or Less

15



If the student still struggles, use cubes to represent the pieces of candy and ask the student the
above questions again.

Once the student has determined that the left plate has two more, say,
“Let’s practice the four questions again - (allowing the student to answ @
1) Which has more? The left!
2) How many more? Two. \
3) Which has less? The right!
4) How many less?” Two.

Use the bottom half of the Synonyms Chart (How Many More/Ho
expressions that student equates with the phrases "How Many

N\

How Many More How Many Less
How many extras e te chup
How many does the smaller pile need to-be W make the larger pile the
the same as the larger pile the smaller pile

PLEASE RETURN 20 SAME ON TING CUBES TO EACH BAG.
SAVE SYNONYMS CHART (HOW MANY M SS) TUDENT PROGRESS FOLDER FOR USE IN FUTURE
TVITIES.

Intro to How Many More/Less / More or Less
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MATH TUTORING

Number Line With Stacks-
How Many More/Less

o~

Materials: Connecting Cubes (3 bags, different colors) / Number Line (1-10) /
Completed Synonyms Chart (Saved in Student’s Progress Folder) / Paper and pencil

Purpose: Student practices comparing numbers and describing how many more or how

many less one number is compared to another.

PART I:

Place the Number Line (1-10) on the table.
To save time, please assist student in making towe& ace behind the corresponding

number on the Number Line as shown below.

' any more?” and “how many less?” Now we will continue learning how to
ose questions by comparing stacks. Let’s look at the row of stacks we made
together.”

Number Line With Stacks - How Many More/Less / More or Less
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Ask student to look at the stacks and to describe what he/she sees. Compliment student on
his/her answer. If student struggles ask,

“What is different about each stack?”

Emphasize the number relationships by saying,

“Going up, each tower has one more than the tower before
tower has one less.”

Choose two stacks, take them from the Number Line and place the 4 .- ide on the table.
Ask student, w

“"Which stack has more? Can you tell me how many m cubes are in the taller
stack?”

If student struggles, refer to the questions on the Syn Char
“"How many extras are in the taller stack?”

“"How many would you need to break.off to make the stacks the same size?”

“"How many does the shorter sta catch up to the taller stack?”

Put the stacks back where they belong g th mber Line and choose two different stacks to

take away and compare.

Repeat activity several times, askin any more and referencing Synonyms Chart if student
continues to struggle.

PART II:
“Now we are going out how many less one stack is than the other.”

Choose two stacks, e them from the Number Line and place them side-by-side on the table.

“"Which stack ha ss? Can you tell me how many less cubes are the in the shorter

stack?"”

If student struggless refer to the questions on the Synonyms Chart.

are missing in the shorter stack?”
puld you do to make the tall stack the same as the short stack?”

Put ) back where they belong along the Number Line and choose two different stacks to
k anhd compare.

Number Line With Stacks — How Many More/Less / More or Less
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Repeat activity several times, asking how many less and referencing Synonyms Chart if student
continues to struggle.

PART III:
As student continues comparing stacks, ask him/her,

“What do you notice about the number of extra cubes and the n s

between the numbers?” (They are the same.)

If student is able to compare stacks and determine how many more/le haotw,_him/her how to
describe the difference between two stacks with complete sentence possibilities for

Allow student to discover this relationship as he/she continues comparing

more and for less, using the language modeled below.

Examples for how many more: &
"8 is 3 more than 5 OR 8 is more than 5 by 3.”

"6 is 2 more than 4 OR 6 is more than 4 by

Examples for how many less:
"7 is 3 less than 10 OR 7 is less than 10 by 3.

"5 js 2 less than 7 OR 5 is less tha by 2.”

Ask student to compare stacks using complete s es on his/her own. If student struggles,

help student visualize sentence structure ng th& sentence on paper, leaving blanks for the
student complete.
Sy . _____ than 5.

OR, 4&_________than6 by

PLEASE RETUR 15 COLOR CONNECTING CUBES TO EACH BAG.

Number Line With Stacks - How Many More/Less / More or Less
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8\’8 HEART

MATH TUTORING

Word Problems

AN

Materials: Connecting Cubes (2 bags, different colors) / Paper and pencil

Purpose: Student practices understanding and solving word problems that require

comparing numbers.
e . Encourage
8 etter understand the

Together with student, read the problems below. Ask student to sol
him/her to use drawings, cubes, or fingers to represent objects a
problem.

1. Will jogged 9 laps around the track. Sanchez jogged 7 around the track. Who jogged
less laps? How many less laps?

2. Jamaya wanted to see what food is the most’pop at lunch. She polled the students and
put her results in the table below. How many more students picked chicken fingers than

pizza?
Food {# of Students Who Ate the Food
Pizza /AR X XXX
Tacos XX
Chicken Fingers (T [ XXX XX XXX

\

Word Problems (3) / More or Less
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% HEART

MATH TUTORING

Connecting Students & Volunteers
for Results that Count

MORE OR LESS
LESS

NS

GOALS

Student will be able to:

1. Determine which quantity is more or less.

2. Describe how many more and how many less one quantity is
than another.

3. Understand the language of more and less and use it correctly
in spoken and written sentences.

4. Describe how to change one number to another number and
how to make two groups the same.

5. Count forward from a given number.

6. Count back one or two from a given number. %

ACTIVITIES

The time required to complete each activity will vary from student to
student. Allow student to move at his/her own pace. If m
needed, lessons can be carried over to the next tutoring sessii

Mystery Trains
Number Cards
Stories about More or Less

Word Problems

More or Less

MATERIALS ENCLOSED

Number Cards (1-20)

MATERIALS TO GET

Connecting Cubes (4 bags, 3 the
same color, 1 a different color)

Paper and pencil

Lesson 4
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8\'8 HEART

MATH TUTORING Mystery Trains

O\

Materials: Connecting Cubes (3 bags of one color, 1 bag of a different color) / Paper

Purpose: Student explores relationships between numbers by counting on rather than
counting all to find the length of a second train.

Say to student, &\})
Trai

“"Today we are going to play a game called Myst
the length of mystery trains that I will make.”

Example 1:
Tell student,

“Please make a train of one color tha
trains.”

You have to figure out

7 cubes long while I make the mystery

While student is building his/her train, r sh
second color and hide them under a shee apery

make trains of 11, 5 and 16 cubes with a

Tell student,

“I'm going to show y
cubes are in the myste
use the train you

f the mystery trains. Can you figure out how many
without counting every cube in the train? You can
you measure.”

Move the train of 11 cubes out under the paper. Place it beside the train of 7 and ask,

“"How man s are in the mystery train?”

Others will y cube in the train of 11 to figure out its length. If student counts every cube
in the to determine its length, allow him/her to do so and acknowledge his/her correct
ans p student see relationships between numbers by saying,

to see if you can figure out the length of the mystery train without having
ount every cube. Let's start with the train you made to help us measure.

Mystery Trains / More or Less
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“"How many cubes are in the train you made?” (Student answers 7.)

“Since you know there are 7 cubes in the train you made, how many cubes d u
think are in the mystery train?”

If student does not use the length of the first train (7) to determine the length
encourage further reflection by laying the train of 7 on the Number Line and put
beside it. Ask student to think again about where he/she could start counting '
student cannot figure it out, model the process of “counting on” from 7 to )

S d(11),
of 11
n e total. If

Continue activity by showing student the other two mystery trains and a e questions.

Example 2:

Repeat the activity, asking student to make a train of 9 cubes e@es mystery trains of
13,6 and 17.

Mystery Trains / More or Less
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8\’8 HEART

MATH TUTORING
Number Cards

/\

Materials: Connecting Cubes (2 bags of the same color) / Number Cards (1-20)

Purpose: Student practices changing one quantity to another and describing how to
make two groups the same.

PART I: Changing a Tower &’\&/

Using only Number Cards 1-10, place cards face down on th le. student to choose a card
and make a tower of that height. Ask student to choose a second card and change the tower to

s
match the number on the second card.

Allow student to use whatever method he/she needs’t hange the cubes to the right number.
After student changes the tower, ask him/her,

“"What did you do to change the towe

Notice the following:
¢ When adding, does student ad to the original number without recounting from

one, or does he/she tart counting again from the beginning? Ultimately,
the goal is for student to the original number without recounting from one,
though it may ta i become comfortable with this.

e Isstudent a
Encourage him

k of the number of cubes he/she adds or subtracts?
periment with ways to keep track.

Repeat exercise with additional Number Cards.

PART II: N@mo
Use Numb \séb— 20 and repeat.

For added fu eep track of correct answers as “points” and challenge student to earn 10 points.

s

Number Cards / More or Less

24



8\'8 HEART

MATH TUTORING
Stories About More and Less

O\

Purpose: Student practices using the language of more and /ess through stories.

Tell student: U

“"Today we are going to make up stories about
First we will choose a situation for the story. Th
(the numbers) we want to represent with o
model the story.”

Materials: Connecting Cubes (2 bags, different colors)

o gr s that can be compared.
determine the amounts
inally, we will use cubes to

Help student choose one of the suggested situations’be or to make up his/her own.

Apples and bananas

Sharks and minnows

Tigers and lions

Boys and girls on the playground
Ducks and chickens

Pretzels and crackers

Using two colors of cubes, make.up a
difference. Using the words “"m r
the story.

ry that requires comparing the two groups to find the
ss”, ask the student questions about the two groups in

Example:

Stories About More and Less / More or Less
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8\’8 HEART

MATH TUTORING
Word Problems

AN

Materials: Connecting Cubes (2 bags, different colors) / Paper and pencil

Purpose: Student practices understanding and solving word problems that require

comparing numbers.
& . Encourage
8 etter understand the

Together with student, read the problems below. Ask student to so
him/her to use drawings, cubes, or fingers to represent objects a
problem.

1. Mrs. Brown’s math group has 15 students. Her readin oup hds 11 students. Which

group is larger? How many more students are in larger group than in the smaller
group?
2. Johnathan wanted to know which sport was the favo in his class, so he asked all of his

classmates and recorded it in the bar gr below. How many fewer students voted for
football than volleyball? IN

AN

Favorite Sports

14 3 13
12 10
10 9
8

6

4

2

0

Basketball Volleyball Track Football

< = Votes

Word Problems (4) / More or Less
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% HEART

MATH TUTORING

Connecting Students & Volunteers
for Results that Count

MORE OR LESS
LESS

AN

GOALS

Student will be able to:

1. Determine how many more and how many less one quantity is
than another.

2. Count forward from a given number.

3. Understand the language of more and /ess and use it correctly
in spoken and written sentences.

4. Describe how to change one number to another number and

how to make two groups the same. %

ACTIVITIES

The time required to complete each activity will vary from student to
student. Allow student to move at his/her own pace. If time is
needed, lessons can be carried over to the next tutoring sess

Mystery Trains Plus
Building Trains of More or Less
Dice War

Word Problems

More or Less

MATERIALS ENCLOSED
Number Cards (1-3)

Number Line (1-30)

Building Trains Board

MATERIALS TO GET

Connecting Cubes (3 bags of one
color, 1 bag of a different color)

2 Red Number Cubes (4-9)
2 Yellow Number Cubes (1-6)
+/- Cube

Paper and pencil

Lesson 5
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Y/
8@ MHATlHET/UATENI Mystery Trains Plus
{9

Materials: Connecting Cubes (3 bags of one color, 1 bag of another color) / Paper /
Completed Synonyms Chart (Saved in Student’s Progress Folder)

Purpose: Student explores relationships between numbers by counting on rather than
counting all to find the length of a second train.

“Today we are going to play the game Mystery Trains ag ou have to figure
out the length of mystery trains that I will make is time you will also tell the

difference between the two trains.”
Example 1:
Tell student, &‘

“"Please make a train of one color that is 4 cubes.long while I make the mystery
trains.”

Say to student,

While student is building his/her train, tut e trains of 7, 9, and 3 cubes with a second
color and hide the trains under a sheet ap

Tell student,

“I'm going to show you o he-mystery trains.”
Move the train of 7 cubes out fr

mystery train? Can you figure it out without counting
ou can use the train you made to help you measure.”

“"How many cubes
every cube in the tra

Some stude ill count forward by ones from the train of 4 to determine that there are 7.
Others will ceun ery cube in the train of 7 to figure out its length.

not use the length of the first train (4) to determine the length of the
otrdge further reflection by using the Number Line. Ask student to think
she could start counting to find the total. If student cannot figure it out,
ess of “counting on” from 4 to get 7.

at is the difference between the two trains?”

Mystery Trains Plus / More or Less
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If student doesn’t know how to figure out the difference, rephrase by asking, *"How many
extras are in the mystery train?” or "What could we do to make these trains the
same?” or "How many does the shorter train need to catch up to the tall ain?”

Continue the activity by showing student the other two mystery trains and asking th
questions.

Example 2:

Repeat the activity, asking student to make a train of 5 cubes while tuto
4,6, and 10.

Mystery Trains Plus / More or Less
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8\'8 HEART

MATH TUTORING
Building Trains of More and Less

AN

Materials: Connecting Cubes (2 bags of the same color) / Building Trains Board / 1
Yellow Number Cube (1-6) / Number Cards (1-3) / +/- Cube

Purpose: Student practices using concepts of more and less to change numbers.

N
Tell student,
“"Today we are going to build trains of different le st tice the language
and understanding of more and /ess. It is important e able to talk about

numbers using this language.”

Ask student to roll the Yellow Number Cube and bui ain of that length using Connecting
Cubes. Place the train on the Building Trains Board.

Ask student to roll the + / - Cube. Based on th / - Cube, ask student to make a train that is
more or less than the original train and to

Then ask student to say how many morg or les e new train is than the original train.

Roll the + / - cube several times to provide tice building larger trains (*+”) and smaller trains
(\\_\\).

Example:

Student rolls a 4 and builds i the Building Trains Board.

1 2 3 4 5 6 7 8 9 10
Then student

o@ - Cube and it lands on ™ - *. Student can build any train that is less than
4, and chooses te budild atrain of 3 (pictured below).

;é 1 2 3 4 5 6 7 8 9 10
Wh S w many less the new train is compared to the original train student may say,

"The train of 3 is 1 less than the train of 4.” or "3 is less than 4 by 1.”

Building Trains of More and Less / More or Less
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Student rolls the +/- Cube again, landing on “*+” and can build any train that is more than the
original train (4). Student chooses to build a train of 6 (pictured below).

1 2 3 4 5 6 7 8 9 10

When asked how many more the new train is compared to the original train, entmay say,

“"The train of 6 is 2 more than the train of 4.” Or "6 is more than 4

PART II: Student builds trains that are a specific number om e or less than

the original train

Ask student to roll the Yellow Number Cube, build a train of t gth; place it on the
Building Trains Board.

Pick one of the Number Cards 1, 2, and 3 and ask stud toro e +/- Cube.
nt

Based on the Number Card and the + / - Cube, ask e d a second train that is that
many more or less than the original train and to tel.th gth of the new train.

Example:
Student rolls a 4 and builds the train on the~hoar
Tutor picks the Number Card 3 and studeft roll + / - Cube landing on +.

Tutor would say,

“Build a train that is 3 more'thanyour train.”
ing> Trains Board can serve as a guide for building the

3 “extra” cubes.

Note: Help student see that the
second train. The new trai

1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 8 9 10

he task of creating a new train, ask him/her to tell you the length of the
unting on by counting forward by ones from the train of 4 to determine the
train (start at 4, and count *5, 6, 7).

Building Trains of More and Less / More or Less
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8\’8 HEART

MATH TUTORING

Dice War

/\

Materials: Connecting Cubes (1 bag) / 2 Red Number Cubes (4-9) / 2 Yellow Number
Cubes (1-6) / Number Cards (1-20) / Paper and pencil

Purpose: Student practices comparing two numbers and begins to answer how many
more and how many less.

~~—_"
Each player gets 1 Red Number Cube.

“Today we are going to play a game where erson who rolls the larger number
gets a point. You will also get a point after eac ]| u _can tell me the difference
between the numbers!”

Each player rolls his/her Red Number Cube. After each roll,"ask student,

“"Which number is larger? What is the
many more (or less) would I n

erence between the numbers? How
our number?”

If student is unable to figure out the dj ce inhjs/her head or on his/her fingers, suggest using
either the Number Line or Connecting Cube figure out the difference.

\V/

Example:

6 8

You would need more to match my number.

Award a “point” to the on who rolls the larger number each time and a “point” to the student
if they can corr ell thedifference between the two numbers. Play until one player wins 10
points.

At the end e e, ask the student,

ho won? How many points did you win by?”

Pla deereasing or increasing difficulty if needed. To decrease the difficulty, use Yellow
Num s (1 - 6). To increase the difficulty, play by drawing Number Cards between 10 and

Dice War / More or Less
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8\’8 HEART

MATH TUTORING

Word Problems

AN

Materials: Connecting Cubes (2 bags, different colors) / Paper and pencil

Purpose: Student practices understanding and solving word problems that require

comparing numbers.
e . Encourage
8 etter understand the
ny less seashells did Laura

1. Reggie collected 18 seashells. Laura found 9 seashells How
find?
2. Maria wants to host a dinner party for 12 pe incl erself. She has set the table

with 7 plates. How many more plates does she n ?

A2

Together with student, read the problems below. Ask student to so
him/her to use drawings, cubes, or fingers to represent objects a
problem.

Word Problems (5) / More or Less
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MATH TUTORING

&\fg HEART

Connecting Students & Volunteers
for Results that Count

MORE OR LESS
LESSON, 6

AN

GOALS

Student will be able to:

1. Determine how many more and how many less one quantity is
than another.

2. Use the language of more and less correctly in spoken and
written sentences.

3. Describe how to change one number to another number.

ACTIVITIES

The time required to complete each activity will vary from student to
student. Allow student to move at his/her own pace. If more time is
needed, lessons can be carried over to the next tutoring session.

Bird Watching

Comparing Colors in a Handful

Word Problems

More or Less

q

MATERIALS ENCLOSED
Number Cards (1-20)

MATERIALS TO GET

Connecting Cubes (2 bags,
different colors)

Paper and Pencil

Lesson 6




8\’8 HEART

MATH TUTORING

Bird Watching

AN

Materials: Connecting Cubes (1 bag) / Number Cards (1-20) / Paper and Pencil

Purpose: Student practices changing one number to another and telling how many were
added or taken away.

Say to student, v

tting.on and off of a telephone
wire. The cubes will represent birds. On our pape u can draw the telephone
wire. It needs to be long enough to hold u

To play the game I will tell you how ma s are on the wire at each time of the
day. You will add or take away cubes to show t number and tell me how many
birds got on or off the wire.

If you change the number correctly, y
birds got on or off the wire, yo
get 12 points."

t a point. If you can tell me how many
point. We'll play the game until you

Give student paper and cubes. Allow him/he draw telephone poles with a wire across them.

Bird Watching Level I

Tutor finds the number cards 4,
reads the story below and

nd 9 and has them ready to use as labels as he/she
d questions.

At 1l ou look out the window and see 5 birds on the telephone wire.
tor 5 card down as a label and waits for student to change the cubes.

%’m birds land on the wire or did some fly away? How many got on/off?

Bird Watching / More or Less
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At 11:00AM you look out the window and see 9 birds on the telephone wire.
Tutor puts the 9 card down as a label and waits for student to change the cubes.

Did more birds land on the wire or did some fly away? How many got o f?

Allow student to use whatever method he/she needs the change the cubes to the rig

Notice the following:
¢ When adding, does student add on to the original number withou ing, or
does he/she need to start counting again from the beginning? Uk the goal is
for student to add on to the original number without recour @ ’ it may take
adds or subtracts?

time to become comfortable with this.

e Is student able to keep track of the number of cubes hé
Encourage him/her to experiment with ways to keep tra

NOTE: If student struggles with Bird Watching Level I, provide additio ractice with numbers between 1

and 10. If student is successful with above activity move on to BifgdWatc Level II.
Bird Watching Level I1

Using the format above, tutor changes the number of bi on the wire from 12 to 16 to 13 to 17.

NOTE: If student struggles with Bird Watching Lev , provide additional practice with numbers between

11 and 20.

Bird Watching / More or Less
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8\’8 HEART

MATH TUTORING
Comparing Colors in a Handful

O\

Materials: Connecting Cubes (2 bags, different colors) / Completed Synonyms Chart
(Saved in Student’s Progress Folder) / Paper and pencil

Purpose: Student practices determining how many more or how many less one group
has than another.

PART I: Less / How Many Less U

Using the two bags of cubes, put ten cubes of each color in

Ask student to reach in and take out as many cubes as
sorting the cubes by color and leaving them in piles. F
pretend the cubes are other objects (candy, toys, h

and place them on the table,
student may choose to
ibbon

Ask student,

“Which color has less cubes? many less?”

If the student has trouble answering the

organize the cubes to figure out the dif] ce.

Some possibilities include:

e Make two trains by snapping-toge all'the cubes of the same color, as shown below. Place
the trains side by side to co m. He/she may want to break off the “extras” to make
the trains the same length be ting them.

N
LI TT
. nd see the leftovers.
U g
0o
N

I paired each gray with a white cube and I have 4 white left over.

Comparing Colors in a Handful / More or Less
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e Recognize one number within the other.

B g 0 O O 0

O
mE 0 g O
m® 0 O
I counted 6 grey. I counted 6 white and I have 4 white left over. \
Repeat for several different handfuls. %
is e@

PART II: More / How Many More

Repeat the activity, using a different handful of cubes, but th tudent which pile has

more cubes.

Ask student,

“Which color has more cubes? Ho@cubes are that color?”

Repeat for several different handfuls.

(See options above for ways to organize cubes t can help student find the difference.)

PART III: Using Sentences with H M %MorelLess?
When student feels comfortable figuring ou w many more or less, demonstrate to him/her how
e the n

to make complete sentences to co ber of cubes, as shown below:

es are more than 5 by 2.
are less than 9 by 5.

7 cubes are 5 more than 2
4 cubes are 5 less than 9 OR

ntences on his/her own. Write on paper and say aloud to
ucture. Provide encouragement and help as needed.

Ask student to try saying c
help student practice the sent

NOTE: If student stri es to verbalize a sentence, he/she may write the sentence, instead.

TURN 20 SAME COLOR CONNECTING CUBES TO EACH BAG.

Comparing Colors in a Handful / More or Less
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8\’8 HEART

MATH TUTORING

Word Problems

AN

Materials: Connecting Cubes (2 bags, different colors) / Paper and pencil

Purpose: Student practices understanding and solving word problems that require

comparing numbers.
. Encourage

etter understand the

him/her to use drawings, cubes, or fingers to represent objects as a
problem. &
1. Arden collected 13 stamps. George collected 4 s@ many less stamps does
red

Together with student, read the problems below. Ask student to so

George have?

2. Nathan scored 11 goals in the game. Zayonn

goals did Zayonna score?

re than Nathan. How many
Word Problems (6) / More or Less
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85’8 HEART MORE OR LESS
MATH TUTORING LESSO 7

AN

GOALS MATERIALS ENCLOSED

Student will be able to: Number Cards (1-20)

Number Line (1-30)

Connecting Students & Volunteers
for Results that Count

1. Determine how many more and how many less one quantity is
than another.
2. Understand the language of more and /ess and use it correctly

in spoken and written sentences and with symbols (>, <). MATERIALS TO GET

3. Describe how to change one number to another number and ]
how to make two groups the same. Connecting Cubes (2 bags,
different colors)
ACTIVITIES Deck of Cards

The time required to complete each activity will vary from student to 2 Red bowls
student. Allow student to move at his/her own pace. If more time’i
needed, lessons can be carried over to the next tutoring session +/- Cube

Cereal Game for How Many More or Less Paper and pencil

The School Bus Ride
War - How Many More or Less
Word Problems

After this lesson is completed, ch h the Program

Coordinator to determine if, dy to move on to
the next Concept Notebook.

More or Less Lesson 7



8\'8 HEART

MATH TUTORING
Cereal Game for How Many More or Less ((E%

Materials: Connecting Cubes (2 bags, different colors) / 2 Red bowls / +/- Cube /
Number Cards (1-20) / Completed Synonyms Chart (Saved in Student’s Progress Folder) /
Paper and Pencil

Purpose: Student practices describing the difference between two quantities in terms of

how many more and how many less.
,

Each player grabs a random number of Connecting Cubes (“cere @ s/her bag and puts
them into his/her bowl (“cereal bowl”). Each player counts his/hér “cergat*and selects the Number

Card of the corresponding quantity to place beside the bowls

Each player starts with 1 Red bowl and 1 bag of Connecting Cubes b

One player rolls the +/- Cube.

e If the cube lands on "+”, the player with more
many more pieces of cereal do I have?”
complete sentence. (For example, “9 is 5 more th

ust/dnswer the question, "How
e ge point after answering with a
4.” Or, "I have 5 more.”)

e If the cube lands on “-%, the player with
less pieces of cereal do I have?” He/sh
sentence. (For example, "I have 3 | ¢

cereal must answer the question, *"How many
ts a point after answering with a complete
3 less than 8")

If needed, write the sentence structur nd visual aid: “5 is___ lessthan 8 OR 5 is

less than 8 by ___.”
If student struggles to answer how

¢ Remind student that how
cereal. Refer to que

e Suggest making trains or
difference.

anizing the piles in a way that helps him/her determine the

Play the game untitaone p r has 5 points. After each few turns ask student,

“Who F points? How many more? Who has less points? How many less?”

Repeat if s eds additional practice.

Ultimatély, th
less“\wit tt

oal is for students to answer the questions “how many more” and "how many
help of rephrasing the questions.

PLEASE RETURN 20 SAME COLOR CONNECTING CUBES TO EACH BAG.

Cereal Game for How Many More or Less / More or Less
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8\’8 HEART

MATH TUTORING

The School Bus Ride

Materials: Connecting Cubes (1 bag) / Number Cards (1-20) / Paper and Pencil

Purpose: Student practices changing one number to another and telling how many were
added or taken away.

T
Say to student,

"We are going to play a game that involves dents'getting on and off of a school
bus. The cubes will represent students. s e of/paper will be the bus. You
can draw a picture of the school bus if y ike or can just leave it blank. The
bus needs to be big enough to hold up to 20 es."

To play the game I will tell you ho
each stop. You will add or take away ¢
many students got on or got off

ny students are on the bus after it leaves
s to show that number and tell me how

If you change the number c ly, yowget a point. If you can tell me how many
students got on or off the bus, you get another point. We'll play the game until
you get 12 points.”

Give student paper and cubes. ow him/her to draw a bus or to leave it blank.

Bus Ride Level I

Tutor finds the number cards
reads the story below,/and asks t

6 and 10 and has them ready to use as labels as he/she
related questions.

"After the ves the first stop, there are 5 students on the bus.

Tutor pu 5ca own as a label and waits for student to add the cubes.
After th es the second stop, there are 8 students on the bus.
Tut ts card down as a label and waits for student to change the cubes.

nts get on or get off the bus? How many got on/off?

bus leaves the next stop, there are 6 students on the bus.
ts 6 card down as a label and waits for student to change the cubes.

D tudents get on or get off the bus? How many got on/off?

The School Bus Ride / More or Less
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After the bus leaves the final stop, there are 10 students on the bus.
Tutor puts the 10 card down as a label and waits for student to change the cub

Did students get on or off the bus? How many got on/off?"

Allow student to use whatever method he/she needs the change the cubes to-th htwumber.

Notice the following:
¢ When adding, does student add on to the original humbe

does he/she need to start counting again from the bedi
for student to add on to the original number without g

time to become comfortable with this.

recounting, or
mately, the goal is
though it may take

she adds or subtracts?
tra

e Is student able to keep track of the number of/cubes
Encourage him/her to experiment with ways to

NOTE: If student struggles with Bus Ride Level I, provide
10. If student is successful with above activity move on tg Bus Ri

| practice with numbers between 1 and
II.

Bus Ride Level II

Using the format above, tutor changes the Aumb tudents on the bus from 11 to 15to 12 to
19,

NOTE: If student struggles with Bus Ridell/ev provide additional practice with numbers between 11 and
20.

The School Bus Ride / More or Less
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SR HEART
MATH TUTORING
War - How Many More or Less @
Q\

Materials: Connecting Cubes (1 bag) / Deck of Cards

Purpose: Student practices understanding and using the language of how many more
and how many less.

PART I: War for Less x
Remove the Jack, Queen and King or let them equal 11, 12 an . epresents 1.

Split the cards evenly between two players.

Both players turn over their top cards. The player with lowernhumber takes both cards after
saying a complete sentence to describe how many less hi r card is than the other.

Example:
8 is 2 less than 10.

1 is 4 less than 5. (The Ace represent
7 is less than 9 by 2.

9)

If the two players turn over the same car must do the following to “beat the tie”:
e Place three cards face down and d face up.
e The player with the lower card the Cards after using a sentence to describe the
difference.
Continue until there are no more. car turn over. The player with the most cards wins. Ask
student, “Who won? By how

PART II: War for Mor

Same rules as above
to describe how manymore his/her card is than the other.

gles to verbalize a sentence, he/she may write the sentence. If needed, tutor can
ple sentence on paper to demonstrate the structure of the language of more/less.

War — How Many More or Less / More or Less
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Word Problems

/\

Materials: Connecting Cubes (2 bags, different colors) / Paper and pencil

Purpose: Student practices understanding and solving word problems that require
comparing numbers.

Together with student, read the problems below. Ask student to Iwblem. Encourage
him/her to use drawings, cubes, or fingers to represent objec aw etter understand the

problem.

1. Malachi’s class has 14 boys and 11 girls. How n wer girls are in Malachi’s class?

2. Lyric wants to decide what movie to sh
and tallied the votes below. How many m

at her birthday party. She asked all of her friends
students chose to watch Toy Story than Lion

King?
4
Movie & # of Students Who Chose Each Movie
Toy Story S~ XXX XXX XXXXXXXXX
Little Mermaid NS XXX XXXXXXX
Lion King NER\Y% XX XXX XXX XXXX

Word Problems (8) / More or Less
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the administrator of this program before reproducing

any materials found in this notebook.
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MATH TUTORING

Connecting Students & Volunteers

COMBINATIONS TO 10 @
Concept Overview \

Number” at a time, learning all of the “combinations” (two pa
number before having the coordinator assess and determine
Number.” The Program Coordinator will let tutors know t
Focus Number for each student.

appropriate starting

CONCEPT GOALS

For every number up to 10, student will be able to:

1. Find and describe all the ways a number can be broken into two parts.

2. Determine the missing part of numbers without counting, when the other part is known.
3. Describe the parts of numbers using symbols +, -, and =.

4. Use knowledge of combinations to solve word problems.

/
END OF PROGRAM ASSESS ENN

Knowing how students will be assessed uide instruction.

Example 1: Dot Arrangements - ill be shown a variety of Dot Arrangement Cards and asked
to determine the total number of dot by pointing out recognizable groups and combining them.

Example 2: Hiding Assessm
under his/her hand. Then he/she
hiding. Student must b%le to tell t

| part of the total and ask student to tell how many are still
number “quickly,” without counting.

KEY POINTS

The information below may assist you in helping your student.

¢ When students can break up any number to ten and put the parts together again with ease, they
will be able to work flexibly and powerfully with larger numbers.

e Internalizing combinations of humbers to 10 is critical to building a strong foundation and may
take several months, requiring frequent review.

e Subitizing - recognizing small groups of objects without counting each one. This is a fundamental
skill in the development of humber sense.

N

Combinations to 10
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MATH TUTORING

Connecting Students & Volunteers
for Results that Count

LESS

AN

GOALS

For his/her Focus Number, student will be able to:

1. Find and describe all the ways the Focus Number can be broken
into two parts.

2. Determine the missing part of the Focus Number without countin%
when the other part is known.

3. Describe the parts of the Focus Number using the symbols +, -,%
and =.

4. Use knowledge of combinations to solve word problems. X
ACTIVITIES &

The time required to complete each activity will vary from student to

student. Allow student to move at his/her own pace. If m time is needed,
lessons can be carried over to the next tutoring session.
Oon/Off Game
b

Dot Arrangement Card Flash — My Focus er and Below

Word Problems

il

Combinations to 10

MATERIALS ENCLOSED

None

MATERIALS TO GET
Base Ten Cubes (1 bag)

Dot Arrangement Cards

Paper and pencil

Lesson 1
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On / Off Game

Materials: Base Ten Cubes (1 bag) / Paper (2) and pencil >

Purpose: Student explores the ways the focus number can be broken into two parts.

Create a recording sheet on one sheet of paper as shown below and fold tt eet into
quarters (see image below).

on | Off

Ask student to count out Base Ten cubes equal to his/her F
Number.

Ask student to hold the cubes over the folded second Shee aper
and to let them drop on the paper. Some cubes will ont per
and some will fall off.

Ask student to write the number of cubes "on"
on the recording sheet.

sus "off" the paper

Ask student to repeat 10 or more times, cont
sees.

g to record. Discuss any patterns the student

NOTE: Watch to see if student is 0 pre how many cubes are off the paper after
identifying the number on, OR whet needs to count each cube to determine the number
off. If student is counting, chall. her to predict the second number.

Make the Task a Game

Say to student,

ination and we will see whose combination comes up the most.
do you think will come up the most?”

After student
comes up the

mbination, tutor chooses a different one. The person whose combination
inner!

Play What
Ask stude
a “x"” cubes landed on the paper. How many cubes would be off?”
t variety of combinations. Have student model the combination with cubes on the
fo paper to support and verify the predictions.

On/Off Game / Combinations to 10



Play True or False

Encourage student to use the recording sheet for reference if needed.

Ask student to determine if the following equations for his/her focus number are true o e.
For Focus Number 6
6=0+6 \:

5+1=1+5 3+43=4+2

For Focus Number 7

7+1=7 6+1=5+2

For Focus Number 8

6+2=3+5 5+3=7

For Focus Number 9

9=6+3 4+5=7+2

For Focus Number 10

8+2=6+4 10=7+3

3+4=6
3+4=4+3
8=8+0
1+8=0+9

1+8=10

A2

+10=9+1 10=5+5

On/Off Game / Combinations to 10
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Dot Arrangement Flash Cards — My Focus Number and ?gFo(v/vﬁ

Materials: Dot Arrangement Flash Cards

Purpose: Student practices recognizing groups within numbers for his/her Focus Number
and below.

NOTE: Dot Arrangement Flash Cards are divided by color as shown bel %
o Orange = Focus #5 and below
Yellow = Focus #6
Blue = Focus #7

Green = Focus #8

Pink = Focus #9 &

White = Focus #10

O O O O O

Choose the Dot Arrangement Flash Cards that match the focus ber your student is working on
and any numbers lower than your student’s focus humber-Mix the\cards!

Tell student, &
“"We are going to practice figuring out how many'shapes we see without counting

by ones or twos. The best way to do'this is to practice breaking big numbers into
groups we can see right away and the mbining those groups.”

Then, together with student, flip throug
student to identify the total shown on

rrangement Flash Cards one by one. Ask

rds b oking for groups and combining them.

To prompt student to use and com ecognizable groups, ask,

If student
Encourage
Numb Co
groups’andad

ODQibn ed Game

For tsAvho enjoy a race, time student to see how long it takes to identify the number of
sha on each card for his/her focus number, using known combinations, for all cards.
down the time, then play again to see if he/she can beat the first time.

dentify larger groups emphasizing the combinations for his/her Focus
g by twos is still considered "counting" and is not the same skill as recognizing
g them together.

Dot Arrangement Flash Cards - My Focus Number and Below / Combinations to 10
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Word Problems

N

Materials: Base Ten Cubes (1 bag) / Paper and pencil

Purpose: Student practices understanding and solving word problems that require
comparing numbers and word problems that require combining numbers that total the
Focus Number.

Together with student, read the problems below for the Focus Number. Q ould only
solve word problems for his/her focus number! Encourage him about
combinations rather than counting to solve.

NOTE: To provide extra practice with "tricky combinations”, tutaf ca the numbers in the
problems below to focus on those, reading them to student i of reading them together.

For Focus Number 6

¢ Harmony has 4 blue crayons and 2 red crayon 0 any ¢rayons does Harmony have?

e Payton’s brother Sam had 3 apple juice boxes an
of the apple juice boxes. How many juice boxes doe

orange juice boxes. Payton drank one
am have now?

e Alex needs one fishbowl! for each of his fis e has 2 bowls but 6 fish. How many more
bowls does he need?

For Focus Number 7
e John has 3 jump ropes and 4 baske s. How many toys does John have altogether?

e Xavier has 5 red grapes and
many grapes will he have\left~

e Leah needs to set the tabl
plates so far. How

grapes. If he gives one grape to his little sister how
ev'family. There are 7 people in her family and she has 4
does she need?

For Focus Number
Mia has 5 dol

and the new coloring book she wants costs 8 dollars. How much more

Word Problems (1) / Combinations to 10 6



¢ Jayden has 5 bags of chips and 4 bags of pretzels. He gives one bag to his friend. How
many shacks does he have now?

e Jordan has 7 Shopkins stickers but she needs 9 to cover her binder. How many more
she need?

For Focus Number 10
e Samantha has 3 blue rainbow loom bracelets and 7 pink rainbow loom br : many
bracelets does Samantha have?

more coins does she need to earn?

e Marcus has 10 rocks in his collection and then loses 2. How

e Angela has earned 4 coins on Super Mario Brothers and needs to z 0. many

have now?

Word Problems (1) / Combinations to 10 ;
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Connecting Students & Volunteers
for Results that Count

COMBINATIONS TO 10

LESS

AN

GOALS

For his/her Focus Number, student will be able to:

1. Find and describe all the ways the Focus Number can be broken
into two parts.

2. Determine the missing part of the Focus Number without
counting, when the other part is known.

3. Describe the parts of the Focus Number using the symbols +,

<
and =. Q

4. Use knowledge of combinations to solve word problems. \

ACTIVITIES

The time required to complete each activity will vary from student to
student. Allow student to move at his/her own pace. If time is
needed, lessons can be carried over to the next tutoring sess

Combinations Reference Sheet Side 1;
Combination Train Models

Combinations Reference Sheet
Fact Families

Drawing Arrangements

Word Problems

Combinations to 10

MATERIALS ENCLOSED

None

MATERIALS TO GET

Connecting Cubes (3 bags of one
color, 1 bag of a different color)

Base Ten Cubes (1 bag)
Combinations Reference Sheet

Drawing Arrangements Recording
Sheet

Crayons - 2 different colors

Paper and pencil

Lesson 2
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Combinations Reference Sheet Side 1 (EA

Materials: Connecting Cubes (3 bags of one color, 1 bag of a different color) / Combinations
Reference Sheet / Crayons - 2 different colors / Paper and pencil

Purpose: Student practices identifying and visualizing combinations for his/her Focus Number.

N
PART I: Making Combination Trains v

Using the grid and a pencil, create outlines for student’s Focus Nu

Focus Number 6, draw 4 outlines Focus Number/8&; dr : tlines
Focus Number 7, draw 4 outlines Focus Numbeyp’9, w 5 outlines
Focus Num 10, 6 outlines

Example for Focus Ndmber 6:

{
N
N
- o
]
Tell student, %
“Let's use two col es to help us find all the ways your Focus Number can
be broken into two p . I've made outlines for you to use for building the

trains.”
Ask student to create a e possible combinations for his/her Focus Number on the outlines.

= t with any method he/she chooses If student struggles to get started,

Combinations Reference Sheet Side 1 / Combinations to 10
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After student has made all the trains, ask him/her to put them in order as shown in th mple

below.

Example for Focus Number 6: cto=c¢ A §
1+5=6 %
2t4=e >
z3+3=¢

N/

v \
PART II: Coloring the Grid and Writing Equations

Ask student to move trains to the side of the paper andru rayohs to color the grid to match
each train.

For each train, ask student to write the matching equation ide each combination on the grid.
After student has written the equations, tell st

“Let’s flip our paper over. What
second way we can write each of th

y

e nt recognize that the order of the two parts being
"= a oes not matter. For example, 1 + 5 is the same
S—FT= &ationa55+1.

g=5+7T &

9

I
Q
+
9
Y

PART III: Snap-It!

Break one of tk -\Q?; bination trains and hide one of the “parts” behind your back. Showing the
remaining part of rain ask student,

“Ho ubes are hiding behind my back?”
If stddent/has trouble, have student use the coloring grid for reference and check using the cubes.
Reb th in and repeat for all of the combination trains.

THE REFERENCE SHEET IN PROGRESS FOLDER FOR FUTURE ACTIVITIES.

Combinations Reference Sheet Side 1 / Combinations to 10

10
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Combinations Reference Sheet Side 2:

Fact Families \

Materials: Connecting Cubes (2 bags, different colors) / Combinations Reference Sheet (Side 2
In Progress Folder) / Paper and pencil

Purpose: Student practices identifying and visualizing combinations for his/her Focus Number.
Q X

bination drawing and, on
the four equations that go

Part I:

Referencing the Combination Coloring Grid, have student pi
paper, draw a diagram that represents a fact family. Help st
with this fact family.

Example for Focus Number 6:
6 «— Whole

NS

Part Part
4+2=0¢
2t+4=06
e-2=4
-4 =2

Ask student to repe
Focus Number 6 is‘belo
needed rather t akin

r all combinations of the Focus Number. A completed example for the
f needed, prompt student to check his/her work to identify corrections
e correction for him/her.

If student stru eating the subtraction equations, tell him/her that when subtracting we

start with % d take away one of the parts. Feel free to build the combination train
needed.

/7

Combinations Reference Sheet Side 2
Fact Families Focus # (p

G L L L
el 7 5 0|6 313
HiZ=l '5:15:: é’:ﬁii'; 31320 Combinations Reference Sheet Side 2:
if’;:: e e VRS Fact Families / Combinations to 10

-4=2 652 L



Once student has completed the fact families, ask questions to ensure that the student
understands the relationship between the addition and subtraction equations. For example,

“If you know that 2 and 4 are parts that makes 6, then if I take away th t
from the 6, what part should be left?”

Part II:
Have your student tell you the missing piece in each fact family that correspon (0] ir focus
number.
Focus #6
- Whole pub Whole //—\ __ Whole
é 6 AR
4 1 é\y =
/ \ / \ A 8
Part Part Part Part Mt Part
Focus #7 &
b4 %& b
i 2 AX &
Focus #8 N
N
14
2 QUL
5 Nhy2 4
Focus #9

9 \Vé
N\
NANE
N

5

10

7 4

Combinations Reference Sheet Side 2:
Fact Families / Combinations to 10

12
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Drawing Arrangements @
O\

Materials: Base Ten Cubes (1 bag) / Drawing Arrangements Recording Sheet / Pencil

Purpose: Student practices seeing groups of numbers within numbers.

Ask student to count out Base Ten Cubes equal to his/her Focus Number:
“We are going to practice figuring out how many shapg¢
we did with the colorful cards, we want to break big numb

right away. This time you’ll make your own design. Let’s :
design on the recording sheet that helps you know ho ere without having

to count by ones or twos. Then draw the same design¢i on the sheet.”
Ask student to circle the recognizable groups and write com tion equation under the
drawing. Complete three designs for student’s Focus .

Example for Focus Number 7:

Drawing Arrangements Recording Sheet
Focus #_"1
Design with cubes Recarding ¢f design
e
y \)l\”i' r ) M
€ Qo \

g recognizable groups, which are typically no larger than 5 or 6. If student
e recognizable shapes, use patterns you have seen on dice or playing cards to

ional examples for each Focus Number are below:

Drawing Arrangements / Combinations to 10

13



Examples for Focus #6: Examples for Focus #8: Examples for Focus #9: Examples for Focus #10:

(A

Design with cubes Design with cubes Design with cubes Design.with. cubes

96860 | 000 | 95500
93 9006 D0 00 7

5 805 9 a 0
8 8| 8 950 O

96 |85 |0 08

L
¢

SAVE DRAWING ARRANGEMEN ING SHEET IN STUDENT PROGRESS FOLDER FOR USE IN FUTURE

ACTIVITIES. &

§
&

NP2/
ad
Qd

Q

Non-recognizable group:

Drawing Arrangements / Combinations to 10

14
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Word Problems
Materials: Connecting Cubes (2 bags, different colors) / Paper and pencil

Purpose: Student practices understanding and solving word problems that require comparing
numbers and word problems that require combining numbers that total the Focus Number.

Together with student, read the problems below for the Focus Number. Studen Yy
solve word problems for his/her focus number! Encourage him/her to t t
combinations rather than counting to solve. Use the following graph for all problems.

Take a moment to ensure your student is comfortable reading thé

12

10 5th Grade at Hillside Elementary

AN

%
1

Ms. Peter's  Mr. Clarkson's ~ Ms. Haille's
Class Class Class

For Focus Number 6

AN

« Girls H Boys

e Are there more boys or girls in Ms. Pete ass? How many more?
¢ How many girls would be left in Ms class if one moved?
For Focus Number 7

e Are there fewer boys or girl Clarkson’s class? How many fewer?

¢ How many more boys w
Clarkson’s class?

Peter’s class need to match the number of boys in Mr.

For Focus Number 8
e Are there less Bgys or girls'in Ms. Haille's class? How many less?

e How many giftls d be in Ms. Haille’s class if two moved?

o any boys are in Ms. Kramer and Ms. Peter’s classes altogether?

Are there fewer boys or girls in Ms. Allison’s class? How many fewer?

Word Problems (2) / Combinations to 10
15
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Connecting Students & Volunteers
for Results that Count

COMBINATIONS TO 10

LESSON 3

AN

GOALS

For his/her Focus Number, student will be able to:

1. Find and describe all the ways the Focus Number can be broken
into two parts.

2. Determine the missing part of the Focus Number without
counting, when the other part is known.

3. Describe the parts of the Focus Number using the symbols +, -, <

and =.

4. Use knowledge of combinations to solve word problems. Q

The time required to complete each activity will vary from studerit to

student. Allow student to move at his/her own pace. If more time is

needed, lessons can be carried over to the next tutoring se€ssion.
Ten Frame

Name the Missing Part

Word Problems

\7=

tions to 10

Com

MATERIALS ENCLOSED

Blank Ten Frame

MATERIALS TO GET

Connecting Cubes (2 bags,
different colors)

1 Red bowl

Paper and pencil

IN PROGRESS FOLDER

Completed Combinations
Reference Sheet for Current Focus
Number

Lesson 3

16
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Ten Frame

Materials: Connecting Cubes (1 bag) / Blank Ten Frame

Purpose: Student practices visualizing and describing the Focus Number in relation to 5
and to 10.

Tell student, v

“Ten is the most important number in our num
think about humbers as they relate to 10. Five is
because it is halfway to the number 10.

sys , SO it is helpful for us to
o animportant number

The Ten Frame can help us see numbers i
to fill a Ten Frame is to fill the top row
is full, the bottom row can be filled, starting a

5 and 10. The standard way
rting at the left. When the top row
e left."

Ask student to place cubes on the Ten Fra for/his Focus Number.

Example for 6: Example for 8:

I EEE I EEIE
N N SEE

Then ask,
“"What doe number look like on the ten frame?” “"How many are on the top,
and how ny on the bottom?”
“"How is this number than 5?”
“H re do you need to have 10?"

How many fingers (of 10) are not showing?"

Hel ud see\that his/her fingers can also be used to visualize humbers in relation to 5 and 10.
H m fingers as are in the Focus Number, then ask,
many fingers more than 5 are showing?”

Ten Frame /
Combinations to 10

17
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Name the Missing Part //3
NN
Materials: Connecting Cubes (1 bag) / 1 Red bowl / Completed Combinations Reference
Sheet for Current Focus Number (Saved in Student’s Progress Folder) / Paper and pencil

Purpose: Student practices naming the missing part of the Focus Number when one part is
known.

ch more difficult for
ized a combination
is often requires

NOTE: When working with combinations, naming the missing part (subtraction
students than naming the sum of two known quantities. A student who has
should be able to identify the missing part within three seconds and without
much practice!

Part I:

Tell student,
“"Today we are going to use your Focus N play a game called Name the
Missing Part. I will hide cubes under th le a u will tell me how many

cubes are underneath as quickly as you ¢an!

Ask student to fill the bowl with the number of

nnecting Cubes equal to the Focus Number.

Hide the bowl under the table, out of stud
them on the table for student to see.

ke some cubes out of the bowl and place

Ask,
“"How many are still in th
Allow student to check his/her rb

Return all cubes to the bo e sure student knows that the bowl once again contains the
number of cubes equal to the umber.

Repeat several time hiding the bowl and placing a different number of cubes on the table.

ell student the following, substituting his/her own focus number.

s see’i ur Combinations Reference Sheet with fact families can help us

. If we know the total in the bowl is (8) and I show you 2, how
e’ still in the bowl? Which fact family equation helps you most?”

Allo udent towdiscuss. He/she may think of 8 -2 =6 or2 + 6 = 8.

Name the Missing Part / Combinations to 10

18



Part II:

Tell student,

“"When you are naming the missing part, we can also represent that as
equation with one of the parts missing. Look at the following equations|for

focus number and tell me what is missing.”
For Focus Number 6
6=__ +2 6=__ +3 ___+5=6 6-4=___ \
For Focus Number 7
7=___+3 7=__+1 ___+5=7 7-4=
For Focus Number 8 @
8=6+___ 5+__ =8 __ +7=8 &_
For Focus Number 9
___+3=9 6+_ =9 9=_ +4 -8)=_
For Focus Number 10 &

7 + =10 +2 =10 10 = + 5 10-4 =

Tell student,

“Now we will look at our s Reference Sheet Side 1 and star the

combinations that were tr

s he/she knew within three seconds and which ones

Help student recognize which co
were more challenging.

Reverse roles by lettin student hide the cubes under the table. Then, without looking in the
bowl, student s me cubes on the table and ask you to identify the amount still in the

bowl.

Tell stude ats times you will answer correctly but sometimes you will answer incorrectly.
If you ans ly and your student catches you, he/she gets a point. If you answer
incorrectly a /she doesn’t catch you, you get a point. The first person to get five points is the
winn

Name the Missing Part / Combinations to 10

19
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Word Problems

Materials: Connecting Cubes (2 bags, different colors) / Paper and pencil

Purpose: Student practices understanding and solving word problems that require comparing
numbers and word problems that require combining nhumbers that total the Focus Number.

Together with student, read the problems below for the Focus I:Ment should only
solve word problems for his/her focus number! Encourage h er to think about
combinations rather than counting to solve.

For Focus Number 6
¢ Max read 6 books in all. If he read 3 fictions s, h ny were non-fiction?
e Find the missing value: 3 +3 =1+

For Focus Number 7
e There are 7 kids on the bus. If 4 are/girls any are boys?
¢ Find the missing value: 5 + 2 =

For Focus Number 8
e There are 8 people in the m

tre. If 6 are adults, how many are kids?
¢ Find the missing value: 5+ 3
For Focus Number 9

e Alex’s classroom has
peanuts?

and 2 are allergic to peanuts. How many are not allergic to

e Find the mi alue: +6=4+5

For Focus Nu

e Jackso iends to his birthday party and 3 of them can’t come. How many people

e Find g value: 2 + 8 = + 7

Word Problems (3) / Combinations to 10

20
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MATH TUTORING

Connecting Students & Volunteers
for Results that Count

LESS

AN

GOALS

For his/her Focus Number, student will be able to:

1. Find and describe all the ways the Focus Number can be broken
into two parts.

2. Determine the missing part of the Focus Number without
counting, when the other part is known. <

3. Describe the parts of the Focus Number using the symbols +, -,Q

and =.
4. Use knowledge of combinations to solve word problems. \

ACTIVITIES

The time required to complete each activity will vary from st
student. Allow student to move at his/her own pace.
needed, lessons can be carried over to the next tut

Domino Fact Families
Finding Combos Card Game

Word Problems

MATERIALS ENCLOSED

Domino Cards

MATERIALS TO GET

Connecting Cubes (2 bags,
different colors)

Deck of Cards

Paper and pencil

Combinations to 10

Lesson 4

21
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Domino Fact Families

O\

Materials: Domino Cards / Paper and pencil
Purpose: Student gains familiarity with the parts of the Focus Number.

. Ensure the student
ing by ones or twos.

PART 1I:

Ask student to find Domino Cards with dots that add up to the us
is determining the number of dots by recognizing groups rat n co

Example for Focus Number-Z:

.
e

P

[ X X J
PART II: %
Ask student to draw the fact families o era 0 say the four equations that match each of

the different dominos.

A

| I | B TR
PwWwyuw

V&y
NN R W
L+ +
W wn

e Donmino Cards in order so that the number of dots on the top half increases
f he/she sees a pattern. (When the dots on the top half increase by one, the dots

e-by one.)

PART III:
Ask student to pu

by one. Ask s 4@

on the bottom

PART

Tur minoyCards face down.

ck up a Domino Card and show student only the top or bottom half of the card.
t to name the number on the hidden side. Again, ensure the student is determining the

er of'dots by recognizing groups rather than counting by ones or twos.

One 0

sk

Domino Fact Families / Combinations to 10
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Finding Combos Card Game

Materials: Deck of Cards / Paper and pencil

Purpose: Student practices finding combinations for the Focus Number.

N
Remove from the deck all numbers higher than student’s Focus er, keeping the focus
number in the deck.

Split the cards evenly between tutor and student.
PART I:
Ask student to spread all of his/her cards face up o table: student to find all of the
combinations that add up to the Focus Number.

Ask student to place each pair in separate pile e down.
rds.

Tutor then does the same thing with his/h
right combinations.

student to be sure the tutor is making the

The person who finds the most combination the winner.

PART II:

Turn the top card in each pair f. 2 .‘ leave the other card face down. Ask student to tell
which card is "hiding" in ea

Pick up the cards as each pair leted until the table is clear.

For added fun, time long it takes for student to tell which card is “hiding” for all of the pairs.
PART III:

Choose three p p student write equations that demonstrate the written form of naming
the hidden/card. ( If 2 is the card showing and the focus number is 6, student would write

2+___=6)

velp prepare the student for higher levels of math (e.g., algebra) and is an important way
abstractly about known and unknown quantities.

Finding Combos Card Game / Combinations to 10
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MATH TUTORING

Word Problems ((EQ

Materials: Connecting Cubes (2 bags, different colors) / Paper and pencil

Purpose: Student practices understanding and solving word problems that require comparing
numbers and word problems that require combining numbers that total the Focus Number.

A4
Together with student, read the problems below for the Focus Number. S -@ m only solve
word problems for his/her focus number! Encourage him/her to think ab tbinations rather

than counting to solve.
For Focus Number 6

e Amber’s softball team scored 6 runs. The other team scored ns. Which team was behind, or
had less runs? How many less runs?

e Thomas scored 5 points in his basketball game. Ja core more point than Thomas. How
many points did James score?

For Focus Number 7

e Ben’s soccer team scored 7 goals. The opp
less goals? How many less goals?

nt scored 4 goals. Which team was behind, or had

e Al scored 2 points in his basketball
did Frank score?

k scored 5 more points than Al. How many points

For Focus Number 8

e Natalia’s baseball team sc
or had less runs? How man r

. The other team scored 6 runs. Which team was behind,
?

¢ Joseph scored 3 points ioKart. Maria scored 5 more points than Joseph. How many
points did Maria score?

For Focus Number 9

e Peter’s soft am s d 9 runs. The opponent scored 7 runs. Which team was behind, or
had less r many less runs?

e Erins 3 paints in her football game. Allie scored 6 more points than Erin. How many points
did Alli

10

lleyball team scored 10 points. The other team scored 7 points. Which team was
~or had less runs? How many less runs?

o ebecca scored 2 goals in her hockey game. Emmanuel scored 8 more goals than Rebecca. How
y goals did Emmanuel score?

Word Problems (4) / Combinations to 10
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MATH TUTORING

Connecting Students & Volunteers
for Results that Count

LESS

AN

GOALS

For his/her Focus Number, student will be able to:

1. Find and describe all the ways the Focus Number can be
broken into two parts.

2. Determine the missing part of the Focus Number without
counting, when the other part is known.

3. Describe the parts of the Focus Number using the symbols +, Q

-, and =.
4. Use knowledge of combinations to solve word problems. %

ACTIVITIES

The time required to complete each activity will vary from

Adding and Subtracting on the Ten F
Creating Story Problems with Cube
Hiding Game

Word Problems

MATERIALS ENCLOSED

Blank Ten Frame

MATERIALS TO GET

Connecting Cubes (2 bags,
different colors)

1 Number Cube
o Focus Number 5: Green
o Focus Number 6-8: Yellow

o Focus Number 9-10: Yellow
or Red

Paper and pencil

Combinations to 10

Lesson 5



8\'8 HEART

MATH TUTORING
Adding and Subtracting
on the Ten Frame \

Materials: Connecting Cubes (2 bags, different colors) / Blank Ten Frame / Paper and pencil
1 Number Cube:
Focus Number 5 - Green (0-4)
Focus Numbers 6, 7, or 8 - Yellow (1-6)
Focus Number 9 or 10 - Yellow (1-6) or Red (4-9)

Purpose: Student practices two types of subtraction - finding the missing part and taking
cubes away.

PART I: Adding to Find the Missing Part

Ask student to roll the Number Cube and to place that
Then ask him/her to use cubes of a different color
Number.

cting Cubes on the Ten Frame.
ber needed to make the Focus

Ask him/her to write on paper the equation shown on the Tern Frame and to draw the

corresponding fact family diagram.

Example for Focus Number 8:
Student rolls 3 and places 3 red cubes on the Frame.

Student determines how many he/she nee make 8 and places 5 yellow cubes on the Ten
Frame to make 8. N
Student writes and draws the fgllewing?
\Y%
2+ 5= x% %
-
& e
Repeat the prI times by re-rolling the Number Cube.
PART II: %ﬁrﬂc ng from the Focus Number
Fill t la \%Frame with cubes equal to the Focus Number. Ask student to roll the Number
Cube andhto take away that many cubes from his/her Focus Number. Write the equation

th a e action taken and to draw the corresponding fact family diagram.

Adding and Subtracting on the Ten Frame /
Combinations to 10
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Example for 8:

Student begins with 8 cubes on the ten frame. Student rolls a 6 and takes 6 cubes off the frame,

leaving 2.

Student writes and draws the following:

-6=2

<

©

2

Repeat the process several times by re-rolling the Number Cube. 2;

©
S

i
A
L

Adding and Subtracting on the Ten Frame /
Combinations to 10
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8\’8 HEART

MATH TUTORING
Creating Story
Problems with Cubes (j@
Materials: Connecting Cubes (1 bag)

Purpose: Student practices relating combinations to real world situations.
%v

ur Focus
ou will look at the
se cubes to

Tell Student,

“Today you are going to make up stories using combing
Number. First you will choose a situation for your sto
equations you are trying to represent with your st
model.”

Ask student to pick one of the suggested situations below or ake his/her own.

Fish in the ocean
Tigers in a cage
Children at the park
Children on a bus

Dinosaurs taking a walk
Birds in a tree

Ask student to count out cubes of one co to the Focus Number and create story problems
to represent the equations below for hi r Fo Number using the cubes as a model. See
examples at the end of the activity if ree

Focus Number 6:

6-2-=

5+1

Focus Number 7:
3+4-=

7-2=

Focus Num
8 - =

5 +3=

Creating Story Problems with Cubes /
Combinations to 10
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Focus Number 9:

7+ 2

9-3

Focus Number 10:

Examples story problems:

cras__ @%

y children are still on

Pterodactyls are there now?

There were 6 children on the bus then 2 got off at their gtop.

the bus?

There were 3 Pterodactyls flying near the voIcano@ej ned them. How many
There were 8 Robins in the tree and 4 flew a o loo worms. How many birds are

still in the tree?

There are 7 tigers in a cage and the zo per adds 2 more. How many tigers are in the
cage now?

There were 10 minnows in a pon d herman caught 3 of them. How many minnows
are left?

Creating Story Problems with Cubes /
Combinations to 10

29



8\’8 HEART

MATH TUTORING

Hiding Game

Materials: Connecting Cubes (1 bag)

Purpose: Student practices naming the missing part of the Focus Number when one part
is known.

NOTE: The Hiding Game involves naming the missing part (subtractg éi Mh more difficult for

students than adding. The goal is for students to quickly “know” or to quickly reason to the answers.
Ask student to count out the number of cubes for the Focus Number.

Hide all of the cubes under your hand.

Pull out 2 cubes and leave them showing on the table.

Tell student,

“The goal is for you to tell me what'’s hiding as quickly as you can without
counting.”

“How many are still hidden?”

Repeat by showing different quantities of cubes until every possible combination has been tested.

Tips for helping students:

AN NS\
e If the quantity shown is large, it may be easier to think about the problem as addition.
(If 8 — 6 is difficult, suggest thinking about 6 + = 8)
o If the quantity shown is close to a double, it may be easier to think of the double and
make an adjustment to find the answer. (8 - 4 = 4, so 8 - 3 must be 5)

\V//

Hiding Game / Combinations to 10
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MATH TUTORING

Word Problems

AN

Materials: Connecting Cubes (2 bags, different colors) / Paper and pencil

Purpose: Student practices understanding and solving word problems that require comparing
numbers and word problems that require combining numbers that total the Focus Number.

Together with student, read the problems below for the Focus Nump
solve word problems for his/her focus humber! Encourage
combinations rather than counting to solve.

e ndent should only

think about

For Focus Number 6
e The Panthers were beating the Ravens 6 to 3. H r beh were the Ravens?
e There were 6 children on the bus. 2 were boys:"\tlow many were girls?

For Focus Number 7

e The Panthers were beating the Patriots 7 t How far behind were the Ravens?

e There were 7 children on the bus oys. How many were girls?
For Focus Number 8
o The Panthers were beating th 58

e There were 8 children on

to 5. How far behind were the Ravens?

4 were boys. How many were girls?

For Focus Number 9
e The Panthers e beating

e Cowboys 9 to 3. How far behind were the Ravens?

e There were ¥ chi n on the bus. 7 were boys. How many were girls?

swere beating the Packers 10 to 4. How far behind were the Ravens?

o ere e 10 children on the bus. 3 were boys. How many were girls?

Word Problems (5) / Combinations to 10
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MATH TUTORING

Connecting Students & Volunteers
for Results that Count

COMBINATIONS TO 10

LESSON;6

L)

GOALS

1. Identify known combinations and discover new combinations using
existing knowledge.

For his/her Focus Number, student will be able to:

2. Find and describe all the ways the Focus Number can be broken into
two parts.

3. Determine the missing part of the Focus Number without counting,
when the other part is known.

4. Describe the parts of the Focus Number using the symbols +, -,

5. Use knowledge of combinations to solve word problems.

ACTIVITIES

The time required to complete each activity will vary from student ¥o/stu All
student to move at his/her own pace. If more time is needed, lesse

carried over to the next tutoring session.

ess check with your Program
ady to move to the next
esson 1.

Doubles Plus One/Minus One
Domino War
Name the Missing Part - Review

Word Problems

For Focus Numbers 6-9, after t
Coordinator to see if your stude
Focus Number, and then st.

If your student is working on F
Lesson 7.

Number 10 please continue to

Combinations to 10

MATERIALS
ENCLOSED

Domino Cards

MATERIALS TO GET

Connecting Cubes (2 bags,
different colors)

1 Red bowl

Paper and pencil

Lesson 6
32
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MATH TUTORING
Doubles Plus One / Minus One

O\

Purpose: Student uses known doubles combinations to learn new combinations.

N
Tell student,

“Let’s talk about the combinations you already k nd OW you can use
these to learn new combinations.”

Materials: Connecting Cubes (2 bags, different colors) / Paper and pencil

PART I: Doubles Plus One

For each doubles combination student already knows, h him/her explore what happens when

one is added to a humber in that combination. (Examples oubles combinations include 2 + 2 =

4,4+4=8,5+5=10.)

Example for 2 + 2 =4

Ask student to use two colors of conne“@b o build a train that shows the doubles
combination.

Ask student,
“You know that 2 = t if we add one more cube?” There would be 5.

Ask him/her to add a cube of ching color to one end of the train as shown below:

“What%n is showing now?” 2 +3 =5
Ask studen ite doubles equation and the new equation on paper.

+ 2
3

+
% h doubles combination student already knows.

NN

4
5

Doubles Plus One/Minus One / Combinations to 10
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PART II: Doubles Minus One

For each doubles combination student already knows, help him/her explore what happ whe
one is taken away from a number in that combination.

Example for 3 + 3 = 6:

Ask student to use two colors to build a train that shows the doubles combina .

Here would be 5.

Ask student,

“You know that 3 + 3 = 6. What if we take away

Then ask him/her to take a cube away from one end of the to e the new combination as

shown below: %
N
S

“"What combination is showing now? 3 =5

Ask student to write the doubles equation’an € new’equation.

6

3+3
3+2

Repeat for each doubles combi student already knows.

Doubles Plus One/Minus One / Combinations to 10
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Domino War

Materials: Domino Cards

Purpose: Student practices recognizing combinations for multiple Focus Numbers and
finding the difference between them.

Together with student, flip through the Domino Cards. For eag@%;;\:@azthat is equal to or
sh
ing

lower than the Focus Number, ask student to identify the to on the card without counting
by ones. Ask student to sort and take out all Domino Cards
student’s Focus Number.

bers higher than the

Split the remaining cards evenly between the two pl rs.
First, tutor and student each turn over a card and say the that is showing on their card.

Then, student tries to say the difference betwee e two cards while tutor counts slowly to 3.

If student says the answer before tutor g / he/she keeps both cards. If not, tutor keeps the
cards.
Play continues until all of the cards are turne er. The person with the most Domino Cards is the

winner.

Domino War / Combinations to 10
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MATH TUTORING Name the Missing Part - Review

\

Materials: Connecting Cubes (2 bags, different colors) / 1 Red bowl / Paper and pencil

Purpose: Student practices naming the missing part of a number when one part is

known.
N

Tell student,

“Today we are going to use your Focus Number
earlier lesson, called Name the Missing Part. 1
you will tell me as quickly as you can without co
underneath!”

iew a game we learned in an
ubes under the table and
ow many cubes are

Ask student to fill the bowl with the humber of Con ing C qual to the Focus Number.

Hide the bowl under the table, out of student’s sight. Take~seme cubes out of the bowl and place
them on the table for student to see.

Ask,
“"How many are still in the b "
Allow student to check his/her ans

Return all cubes to the bowl an
number of cubes equal to the F

Repeat several times by hi

Variation: Makin e Activity a Game

Name the Missing Part - Review / Combinations to 10
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Word Problems @
AN

Materials: Connecting Cubes (2 bags, different colors) / Paper and pencil

Purpose: Student practices understanding and solving word problems that require combining
numbers totaling up to 10.

A
Together with student, read the problems below for the Focus Number. ould only
solve word problems for his/her focus number! Encourage him ink about
combinations rather than counting to solve.
NOTE: To provide extra practice with "tricky combinations”, tutor ca the problems below

to focus on those, reading them to student instead of readin together.

For Focus Number 6
e 6 friends are coming over to dinner. 3 plates are @lxready on\the table. How many more

plates do I need to put on the table?
¢ My mom’s house is 6 miles away. I have travele iles. How many more miles do I have
to travel to get to my mom’s house?

For Focus Number 7
e 7 friends are coming over to dinner. lates already on the table. How many more
plates do I need to put on the tablex

¢ My mom’s house is 7 miles away. I traveled 2 miles. How many more miles do I have
to travel to get to my mom’s

For Focus Number 8
e 8 friends are coming ove
plates do I need to put on

¢ My mom’s house is 8
to travel to gette my mo

y. I have traveled 2 miles. How many more miles do I have
house?

For Focus Number'9
e 9 friends coming.ever to dinner. 3 plates are already on the table. How many more
plates do to put on the table?

are coming over to dinner. 3 plates are already on the table. How many more
I need to put on the table?

M om’s house is 10 miles away. I have traveled 2 miles. How many more miles do I
have to travel to get to my mom’s house?

Word Problems (6) /
Combinations to 10
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Please see your Program
Coordinator! He/she will do a "brai
check” to determine if your stu
is ready to go back to Lesson
the next Focus Number, or iew

all numbers. &
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MATH TUTORING

Connecting Students & Volunteers
for Results that Count

LESS
"COMBI

DOMINATION”

This lesson is for students who are finishing Focus Number 10.

GOALS

Student reviews combinations for all Focus Numbers.

ACTIVITIES

The time required to complete each activity will vary from student to
student. Allow student to move at his/her own pace. If more time is
needed, lessons can be carried over to the next tutoring session.

b

Dot Arrangement Review Flash Cards - All Focus Num

Dice Race!
Park Place %
Elimination &

Co

After this lesson, check with your P, ordinator to
see if your student is ready to move Concept
Notebook.

MATERIALS ENCLOSED

None

MATERIALS TO GET

Connecting Cubes (2 bags,
different colors)

2 Number Lines (1-10)
2 Yellow Dot Cubes (1-6)
2 Yellow Number Cubes (1-6)

Dot Arrangement Review Flash
Cards

Paper and pencil

Combinations to 10

Lesson 7
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Dot Arrangement Review Flash Cards - All Focus Numger@/ﬁ
O\

Materials: Dot Arrangement Review Flash Cards

Purpose: Student practices recognizing groups within numbers for a variety of Focus
Numbers.

~

all Focus Numbers.”

Together with student, flip through the Dot Arrangement C
the total shown on the cards as quickly as possible without c
identifies the total, ask him/her to point out the groups he/she

one. Ask student to identify
ones or twos. After student
within the number.

To prompt student to use and combine recognizable

“What groups do you see?”
“"How many is that altogether?”

Or, if student begins by telling the total, as

“"How did you see that?”

Example for 9 Card:

khim/her “Is there another way you can see that?”
roups emphasizing the combinations for his/her Focus

Encourage student to identi
Number. Counting by twos is s
groups and adding t together.

a race, time student to see how many cards he/she can identify, using
3 minutes. Write down the number of cards, then play again to see if

Dot Arrangement Review Flash Cards - All Focus Numbers / Combinations to 10
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8\’8 HEART

Dice Race!

/\

Materials: Connecting Cubes (2 bags, different colors) / 2 Yellow Dot Cubes (1-6) / 2 Yellow
Number Cubes (1-6)

Purpose: Student reviews combinations up to 10.

PartI: Dot Cubes v

Using Connecting Cubes of one color as “points”, award a cu o thewinner.

Ask student to roll 2 Yellow Dot Cubes and to tell the

by ones, student gets a point. If
ree, tutor tells the sum and gets the

If student tells the sum within 3 seconds, without
student has not announced the sum within tutor’s count o
point.

Continue until 20 Connecting Cubes of one golor arded as points.

Keep student’s cubes in a pile off to one’side.

e s;nd color of Connecting Cubes as points and repeat

ond color have been awarded as points, note whether
s or numerals by comparing the student’s two piles of cubes.

Part II: Number Cubes

Use 2 Yellow Number Cubes an
activity.

When 20 Connecting Cubes
student is better at recognizing

Provide more practi ith either dots or numerals, depending on what student needs.

It's important t ice with both humerals and dots to ensure student is recognizing groups of

dots (rather t ing) and is associating numerals with quantities (rather than memorizing
equations).

Dice Race! - Review / Combinations to 10
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MATH TUTORING

Park Place
Co

Purpose: Student practices finding recognizable groups and combining them.

Tell student,

Materials: Paper and pencil

“Today we are going to look at a picture of a park and |a uestions about the
total number of items. You are going to practice finding récogn “ groups of objects
and combining them to find the total, rather than counti y ohes-
En

Ask the student the following questions about the picture be
groups and/or equation he/she sees rather than counting by on

How many clouds do you see?

How many swings do you see?

How many balls do you see?

How many balloons do you see?

How many flowers do you see? %

student is telling you the
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Park Place / Combinations to 10
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Elimination @
NN

Materials: 2 Yellow Number Cubes (1-6) / Connecting Cubes (2 bags, different colors) /

2 Number Lines (1-10)
\Y/
» ;

NOTE: Players should use knowledge of combinations WITHOUT COUNTI.

Purpose: Student reviews combinations up to 10.
ine in front of them.

Each player chooses their color of Connecting Cubes and places the Number

First player’s turn:
e First player rolls two Number Cubes and determines the . He/she then places
Connecting Cubes on his/her board to cover EIT he sum OR any combination that adds

up to the sum.

For example, if a player rolls 4 and 5, he/she can off one of the following:

9

8and 1
7 and 2
6 and 3
5and 4

e First player continues to roll and cove mbers until he/she is stuck, meaning all possible
combinations for the nhumbe

havé€ already been crossed out, and he/she is not able
to do anything on the board.
e When the first player bec k, he/she calculates his/her final score by adding all

number that are no ut.

Example final score board where
final score is 8.

pl eats what first player has done.

Wh r e lowest score wins!

game’/multiple times.

Elimination / Combinations to 10
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MATH TUTORING

Connecting Students & Volunteers
for Results that Count

STRATEGIES TO 20
Concept Overview \

CONCEPT GOALS

Student will be able to:
1. Recognize groups of 10 as units that can be added.
2. Add and subtract groups of 10 to numbers without counting.

3. Add and subtract numbers up to 20 using known combinations and the underlying structure of tens
and ones. Explain.

4. Solve word problems for numbers up to 20.

END OF PROGRAM ASSESSMENT

Knowing how students will be assessed can help guide inst

Example 1: Ten Frames for Addition — Assessor will show t n frames with numbers that can be
added to equal a number between 11 and 20 and ask student, "How/many would this be altogether?

How do you know?” Student’s explanation should d nstrate ability to use known combinations and
reorganize parts into a ten and leftovers.

will sifiow a number between 10 and 20 on ten
? How do you know?” Student’s explanation
to the underlying structure of tens and ones.

Example 2: Ten Frames for Subtraction -
frames and ask “How many would be left if
should demonstrate knowledge of combina

Example 3: Mental Addition and Subtraction - AsSessor will give student an addition or subtraction
problem verbally (without ten frames). St must explain his/her method of solving as described

above. %

KEY POINTS

The information below may assist you in helping your student.

e Our number system is based on tens. Ten Frames are used in this unit to help students use 10
as a reference point when adding and subtracting. These skills are important for working in the
“teens” (numbers between 11 and 20) and for future work with much higher numbers.

e Tutors should focus on helping student use his/her knowledge of parts of numbers
(combinations) to work efficiently in the base ten system.

e The questions being asked in this Notebook are "How many do you need to make a ten?” and
“How many do you have left over?”

KA

Strategies to 20



@'8 HEART STRATEGIES TO 20

MATH TUTORING

Connecting Students & Volunteers
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LESSON; 1

AN

GOALS

Student will be able to:

1. Recognize groups of 10 as units that can be added.
2. Add and subtract groups of 10 to numbers without counting.
3. Solve word problems for numbers up to 20.

ACTIVITIES Q

The time required to complete each activity will vary from student to

student. Allow student to move at his/her own pace. If more time i
needed, lessons can be carried over to the next tutoring session.
Doubles Plus One/Minus One for Sums Greater than

Making Tens
Adding Tens with Ten Frame Cards
Word Problems &

MATERIALS ENCLOSED

Ten Frame Cards

MATERIALS TO GET

Connecting Cubes (3 bags of one
color, 1 bag of a different color)

3 Red bowls
Paper and pencil

Word Problem Packet for
Strategies to 20

Strategies to 20

Lesson 1
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Doubles Plus One/Minus One

for Sums Greater than Ten @
QL

Materials: Connecting Cubes (2 bags, different colors) / Paper and pencil

Purpose: Student practices using the strategy of adding one or subtracting one

from known doubles greater than ten.
“We are starting a new concept notebook that focuses .& g and subtracting
numbers up to 20. You will use combinations you ady-know to figure out sums
of larger numbers.

Tell student,

V\:)I;at are some doubles combinations you already w with sums greater than
102"
If student doesn’t understand, provide examples s 6+6=12,and 8 + 8 = 16.
Write down the equation for each doubles combination student names.
Doubles Plus One
Ask student,
“Since you know that 6 + 6 equal , do you know what 6 + 7 equals?”

If student doesn’t immediately kno @ er, ask him/her to use two colors of cubes to create
a train that matches this combitation shown below.

S

Then ask student t ne cube of matching color to one end of the train to show/figure out the
answer to the %mbl ion.

~
Ask st rite the doubles equation (6 + 6 = 12) and the new equation (6 + 7 =13).

scribe what he/she notices about the two equations. When one of the numbers

Doubles Plus One/Minus One for Sums Greater Than Ten /
Strategies to 20



Doubles Minus One

Ask student,
“Since you know that 6 + 6 = 12, do you know what 6 + 5 equals?”

If student doesn’t immediately know the answer, ask him/her to figure it out making.th

6 + 6 train as he/she did before and taking one cube off the end.
O\
6\

Ask student to write the two equations and discuss how they are rejat ne of the
numbers added decreases by 1, the sum also decreases by one.

Ask student to write the “Doubles Plus One” and “Doubles One uations for each of the
doubles he/she knows. Student can use cube trains to show th uations if needed.

R
L

Doubles Plus One/Minus One for Sums Greater Than Ten /
Strategies to 20
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Making Tens

AN

Materials: Connecting Cubes (3 bags of the same color) / 3 Red bowls

Purpose: Student becomes comfortable seeing tens as units and relating that to the

total.
Fill two bowls with Connecting Cubes and ask student to guess/estima any there are all
together.

Y

“"How many cubes do you think are in the bowl
After student says a number, ask,
“If you think there are *x’ in all, how ma rou en do you think there are?”

Ask student to determine the total number of cubes by put them into groups of ten, counting
the groups of ten and adding the leftovers.

NOTE: Some students will count by tens (1 and then add the leftovers. Others will count the
tens as units (“three tens is 30”) and add t oth ways are acceptable for this activity, but
students should eventually be able to rec ) s as units and know immediately that three groups of 10
make 30.

bo with cubes.

Repeat, asking student to fill t
This time, both tutor and s make estimates.

Based on student’s estimate, a
ask him her to find t otal as de

im/her to tell how many groups of tens there should be. Then
ribed above.

Repeat the activity Severaktimes for different quantities.

Making Tens / Strategies to 20



% HEART

MATH TUTORING

Adding Tens with Ten Frame Cards

_\

Purpose: Student becomes comfortable adding and subtracting multiples of ten.

&\/

Tell student,
“We are going to practice knowing how many dots are Frame and being
able to add one or more completed tens to that r.“

PART I: Looking at Partially Filled Ten Frames

Materials: Ten Frame Cards / Paper and pencil

Show student the Ten Frame Cards in random order, ask er to say quickly how many
dots are on each card.

If student is slow to recognize any of the num

Example for 9: K
O
O

Ask student, @V
“"What's'an easy y to see that there are 9 dots here?"

s, look at the cards together and ask student to

Help student see the€ g s of 5 and 4 and to see that one dot is missing from 10.
PART II: A@ﬁlen to Partially Filled Ten Frames

Place a Ten Card with between 1 and 9 dots on the table and ask student to tell the number

YFrame Card beside the first card and ask student,

any dots are on both cards together?”

Adding Tens with Ten Frame Cards / Strategies to 20



Example for 7 and 10:

O|O|O(O|O]| [O|O]|O

olel -
E olele|e %
Let student figure out the total in whatever way he/she chooses. \

Repeat with a variety of numbers. Ask student to write the addition equa r to help
him/her recognize the structure of tens and ones.

OO

Write on paper a mixture of problems as shown below and ask stud -@ the answers. Allow
him/her to use Ten Frames if needed.

Repeat PART II, adding two or more tens to the original n er. (e.g., 4 + 20,9 + 30)

PART IV: Story Problems

one ore tens to a given number and subtracting
the number problem on paper and to tell the

Make up story problems that involve a
10 from a given number. Ask student
answer. Allow him/her to use Ten mes if n

Ask student to make up his/her,qwn e and to tell the answers.

Adding Tens with Ten Frame Cards / Strategies to 20
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8\’8 HEART

MATH TUTORING

Word Problems
&%

Materials: Word Problem Packet for Strategies to 20 (enclosed in Student Progress
Folder) / Pencil

Purpose: Student practices understanding and solving word problems and applying
strategies practiced in tutoring.

1) Ask student to read word problem. @
i

2) Allow student to solve word problem on his/her own. /Strate include drawing pictures,

acting out, and estimating.

3) Support student with questions such as, “"What'} problem asking for?” and “Does
your answer make sense?”

4) Once the student has the correct answer, look at th swer key and find the letter that
corresponds to the correct answer for t roblem.

5) Give the student the letter and hav in that blank within the riddle.

Do this for one or two problems and t move on to the next activity!

NOTE: Many students are reluctant
lack of practice with problem ]
experiment with word problem

f word problems due to reading comprehension issues or a
can create a supportive, safe environment for students to
confidence needed to attempt this challenging and important work.

Word Problems (1) / Strategies to 20



MATH TUTORING

8@ HEART STRATEGIES TO 20

Connecting Students & Volunteers
for Results that Count

LESSON, 2

AN

GOALS

Student will be able to:

1. Add and subtract numbers up to 20 using known combinations
and the underlying structure of tens and ones. Explain.
2. Solve word problems for numbers up to 20.

ACTIVITIES

The time required to complete each activity will vary from student to
student. Allow student to move at his/her own pace. If more time i
needed, lessons can be carried over to the next tutoring session.

Rearranging into Tens and Leftovers

Ten Frame Addition (9+ and 8+)
Word Problems
Combos to 10 Review Games

q

MATERIALS ENCLOSED

2 Blank Ten Frames

Ten Frame Cards

MATERIALS TO GET

Connecting Cubes (2 bags,
different colors)

1 Red Number Cube (4-9)
2 Yellow Number Cubes (1-6)

Paper and pencil

IN PROGRESS FOLDER

Word Problem Packet for
Strategies to 20

Strategies to 20

Lesson 2



8\’8 HEART

MATH TUTORING
Rearranging into Ten and Leftovers

AN

Materials: Connecting Cubes (2 bags, different colors) / 2 Blank Ten Frames

Purpose: Student practices adding two numbers whose sum is greater than 10 by
rearranging cubes to make a ten with leftovers.

N

Tell student,

“Our number system is organized into tens. You
ten to any number. You also know how to brea
(combinations). We are going to practice using c
numbers into tens and leftovers.”

Choose two numbers that add up to a number betw 11 a . Ask student to put cubes
representing the two numbers on the Blank Ten Frarnes as.shown below. (Use two different colors

een how easy it is to add a
into two parts
ns to rearrange

for the two numbers.)

Example for 8 red and 5 yellow cubes: %
Q.

OO00O000SE EEEE
EEmE ||

Ask student, %\

“How can you rea esé cubes so it is easy for you to quickly see how many
you have in all?”

Allow student to braj
student recommen ourage student to move the yellow cubes to complete the Ten Frame
with the red cub

-
»

Rearranging into Tens and Leftovers / Strategies to 20
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Ask student:

“Now that you’ve rearranged the cubes, can you tell me easily how ma u have
altogether?"

“"How many cubes are in the filled frame? How many are leftover? Ho
we have altogether?”

Repeat activity several times, rearranging cubes into one ten and leftovers. A u
many leftovers?” and "How many altogether?” after the cubes are rearran

®
&
R
NS

Rearranging into Tens and Leftovers / Strategies to 20
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8\'8 HEART

MATH TUTORING

Ten Frame Addition (9+ and 8+)

VAN

Materials: Connecting Cubes (1 bag) / 1 Red Number Cube (4-9) / Ten Frame Cards

Purpose: Student explores completing a ten and determining leftovers when adding
above 10.

PART I: Adding Any Number to 9 \j

Tell student,
“"We are going to practice adding any n:&;_n

Place a Ten Frame Card filled with 9 dots on the ta

Put a pile of 4 cubes beside the card and say,
“"We have 9 on the Ten Frame. Iwan d 4 cubes to this 9. (So, 9 + 4.)”
“"How many will I have altogether?”

Allow student to answer in whatever way he chooses.

Model how to use knowledge of tens

d-the total without having to count by ones saying,

“How many cubes wou
answer 1. Tutor sh

ad to complete this frame of 10?” Student should

“How ma

+3or1<>
oloto|e|e

VAN

olo|e|e

Y%

Ten Frame Addition (9+ and 8+) / Strategies to 20
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Tell student,

“Now I want you to try a few more. You can roll the Number Cube to de ine
what number to add to 9.”

Ask student to roll the Number Cube several times and add a variety of humber 9.
For the first few rolls, allow student to work with the cubes to complete the 1 d ee the
leftovers.

For the next few rolls, encourage student to use his/her knowledge of co o predict
what the leftovers will be.

NOTE: After student rolls the Number Cube, tutor can hide the group’of cr his/her hand and
make the student request the number of cubes needed to complete n. eht must then use his/her
knowledge of combinations to determine the “leftovers”.

PART II: Adding Any Numberto 8

Repeat PART I using the 8 dot Ten Frame Card inst the 9.

PART III: Using Fact Families to Add

Tell student,

“It's important that you are ays using your knowledge of combinations to add,
rather than counting by ones. On o help’ us with this is to use the visual of fact
families to see what combination will al us to make a new ten. ”

Have your student tell you the missi in each fact family that will allow him/her to make a
new ten.
Example:
Whole
8 + 6 =14

V
Powrt Powt
(Makes 8 into- {Q)/ overs)

( w Whole Whole
75 ) 7 8
Y
P»t Pout Pt Pout Pt Poaut

Ten Frame Addition (9+ and 8+) / Strategies to 20
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8\’8 HEART

MATH TUTORING

Word Problems
&%

Materials: Word Problem Packet for Strategies to 20 (enclosed in Student Progress
Folder) / Pencil

Purpose: Student practices understanding and solving word problems and applying
strategies practiced in tutoring.

1) Ask student to read word problem. @
i

2) Allow student to solve word problem on his/her own. /Strate include drawing pictures,

acting out, and estimating.

3) Support student with questions such as, “"What'} problem asking for?” and “Does
your answer make sense?”

4) Once the student has the correct answer, look at th swer key and find the letter that
corresponds to the correct answer for t roblem.

5) Give the student the letter and hav in that blank within the riddle.

Do this for one or two problems and t move on to the next activity!

NOTE: Many students are reluctant
lack of practice with problem ]
experiment with word problem

f word problems due to reading comprehension issues or a
can create a supportive, safe environment for students to
confidence needed to attempt this challenging and important work.

Word Problems (2) / Strategies to 20
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8\’8 HEART

MATH TUTORING

Combos to 10 Review Games @
QL

Materials: Connecting Cubes (1 bag) / 2 Yellow Number Cubes (1-6) / Paper and pencil

Purpose: Student reviews combinations for a variety of Focus Numbers up to 10.
%\/
@ !
Each player makes a game board by writing the numbers 1 t 10 herizontally on a sheet of
paper.

Mandatory Review Game: Elimination

NOTE: Players should use knowledge of combinations WITHOUT COUNT.

First player’s turn:

e First player rolls two Number Cubes and detepmines . He/she then crosses out on
his/her board EITHER the sum OR any combinatien.that adds up to the sum.

For example, if a player rolls 4 and 5, he/she can cross off one of the following:
9
8and 1

7 and 2
6 and 3
5and 4

e First player continues to roll out numbers until he/she is stuck, meaning all
possible combinations for. the rolled have already been crossed out, and he/she is

s
e
not able to do anything e rd.

e When the first play
number that are not

ck, he/she calculates his/her final score by adding all
d out.

Second player repea hat first player has done. Whoever has the lowest score wins!

Play game multiple-times:

Additional Opti | Game (as needed): Hiding Game

NOTE: The e involves naming the missing part (subtraction) which is much more difficult for
stude than ing. The goal is for students to quickly “know” or be able to quickly reason to the answers.

Ask student to count out the number of cubes for the Focus Number.

¢ Hide all of the cubes under your hand.

N

Combos to 10 Review Games / Strategies to 20
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Pull out 2 cubes and leave them showing on the table.
Ask student,
“"How many are still hidden?”

Repeat by showing different quantities of cubes until every possible combination has been tested.

Tips for helping students:

NN

o If the quantity shown is large, it may be easier to think about the problem as addition.
(If 8 - 6 is difficult, suggest thinking about 6 + __ = 8)

e If the quantity shown is close to a double, it may be easier to think of the double and
make an adjustment to find the answer. (8 - 4 = 4, so 8 - 3 must be 5)

L2

R
AL

Combos to 10 Review Games / Strategies to 20
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HEART

%

MATH TUTORING

Connecting Students & Volunteers
for Results that Count

STRATEGIES TO 20

LESSON: 3

AN

GOALS

Student will be able to:

1. Add and subtract numbers up to 20 using known combinations
and the underlying structure of tens and ones. Explain.
2. Solve word problems for numbers up to 20.

ACTIVITIES

The time required to complete each activity will vary from student to
student. Allow student to move at his/her own pace. If more time i
needed, lessons can be carried over to the next tutoring session.

Visualizing Addition with Ten Frames

3
¢

Ten Frame Card Game - Addition

Word Problems

Combos to 10 Review Games

q

MATERIALS ENCLOSED

Ten Frame Cards

MATERIALS TO GET

Connecting Cubes (2 bags,
different colors)

Deck of Cards

2 Yellow Number Cubes (1-6)
2 Yellow Dot Cubes (1-6)
Domino Cards

Paper and pencil

IN PROGRESS FOLDER

Word Problem Packet for
Strategies to 20

Strategies to 20

Lesson 3
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8\'8 HEART

MATH TUTORING
Visualizing Addition
with Ten Frames

NN

Materials: Ten Frame Cards

Purpose: Student visualizes number in relation to ten to add a variety of numbers.

N/
Tell Student,

“"We are going to continue to use our knowledge o mbinations and tens to add
up to make larger numbers.”

NOTE: If student is unable to understand the process Visu continue to work with cubes.

PART I: Visualizing 9+

Present the 9 dot Ten Frame Card and an rtially’ filled card. Ask student how he/she could
use ten and knowledge of combinationsAd help ermine the total.

Exa for 9 + 6:
N

olo|o|aje] olofofe

O
olo|ofef | |©
N

If help is needed, e cubes to present the second humber. Allow student to complete the
ten and find the vers with cubes.
To prompt stu ing, ask:

uld you need to make 10?"” Answer: 1.

w ny “left overs” would you have?” Answer: 5 (I broke the 6 into 1 and 5).

\\H
o
%{o ave one complete 10 and 5 left over, what is the total?” Answer: 10 + 5 =
5.

Visualizing Addition with Ten Frames / Strategies to 20
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NOTE: Encourage student to think about combinations rather than counting to determine the leftovers.
One way to do so in the example above is to ask, "What combination of 6 would you use to break it

apart?”
Repeat for 9 plus other numbers. @

PART II: Visualizing 8+
Present the 8 dot Ten Frame Card and another partially filled card. Ask stude‘% she could

use ten and knowledge of combinations to help determine the total.
Example for 8 + 6: : : ;

@) O|0]0O O|o|O|0|0O)
7

If help is needed, use loose cubes to present the se&wow student to complete the

@)
@)

ten and find the leftovers with cubes.

To prompt student thinking, ask:

“"How many would you need to ke L Answer: 2.
“"How many “left overs” would you ?"  Answer: 4 (I broke the 6 into 2 and 4).
“If you have one complete 10 an eft over, what is the total?” Answer: 10 + 4 =

14.
Repeat for 8 plus other numbe
NOTE: Encourage student t ink u mbinations rather than counting to determine the leftovers.

One way to do so in the exam to ask, "What combination of 6 would you use to break it
apart?”

PART III: Visualizi + and 6+

Continue the act sing 7 and 6 as the starting Ten Frame numbers.

Visualizing Addition with Ten Frames / Strategies to 20
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8\’8 HEART

MATH TUTORING
Ten Frame Card Game - Addition

N\

Purpose: Student practices adding a variety of humbers using relationships to ten.

Materials: Deck of Cards / Ten Frame Cards

V)=
Part I: Addition with Ten Frame Cards x
Remove Jack, Queen and King from card deck and set deck on ley
Ask student to pick a starting number for the game (6, 7, 8 &ut the Ten Frame Card for
that number on the table.
Ask student to turn over the top card in the deck and the number to the Ten Frame Card.

P

He/she should be able to rearrange the numbers to le ten and have some left over.
Ask student to explain his/her answer in three part

I need to make a ten.
I would have left over.
The total is .

If student answers correctly, he/she kéep e card. If not, tutor gets the card.

NOTE: Encourage student to rely on nowledge of combinations rather than counting to determine
the leftovers. One way to do so is to ask) mbination will you use to break apart the card?”

Part II: Addition without{em ards

)\

Play the game again, but take y the Ten Frame Card and use a playing card to show the
starting number (6, 7,8, or 9). This will challenge student to think about what is needed to
complete the ten wj t using the Ten Frame as a visual.

Ten Frame Card Game - Addition / Strategies to 20
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8\’8 HEART

MATH TUTORING

Word Problems
&%

Materials: Word Problem Packet for Strategies to 20 (enclosed in Student Progress
Folder) / Pencil

Purpose: Student practices understanding and solving word problems and applying
strategies practiced in tutoring.

1) Ask student to read word problem. @
i

2) Allow student to solve word problem on his/her own. /Strate include drawing pictures,

acting out, and estimating.

3) Support student with questions such as, “"What'} problem asking for?” and “Does
your answer make sense?”

4) Once the student has the correct answer, look at th swer key and find the letter that
corresponds to the correct answer for t roblem.

5) Give the student the letter and hav in that blank within the riddle.

Do this for one or two problems and t move on to the next activity!

NOTE: Many students are reluctant
lack of practice with problem ]
experiment with word problem

f word problems due to reading comprehension issues or a
can create a supportive, safe environment for students to
confidence needed to attempt this challenging and important work.

Word Problems (3) / Strategies to 20
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8\’8 HEART

MATH TUTORING

Combos to 10 Review Games

AN

Materials: Connecting Cubes (2 bags, different colors) / Domino Cards / 2 Yellow Dot
Cubes (1-6) / 2 Yellow Number Cubes (1-6)

Purpose: Student reviews combinations for a variety of Focus Numbers up to 10.

Mandatory Review Game: Domino War Q

Split the cards evenly between the two players.

First, tutor and student each turn over a card and say the su at is 'showing on their card.
Ensure students are not counting dots by ones or twos. Encourage\students to use known
combinations to determine the sum on each card.

Then, student tries to say the difference between thé t ards while tutor counts slowly to 3.

If student says the answer before tutor gets t he/she keeps both cards. If not, tutor keeps the

cards.

Play continues until all of the cards are tutne er. The person with the most Domino Cards is the

winner.

Additional Optional Game (a&n%ce Race

Part I: Dot Cubes

Using Connecting Cubes of o 0 s “points”, award a cube to the winner.
Ask student to roll 2/Yéllow Dot Cubes and to tell the sum as quickly as he/she can.
If student tells the

student has not
point.

m in 3 seconds, without counting by ones, student gets a point. If
nced the sum within tutor’s count of three, tutor tells the sum and gets the

Continue u necting Cubes of one color are awarded as points.

Keep dent’s gubes in a pile off to one side.

Pa&\ ber Cubes

Combos to 10 Review Games / Strategies to 20
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Use 2 Yellow Number Cubes and the second color of Connecting Cubes as points and repeat
activity.

When 20 Connecting Cubes of the second color have been awarded as points, note whether
student is better at recognizing dots or numerals by comparing the student’s two piles b

Provide more practice with either dots or numerals, depending on what student ne

It's important to practice with both numerals and dots to ensure student is reco
dots (rather than counting) and is associating numerals with quantities (rath
equations).

Combos to 10 Review Games / Strategies to 20
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@'8 HEART STRATEGIES TO 20

MATH TUTORING

Connecting Students & Volunteers
for Results that Count

LESSON- 4
N

GOALS

Student will be able to:

1. Add and subtract numbers up to 20 using known combinations
and the underlying structure of tens and ones. Explain.
2. Solve word problems for numbers up to 20.

ACTIVITIES

The time required to complete each activity will vary from student to Q
student. Allow student to move at his/her own pace. If more time is
needed, lessons can be carried over to the next tutoring session. %

Subtracting 9 and 8 with Ten Frames

Roll and Subtract with Ten Frames

Ten Frame Card Game - Subtraction
Word Problems &

Combos to 10 Review Games

Strategies to 20

MATERIALS ENCLOSED

Ten Frame Cards

MATERIALS TO GET
1 Red Number Cube (4-9)

Deck of Cards

Dot Arrangement Cards (All colors)

Paper and pencil

IN PROGRESS FOLDER

Word Problem Packet for
Strategies to 20

Lesson 4
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8\’8 HEART

MATH TUTORING

Subtracting 9 and 8

with Ten Frames @
Q\

Purpose: Student practices using knowledge of parts of numbers (combinations) to
subtract from numbers between 11 and 20.

Materials: Ten Frame Cards

Tell student,

“"We know that thinking of humbers as tens and s le ones helped us add
numbers with sums greater than 10. Now we are‘go to think about tens and
leftover ones when we subtract.”

PART I: Subtracting 9 Using Ten Frames

Present two Ten Frames Cards (one filled and one filled) and ask student to subtract 9, as
shown in the example below.

Example for 16 - 9: x

Ask student, %

“If we subtract 9 fro

ber, how many would be left?”

If student counts by ones to take
encourage him/her to use
subtract more quickly and co

let student know that his/her answer is correct, but
of’parts of numbers (combinations) and tens and ones to
. Say,

parts, usin
If help is need el the*following as two ways to subtract using knowledge of combinations:
“If you take the card showing 6 away first, how many would you still need to take
frosw ause 9 take away 6 leaves 3.

“After you take away 3 how many would be left?” Answer: 7.

NO t may need to use fingers to cover dots. Encourage him/her to use known combinations
th ounting one by one. One way to do so in the example above is to ask "What combination of
| you use to take the 9 away?”

Subtracting 9 and 8 with Ten Frames / Strategies to 20

25



Continuing to look at the problem above, tell student,
“We can also look at this problem in a different way.”

“If you take 9 away from the completed ten first, how many would be left o t
Ten Frame?"” Answer: 1.

“If you have 1 left and 6 left, how many are left in all?” Answer: 7.
Repeat, subtracting 9 from different sets of Ten Frame Cards (one filled and o r filled).

PART II: Subtracting 8 Using Ten Frames

Present two Ten Frames (one filled and one partially filled) and ask o.subtract 8, as
shown in the example below:
Example for 14 - 8:

AN
o 0|0 00 o000 O
LI IR AK BN
Ask student, \/
“If we subtract 8 from this number, how ma ill be left?”

If student counts by ones to determine the an , help him/her use knowledge of combinations
and tens and leftovers to subtract.
If help is needed ask,

“If you take the group of 4 away t, how many will you still need to take from
the ten? "
Answer: 4, because 8 take aw

“After you take 4 more

NOTE: Student may need to to cover dots. Encourage him/her to use known combinations
rather than counting one by one.
8 will you use to take 8away?”

“If you ta away from the completed ten first, how many would be left on that
Ten nswer: 2.

If you have 2 left and 4 left, how many are left in all?” Answer: 6

Subtracting 9 and 8 with Ten Frames / Strategies to 20
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8\58 HEART

MATH TUTORING

Roll and Subtract with Ten Frames

AN

Materials: 1 Red Number Cube (4-9) / Ten Frame Cards

Purpose: Student practices subtracting a variety of numbers that require breaking up a
complete ten.

N

Tell student,

“"We are going to practice subtracting a variety o bers. Try to use your

knowledge of combinations so you won’t need to.count."The Ten Frame Cards
might help you visualize what you are doing."
Place a filled Ten Frame Card face up in front of stu and d Ten Frame Cards for numbers

1 to 5 face down on the table.

Tell student,
“"To determine our starting num of the cards that are face down and
place it face up beside the fille rame.

Now roll the Number Cube to'de ine what number we will subtract. Think
about how you can use pa of nu rs (combinations) to help you.”
Ask student to subtract the nu olled from the two Ten Frames and to explain his/her method
for doing so.

Example for 12 - 7:

o|oleolo]le| |o]|o
olo|ole|e

Two possi Wsubtracting:
e Take roup of two and then take 5 from the 10, leaving 5.
o ke m the completed 10, leaving 3 and 2, for a total of 5.

Roll and Subtract with Ten Frames / Strategies to 20
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Example for 15 - 4.

O|O0|O0|O|O O|10|O0|10|O
O|O0|O0|O0|0O

Two possible methods for subtracting:
e Take away a 4 from the 5, leaving 10 and 1 for a total of 11. (This j
e Take 4 from the completed 10, leaving 6 and 5 for a total of 11.

After several rolls, ask student to pick a different card to go with th
Repeat until all the cards on the table have been used. &

Roll and Subtract with Ten Frames / Strategies to 20

28



8\’8 HEART

MATH TUTORING

Ten Frame Card Game - Subtraction //:
AN

Materials: Deck of Cards / Ten Frame Cards

Purpose: Student practices subtracting from a variety of numbers between 11 and 20
using relationships to ten.

Part I: Subtraction with Ten Frame Cards

Remove face cards (Jack, Queen and King) from card deck.

Ask student to pick a starting number for the game (between nd d to put a filled Ten
Frame Card and a partially filled Ten Frame Card on the tableto r sent that number.

NOTE: Ensure that student spends at least half of his/her practice su cting from numbers between 11
and 15, where he/she will more frequently be required to ta somge|ones from the completed ten to
determine the difference.

Ask student to turn over the top card in the deck and to ract that number from the Ten

Frame. Ask student to explain his/her steps for doing so.

If student answers correctly, he/she keeps the ¢ f not, tutor gets the card. Whoever has
more cards at the end wins.

In the beginning, student may want t some.of the dots to help him/her see what is left.
Allow him/her to do this for a short period of\fime, then encourage student to rely on knowledge of
combinations.

Part II: Subtraction without%& e Cards

Play the game again, but ta e Ten Frame Cards. Choose a starting number between 11
and 20. This will challenge student to think about the combination needed for subtracting without
a visual aid.

If student answers corr , he/she keeps the card. If not, tutor gets the card. Whoever has
more cards at t wins:

ate between using the Ten Frame Cards as visuals and solving problems

If student strug
i d/or use prompts like in the example problem below to support him/her.

without th

what ten frame cards would be used to make the 14. Now where do you
he 8 from?”

Ten Frame Card Game - Subtraction / Strategies to 20

29



8\’8 HEART

MATH TUTORING

Word Problems
&%

Materials: Word Problem Packet for Strategies to 20 (enclosed in Student Progress
Folder) / Pencil

Purpose: Student practices understanding and solving word problems and applying
strategies practiced in tutoring.

1) Ask student to read word problem. &i

2) Allow student to solve word problem on his/her own. tegies.nclude drawing pictures,
acting out, and estimating.

3) Support student with questions such as, "W is th lem asking for?” and “Does
your answer make sense?”

4) Once the student has the correct answe
corresponds to the correct answer for the

look at the answer key and find the letter that

5) Give the student the letter and ha

Do this for one or two problems,and the ove on to the next activity!

NOTE: Many students are rel
lack of practice with problem s
experiment with word problems a

| of word problems due to reading comprehension issues or a
rs can create a supportive, safe environment for students to
ain confidence needed to attempt this challenging and important work.

Word Problems (4) / Strategies to 20

30



8\’8 HEART

MATH TUTORING

Combos to 10 Review Games

AN

Materials: Deck of Cards / Dot Arrangement Flash Cards (All colors)

Purpose: Student reviews combinations for a variety of Focus Numbers up to 10.

Mandatory Review Game: War with Playing Cards @

Divide cards evenly between players. Each player turns ov ca Student must say the
difference between the cards before tutor completes a slow tto e. If student does so,
he/she keeps the cards. If not, tutor keeps the cards.

You can either remove the Jack, Queen, and King, or’keep t
Jack = 11, Queen = 12, and King = 13

as an added challenge.

Together with student, flip through the D gement Cards one by one. Ask student to identify
the total shown on the cards as quickly ossible.without counting by ones. After student
identifies the total, ask him/her to poiRt o e groups he/she sees within the number.

For example, for a card showing 9, ent might say, "4 + 5 = 9” if he/she sees a group of 4

and of 5 on the card. (Other combin
the groups of dots/shapes.)

are acceptable, depending on how the student sees

To prompt student to use ecognizable groups, ask,

“What groups do you
“"How many js/that altogether?”

Or, if student begi ing the total, ask,

“"How that?”
Note: Cou o) or twos is not satisfactory. Encourage student to identify larger groups,
emphasizing ations you have practiced in the Combinations to 10 concept level.

Combos to 10 Review Games / Strategies to 20
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LESSON- 5

AN

GOALS

Student will be able to:

1. Apply and explain strategies for adding and subtracting
numbers up to 20.
e Using knowledge of combinations, combine two
numbers by reorganizing the parts into a ten and ones.
e Subtract using combinations that relate to the
underlying structure of tens and ones.
2. Solve word problems for numbers up to 20.

The time required to complete each activity will vary from student to
student. Allow student to move at his/her own pace. If more time is
needed, lessons can be carried over to the next tutoring session.

Teen Addition and Subtraction

Teen Word Problems

Word Problems

War for Sums Greater than 10 i&

q
ACTIVITIES %

MATERIALS ENCLOSED

None

MATERIALS TO GET

Deck of Cards

Paper and pencil

IN PROGRESS FOLDER

Word Problem Packet for
Strategies to 20

Strategies to 20

Lesson 5
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Teen Addition and Subtraction (:@

Materials: Paper and pencil

Purpose: Student practices using combinations and relationships to ten to solve written
problems.

Write the problems below on a piece of paper for student to solve.
about the problem and what he/she knows about the number relatip
work on it.
After student solves each problem, ask,

“"How did you solve the problem?”
If needed to encourage more thorough explanations, ask,
(For addition) "How did you make a ten with leftovers?”

(For subtraction) “Describe the ten frame c you would use. From where did you take
the number?”

Notice how he/she approaches the prob S.
e Does he/she revert back to cou
e Does he/she try to employ a learned cedure that it not needed? (For example, some
re of

students have learned the p orrowing” from the tens place, which is
unnecessary for problems wi up to 20.)

NOTE: If needed, students may a
If student struggles with a particular
answer by thinking in terms o f
think about "8 plus what makes

tween using Ten Frame Cards and solving without visuals.

on problem, suggest that he/she experiment with finding the
or example, if the problem is 12 — 8, some students may prefer to
is especially true when the number being subtracted is large.

5+ 8= 9+ 4= 7+ 6=

12-7 = 14 =5 = 13-9 = 11 -8=

Teen Addition and Subtraction / Strategies to 20
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AN

Materials: Paper and pencil

Purpose: Student practices using combinations and relationships to ten to solve
word problems.

strategies he/she has learned.

A4
Ask student to read and solve on blank paper the word problt&wwage the use of

After student solves each problem, ask,

“"How did you solve the problem?”
If needed to encourage more thorough explanations, ask,
(For addition) *"How did you make a ten wit tovers?”

(For subtraction) “Describe the ten fra
the number?”

s you would use. From where did you take

NOTE: The word "more” can sometimes mislea
add. While this is sometimes true, they~aust reme
comparing to find the difference, which Is\subtraction.

dents because they see it as a key word for needing to
er that the question "how many more?” requires

pdrty. How many people did she invite in all?

Fourteen ducks were swimming the pond. Eight flew away. How many ducks were left on the
pond?

Jose read 8 pages of hi homework before dinner. He read 7 pages after dinner. How many
pages did Jose 1, in all?
John has 5 cou y has 12 cousins. How many more cousins does Rodney have than

Teen Word Problems / Strategies to 20
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War for Sums Greater than 10

Materials: Deck of Cards

Purpose: Student practices adding numbers with sums of 10 or greater.

Split the cards evenly between the two players.

d explains how he/she knows
r than counting (by ones).

Each player turns over two cards, tells the sum of his/h
the sum. The player’s explanation must refer to some
For example, the player could use his/her knowledg
rearrange a number into tens and leftovers using k ombinations to 10.

In taking turns, model for student how to explain his/her thinking, using doubles combinations or
knowledge of tens and leftovers.

If student needs help creating an adequa
¢ How many are needed to
¢ How many leftovers wo

, prompt with the following questions:
f the numbers a ten?

The player with the higher sum ets@ =-all 4 cards.

If there is a tie, each player turn
wins all 8 cards.

3 'second pair of cards and the player with the higher sum

When all the cards have been , the player who has kept the most cards is the winner.

War for Sums Greater than 10 / Strategies to 20
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Word Problems
&%

Materials: Word Problem Packet for Strategies to 20 (enclosed in Student Progress
Folder) / Pencil

Purpose: Student practices understanding and solving word problems and applying
strategies practiced in tutoring.

1) Ask student to read word problem. @
i

2) Allow student to solve word problem on his/her own. /Strate include drawing pictures,

acting out, and estimating.

3) Support student with questions such as, “"What'} problem asking for?” and “Does
your answer make sense?”

4) Once the student has the correct answer, look at th swer key and find the letter that
corresponds to the correct answer for t roblem.

5) Give the student the letter and hav in that blank within the riddle.

Do this for one or two problems and t move on to the next activity!

NOTE: Many students are reluctant
lack of practice with problem ]
experiment with word problem

f word problems due to reading comprehension issues or a
can create a supportive, safe environment for students to
confidence needed to attempt this challenging and important work.

Word Problems (5) / Strategies to 20
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Connecting Students & Volunteers
for Results that Count

LESSON- 6

AN

GOALS

Student will be able to:

1. Apply and explain strategies for adding and subtracting
numbers up to 20.
e Using knowledge of combinations, combine two
numbers by reorganizing the parts into a ten and ones.
e Subtract using combinations that relate to the
underlying structure of tens and ones. Q
2. Solve word problems for numbers up to 20.

ACTIVITIES

The time required to complete each activity will vary from stude
student. Allow student to move at his/her own pace. If more time is
needed, lessons can be carried over to the next tutoring session.

War for Subtraction in the Teens

Near 10

Word Problems

After this lesson is completed, check h the Program
Coordinator to determine if you ent\is ready to move
on to the next Concept Notebook.

Strategies to 20

MATERIALS ENCLOSED

Ten Frame Cards (optional)

MATERIALS TO GET

Deck of Cards

Paper and pencil

IN PROGRESS FOLDER

Word Problem Packet for
Strategies to 20

Lesson 6

37



8\’8 HEART

MATH TUTORING

War for Subtraction in the Teens

S\ 9

Purpose: Student practices subtracting from a variety of numbers between 11 and 20.

Remove face cards (Jack, Queen, and King) from card deck. @
Find two “ten” cards and place one in front of each player. @

Materials: Deck of Cards / Ten Frame Cards (optional)

Divide remaining cards evenly between each player.

Play war as follows:

e Tutor turns over his/her top card, places it besi er ten and says the total.

e Tutor turns over a second card and subtracts it from al and says the answer.

e Student does the same as tutor.

¢ The player with the higher answer takes both secon rds, keeping the tens on the table.
If there is tie, repeat the process and t layer with the higher final answer takes all four
second cards, keeping the tens on the tab

e Continue until the cards in the origi [ sed up. The player who “wins” the most

cards is the winner.

NOTE: Encourage student to use known
the answer. Occasionally ask student t

If student needs help visualizing sub
starting point.

;~Use Ten Frame Cards instead of playing cards as the

rame thinking for subtracting above 20, use two or more
addition.

Extra Challenge: To intro
“ten” cards as the starting poin

War for Subtraction in the Teens / Strategies to 20

38



8\’8 HEART

MATH TUTORING

Near 10 //3/\

Materials: Deck of Cards / Paper and pencil

Purpose: Student practices adding and subtracting numbers between 10 and 20.

PartI: Warm Up O %
Remove from the deck cards above 10 and below 4. Flip over three@ .

Tell student,
“"We are going to play a game where each of us g thre s. Whoever can add
and subtract them to make a humber closest to g a point.

First we will play a practice round, helping each o see the different ways cards
can be added and subtracted.”

Tutor and student each write several possible ways an btract these three numbers.
Compare answers. Help student identify ways he/she ha tried. Then, discuss which of the
answers is closest to ten.

Example for 4, 8, and 9: mple for 5, 7 and 9:
e 4+8-9=3 e 74+9-5=11 (closest to 10)
e 8+9-4=13(closest to 10) e 54+7-9=3
e 9+4-8=5

Do this several times with diffe se f three cards until student feels comfortable.
Part II: Game
Deal three cards face up to tu ndthree more face up to student.

Tutor and student choose how they would like to add and subtract their cards, with the goal
of finding a total as“clos 10 as possible, using all three cards.

NOTE: Student'r
Tutor sho casienally help student see different answers which may be closer to 10 if student
is not doing

The first playe get 5 points is the winner. (Shuffle and reuse cards as needed.)

Exma nge: Deal out 4 cards to each player. Players must add three cards and subtract
one’ffom the total to get as close to 20 as possible.

ite on paper all of the possible ways to add and subtract the numbers, if needed.

<)

Near 10 / Strategies to 20
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Word Problems
&%

Materials: Word Problem Packet for Strategies to 20 (enclosed in Student Progress
Folder) / Pencil

Purpose: Student practices understanding and solving word problems and applying
strategies practiced in tutoring.

1) Ask student to read word problem. @
i

2) Allow student to solve word problem on his/her own. /Strate include drawing pictures,

acting out, and estimating.

3) Support student with questions such as, “"What'} problem asking for?” and “Does
your answer make sense?”

4) Once the student has the correct answer, look at th swer key and find the letter that
corresponds to the correct answer for t roblem.

5) Give the student the letter and hav in that blank within the riddle.

Do this for one or two problems and t move on to the next activity!

NOTE: Many students are reluctant
lack of practice with problem ]
experiment with word problem

f word problems due to reading comprehension issues or a
can create a supportive, safe environment for students to
confidence needed to attempt this challenging and important work.

Word Problems (6) / Strategies to 20
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LESSON, 7

AN

GOALS

Student will be able to:

1. Apply and explain strategies for adding and subtracting
numbers up to 50.
¢ Using knowledge of combinations, combine two
numbers by reorganizing the parts into a ten and ones.
e Subtract using combinations that relate to the
underlying structure of tens and ones.

q
ACTIVITIES %

The time required to complete each activity will vary from student
student. Allow student to move at his/her own pace. If more ti
needed, lessons can be carried over to the next tutoring session.

Ten Frame Connection - Addition and Subtraction

N

After this lesson is completed, chec e Program
Coordinator to determine if yout stud is ready to move
on to the next Concept Noteboo

Strategies to 20

MATERIALS ENCLOSED

Ten Frame Cards

MATERIALS TO GET

Connecting Cubes (2 bags of the
same color)

Paper and pencil

Lesson 7
41

41
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Ten Frame Connection — Addition and Subtraction//:
/\

Materials: Connecting Cubes (2 bags of the same color) / Ten Frame Cards for Strategies
/ Paper and pencil

Purpose: Student practices solving multi-digit addition and subtraction problems based on
knowledge of place value and parts of humbers.

Tell student, Q %

“Today we are going to practice connecting the work y in Strategies to
20 to adding and subtracting larger humbers.”

Part I:

Place the Ten Frame Card showing 8 dots in front of the stu t. A im/her,
“"How many dots are on this Ten Frame Car@
“"How many would there be if we added@
6 cubes

Ensure student is simply visualizing the additional

student to explain his/her answer in three par
I need to make a ten.
I would have left over.
The total is .

her than physically adding them. Ask

Next, add two filled Ten Frames ab he Ten-Frame Card showing 8 dots. &l (€] (€] [¢] [¢)
(See diagram to the right.) ©] [¢] [¢] [¢] [©]
Ask student, OJ010J0JO
©] [¢] [¢] [e] [¢]
“"How many dots Ten Frame Cards now?” 28 olololelo
“"How many Id there.be if we added 6 more?” OJojo
Ask student to expfain her answer in three parts:

to make a new ten.
left over.

Ten Frame Connection - Addition and Subtraction/ Strategies to 20
42

42



37 +5=7 29+ 6 =7

Part II:

Build 28 with connecting cubes of one color and place in front of student (see
picture to the right).

Tell student,

“Now we are going to solve the same set of problems using

connecting cubes rather than Ten Frame Cards, as that’'s wh
see for the rest of this notebook.”
Ask student, @

“"How many cubes are on the table?” 28

“"How many would there be if we added 6 more?”

If student doesn’t use this structure on his/her own, prompt s nt to’explain answer in the
following three parts:
I need to make a new ten. &

I would have left over.
The total is .

Complete this process (using the cubes as a visu d having the student explain his/her answers
in three parts) with the following additionakpro

37+5=7 29+6=7 &

Part III:
Tell student,

“Now we will pra action problems in the same way, starting with Ten
Frame Cards.”

Place two Ten Fram rds showing 13 dots in front of the student (10 and 3). Ask him/her,

“"How m ots on this Ten Frame Card?” 13
“"How there be if took away 6?"” Student’s answer should not include
counting b or counting by ones.

If student st

Ten Frame Connection - Addition and Subtraction/ Strategies to 20
43
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Next, add two filled Ten Frames above the Ten Frame Card showing 13 dots.
(See diagram to the right.)

Ask student,
“"How many dots are on the Ten Frame Cards now?"” 33

“"How many would there be if we took away 6?"” Student’s answer
should not include counting back or counting by ones.

14 -8 =7 12-5=7 @
24-8=7 32-5=7? &

Build 33 with connecting cubes of one color and plac fr of

picture to the right).

dent (see

Tell student,

“"Now we are going to solve the same
connecting cubes rather than Ten

f problems using

< E o
Cards.”

Ask student,

table?

3

“"How many cubes are on

“"How many would th
counting back or countin

Complete this process (using
answers) with the following addi al problems:

] [©)
] [©)

O
O

@] [¢] | [e] [©)

I

] [¢] | [e] [©)

O

N

oliololiolol|ele

Q
O]
Q)

[Iol|e]o

Complete this process (using the Ten Frame Cards as visuals and having w
answers) with the following additional problems:

his/her

s as a visual and having the student explain his/her

be e took away 6?” Student’s answer should not include
n

Ten Frame Connection - Addition and Subtraction/ Strategies to 20

L
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PLACE VALUE AND
MULTI-DIGIT ADDITION AND SUBTRA
Concept Overview

END OF PROGRAM ASSESSMENT

-digit numbers and to explain using

Example:
Student will be asked to add and subtract and
knowledge of place value and parts of nurber encil™and paper will be available as tools.)

KEY POINTS

The information below may assist you in helping your student.

e Our number system is based on forming groups of ten. Once formed, groups of ten (“tens”)
can be counted as though they were single objects. This is a new concept compared to
counting by ones (one-to-one correspondence).

e In this concept notebook, students will be asked to solve two- and three-digit addition and
subtraction problems in a variety of ways to strengthen their ability to think flexibly about
numbers.

e Some students may already know the standard algorithms that call for “borrowing” and
“carrying over”, but often they have learned these as procedures without truly understanding
the number relationships behind the steps involved. Tutors should not refer to “borrowing” and
“carrying over” when working in this concept notebook. Instead, tutors should encourage
students to make “new tens” and/or “make new hundreds” when adding, and “break up a ten
into ones” or “break up a hundred into tens” when subtracting.

e While using standard algorithms is not wrong, relying on rules and procedures can prevent
students from thinking logically and efficiently about problems, and when a calculation error
occurs, they may be unable to recognize that their answers are unreasonable.

e Some students will move quickly though the lessons. Others may need multiple tutoring
sessions on the same lesson.

~

Place Value and Multi-Digit Addition and Subtraction
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PLACE VALUE
LESSO

NN

GOALS

Student will be able to:

1. Make as many tens as possible and see the leftovers to
determine the total.

2. Represent two-digit numbers in different ways by
breaking apart and rearranging hundreds, tens, and ones.

The time required to complete each activity will vary from student
student. Allow student to move at his/her own pace. If more tij
needed, lessons can be carried over to the next tutoring sessii

Candy Store
Making Tens - Measuring
Different Ways

Word Problems

Place Value and Multi-Digit Addition and Subtraction

ACTIVITIES %

MATERIALS ENCLOSED
First to 50 Worksheets (2)

MATERIALS TO GET

Connecting Cubes (5 bags of one
color, 3 bags of a different color, 3
bags of a different color)

Different Ways Worksheet

Word Problem Packet for
Place Value

Paper and pencil

Lesson 1
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Candy Store (:
(A

Materials: Connecting Cubes (2 blue bags, 2 green bags, 1 red bag), First to 50
Worksheets (2), Pencil and paper

Purpose: Student works with cubes to make groups of ten and relates them to the total
number.

Before beginning:

e Tutor will put 26 blue Connecting Cubes in one bag, 3 en Cennecting Cubes in one
bag, and 17 red Connecting Cubes in one bag. (This require consolidating two bags of
u

cubes for the blue and green). Note: If green, red, a e cubes are not available please

swap with other colors!
e Student will create a recording sheet like the 6ne b
BoXeS ‘ ndividuals

Together with student, read the following %nd subsequent questions.

Total Candies

“Congratulations! You ha V’! rchased a candy store and are preparing for the

grand opening. The candy i ped to you in bags. Each bag holds a different number
of pieces depending on the t andy. You are going to sell your candy to customers
in boxes of ten same co C or as individually wrapped pieces. Let’s get ready!”
Tell student,

“Place your e Blast’ candies on the ten frames to see how many boxes you will

need for those candie

% Candy Store /
Place Value and Multi-Digit Addition and Subtraction

3



First to 50 Worksheet

Once completed, ask student,

“"How many boxes will you need for '‘Blue Blast’ and how many
individuals will you have leftover? How many total pieces of blue
candy do you have?

Have student record his/her findings on the recording sheet.

Tell student,

“Now place your ‘Green Gobstoppers’ candies on the t e see how many
boxes you will need for those candies.”
Once completed, ask student,

“"How many boxes will you need for ‘Green Gob pe nd how many
individuals will you have leftover? How many total piec f green candy do you have?

Have student record his/her findings on the recordin e
Repeat this process with the “Cherry Chews.”

To ensure understanding, ask student,

“If you order a bag of ‘Lemon Li pieces how many boxes would you

need and would you have any leftover'to |l individually?”
If student struggles, have him/her get™cub represent the candy and place them on the ten
frames.

Finally, ask student,

“If I bought 7 boxes of nd 6 individual pieces, how many total pieces
would I have?”

Candy Store /
Place Value and Multi-Digit Addition and Subtraction
4
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Making Tens - Measuring

AN

Materials: Connecting Cubes (3 bags of one color, 3 bags of a different color) / Paper
and pencil

Purpose: Student works with cubes to make groups of ten and relates them to the total

number.

Tell student, \

“Today we are going to practice measuring the length g ects in tens and

ones.”
Make a recording sheet that looks like the following: \ N

Vi
Object Estimate Actual *
Table length 39 (= tens and 9 ones) 52 (5tens and 2 ones)
N

Ask student to select three objects around the r to measure using Connecting Cubes. Ask
student to estimate the length and record it.befo asuring and recording on the recording
sheet as shown.
While the student is measuring, ask,

“Is there a way to keep t how 'many tens you have, using the Connecting

Cubes?”

Students may want to change co
Cube a different color, arr

each new group of 10, make every tenth Connecting
h cube differently, etc.

Student should b
tens is 50.

cognize tens as units and know immediately that 3 tens is 30 and 5

Repeat this for a st three objects.

Ask student)

table measurement was 7 tens and 2 ones. Is that the same as 72?"”
seems to struggle with this concept, have him/her use Connecting Cubes to build

ent and discover the answer on his/her own.

Making Tens - Measuring /
Place Value and Multi-Digit Addition and Subtraction
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Different Ways ((3 N
O\

Materials: Connecting Cubes (5 bags of the same color) / Different Ways Worksheet /
Paper and pencil

Purpose: Student practices representing two- and three-digit numbers in different ways
by breaking apart and rearranging hundreds, tens, and ones.

=7
Ask student to build 45 with Connecting Cubes, ensuring the groups,o together as a
ten. (See example below.) Then help student fill out the Different orksheet, drawing rods
and dots to represent tens and ones as shown below. Help him/her e|“"Expanded Form
Equation” which shows the value of each digit. (See example bgldow.
After writing the equation ask,

“How do your cubes show 40 + 5?” @
Have student point to his/her cube arrangement. &
Different Ways Worksheet
Number_L_
| Traditional Way
Hundreds Tens Ones
& | ‘ \ ‘ l . '.
e 0

| \

Traditional Expanded Form Equation |

40 +R =45 |

~Mmaking a different arrangement. Then ask student to fill in
angement. (See the example below.) Ask student to write

Different Way 1

Hundreds

‘Different Way Equation

301’)6;‘-}5

B |

Different Ways /
Place Value and Multi-Digit Addition and Subtraction



8\’8 HEART

MATH TUTORING

For the new arrangement, ask the student if the total is the same. For the above example;tutor
would ask,

“Is 3 tens and 15 ones the same as 45?”
If your student seems to struggle with this concept, have him/her count out the n Cubes
by tens and ones, or by ones to discover this on his/her own.

f th ifferent
e proeess.

Repeat with a three-digit number between 115 and 150 using the secon
Ways Worksheet. Tutor may help student build trains of ten to speed up

Example for 136:

' Wmﬁqwm ri

After creating a different arrangement (one e

ple below):

J

ones

i
-.; o '

deniz truggles throughout this activity, please make note in Student Progress Log to repeat this

he t tutoring session.

NOTE:_If
actjwity

Different Ways /
Place Value and Multi-Digit Addition and Subtraction
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Word Problems
&%

Materials: Word Problem Packet for Place Value (enclosed in Student Progress Folder) /
Pencil

Purpose: Student practices understanding and solving word problems and applying
strategies practiced in tutoring.

1) Ask student to read word problem. @
i

2) Allow student to solve word problem on his/her own. /Strate include drawing pictures,

acting out, and estimating.

3) Support student with questions such as, “"What'} problem asking for?” and “Does
your answer make sense?”

4) Once the student has the correct answer, look at th swer key and find the letter that
corresponds to the correct answer for t roblem.

5) Give the student the letter and hav in that blank within the riddle.

Do this for one or two problems and t move on to the next activity!

NOTE: Many students are reluctant
lack of practice with problem ]
experiment with word problem

f word problems due to reading comprehension issues or a
can create a supportive, safe environment for students to
confidence needed to attempt this challenging and important work.

Word Problems /
Place Value and Multi-Digit Addition and Subtraction
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PLACE VALUE
LESSO

VAN

GOALS

Student will be able to:

1. Make as many tens as possible and see the leftovers to
determine the total.

2. Subtract using known combinations and the underlying
structure of tens and ones.

ACTIVITIES %

The time required to complete each activity will vary from student
student. Allow student to move at his/her own pace. If more ti
needed, lessons can be carried over to the next tutoring sessi

Ten Frame Quick Image Cards
First to 50 with Ten Frames

First to Zero with Ten Frames (fro
What's It Worth?

Word Problems

MATERIALS ENCLOSED
First to 50 Worksheets (2)

What's It Worth? Pictures (1-3)

Ten Frame Tornado Cards (1-4)

MATERIALS TO GET

Connecting Cubes (3 bags of one
color, 3 bags of a different color)

Base Ten Cubes (3 bags)
Base Ten Rods (2 bags)
Red Number Cube

Paper and pencil

IN PROGRESS FOLDER

Word Problem Packet for
Place Value

Place Value and Multi-Digit Addition and Subtraction

Lesson 2
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Ten Frame Quick Image Cards

O\

Purpose: Student practices determining the total by finding the number of tens and
ones.

Materials: Ten Frame Tornado Cards (1-4)

N
Show student Ten Frame Tornado Card 1 Side 1 for approximat @ hen cover. Ask
student,

“"How many tens did you see? How many ones? at the total number of
dots?”
Complete this activity for all Ten Frame Tornado Car showi ly one side at a time).

If student struggles, place the Ten Frame Tornado Card on tke table and support with questions

like those below.
Example for 63: %
Ask student, &

o

“Is there an easy way to

w mahny tens we have?” (eg. two groups of three)

“"How many dots are i " (60)

“"How many are o Ten Frame?” (3)

“So, what is 60 and ens and three ones?” (63)

Ten Frame Quick Images /
Place Value and Multi-Digit Addition and Subtraction

10
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First to 50 with Ten Frames

Materials: Connecting Cubes (3 bags of one color, 3 bags of a different color) / First to 50
Worksheets (2) / Red Number Cube / Paper and pencil

Purpose: Student practices creating groups of ten.

Tell student,

making tens and determining the leftovers. Today we are going t
the same kind of thinking to help you add larger humbers.

As you know, our number system is based on tens, so
organized into tens will make it easy to see how many w

Tutor and student both put their own First to 50 Worksheet |
rolling the Red Number Cube (4-9) to determine how many
worksheet, placing the cubes into the ten frame squares, The
reach 50.

er of the game is the first to

Make sure student pays attention to the need for c ing a ten and determining the leftovers.
Tutor and student should record their equations and tota a sheet of paper after each turn.
(See Example Recoding Sheet below.)

Once student is comfortable using cubes to deter the total, increase the challenge by asking,

“Can you use the strategy of thinki bout tens and leftovers to predict your new

total before putting the cubes on rd?
He/she must determine whether t ber added will complete a ten and if so, what the
leftovers will be. Model this way of t ud on your turn. (See Example Response below.)
Example: 28 + 5 E e\Student and Tutor Example Response
cording Sheets 28+ 5
N
& N
ﬂ ﬂ Jj ﬂ ﬂ Student Tutor ﬁ/ "I rolled a 5. I can use 2 to
ﬂ ﬂ ﬂ ﬂ ﬂ 0+8=8 0+7=7 complete a ten and reach 30.
8+7=15 716=13 I will have 3_/eft overil so my
new score will be 33.
9 09a0 \ 15+9=24 13+5=18
% 24+4=28 18+9=27
70000 3,  After each new total is reached, ask student,
% :"}: 7
w15 1 DEGAEEA “How many tens do you have and how many ones? What

nae | e | o is the total?”

L
n g | =
L oam BT o B

fa

NOTE: Encourage students to use known combinations rather than counting
by ones even when working with single Connecting Cubes.

First to 50 with Ten Frames /
Place Value and Multi-Digit Addition and Subtraction

11
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MATH TUTORING
First to Zero with Ten Frames (from 50) C@
N

Materials: Connecting Cubes (3 bags of one color, 3 bags of a different color) / First to
50 Worksheets (2) / Red Number Cube / Paper and pencil

Purpose: Student practices subtracting by using the underlying structure of tens and
ones.

nt of them. Before
filling all five ten

Tutor and student both put their own First to 50 Worksheet on the
starting the game, both players place 50 Connecting Cubes on t
frames.

w m cubes to remove from
ksheet.

Players take turns rolling the Red Number Cube to determin
their mats. The winner of the game is the first to clear his/her

Make sure student is not counting by ones. Rather, she se known combinations to
remove the cubes. Student should also determine I le ithout counting by ones. Model
this by thinking out loud on your turn. To elicit this way inking ask,

“How can you break apart the numb ou rolled to get down to a ten? How many
tens and ones do you have left?”

Model this way of thinking aloud on youy'turn Example Response below.)
Tutor and student should record their equati and totals on a sheet of paper after each turn.
(See Example Recording Sheet bel
Example: 43 - 7
Exa t nt Example Response
or eet 43 -7
Student Tutor ‘/// "I rolled a 7. I will take away the 3 ones to
4 50-7=43 50-6=44 get to 40. I still need to take away 4. When
o e I take 4 from one of the tens, I will be left
| #43-7=36 #4-5=39 with 6 ones. My new score will be 36.”

Once student is comfortable with the materials and rules of the game,

o

ask him/her to predict the resulting number before removing cubes
from the board. The example above shows use of strategies from the

previous concept notebook, Strategies to 20.

% Qo aaaaa
AE=EIENEIENEE

NOTE: If student struggles throughout this activity, please make note in
Student Progress Log to repeat this activity in the next tutoring session.

»®»aaaaan | aa
=T T = = R = =
¥ xQoao@a| aa

First to Zero with Ten Frames (from 50) /
Place Value and Multi-Digit Addition and Subtraction
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MATH TUTORING

What's It Worth? (3
NED

Materials: What's It Worth? Pictures (1-3) / Base 10 Cubes (3 bags) / Base 10 Rods (2
bags) / Paper and pencil

Purpose: Student explores what numbers are composed of and practices writing
numbers composed of multiple tens and ones.

Tell student, x

“Earlier in this notebook, you completed the Differe ksheet and
practiced rearranging numbers into tens and ones. Tod ng to measure
pictures using Base Ten Cubes and Rods to determine Iue" of each picture.
Create a recording sheet that looks like the following: @

Shape 1 Estimate: te@/\ onés—{ Actual: tens, ones
Total: Total:

Shape 2 Estimate: ns, ones | Actual: tens, ones
Total: Total:

Shape 3 Estim & ones | Actual: tens, ones
Tot Total:

Place the What's It Worth? Sha
picture, writing in on the recordi

o) e table and ask student to estimate the “value” of the
eef) Ask student,

“"How many tens a
prediction is!”

estimate? How many ones? Let’'s see how close your

Using Base Ten Cu d Rods, have student fill in the shape using whichever combination of
cubes and rods they ch . When they are finished, have student record the actual value of the
shape by combi e totabnumber of tens and ones needed to fill the shape. Ask student,

our estimate?
her combination of cubes and rods you could use to fill the shape?

“Wi of the shape change with a different combination of tens and ones?
hy hy not?”
Allow nt to'experiment with different combinations of Base Ten Cubes and Rods to see if
he C ind another way to fill the shape. The purpose is for the student to practice
dete i he total when the tens and ones are known, and to see that larger numbers are

What's It Worth? /
Place Value and Multi-Digit Addition and Subtraction

13



composed of smaller numbers and that rearranging the tens and ones will not change the total
amount.

Repeat activity with What's It Worth Shapes 2 and 3, with both student and tutor makin
predictions of what each shape is “worth”.

<
S
rei

D
N

What's It Worth? /
Place Value and Multi-Digit Addition and Subtraction
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MATH TUTORING

Word Problems
&%

Materials: Word Problem Packet for Place Value (enclosed in Student Progress Folder) /
Pencil

Purpose: Student practices understanding and solving word problems and applying
strategies practiced in tutoring.

1) Ask student to read word problem. @
i

2) Allow student to solve word problem on his/her own. /Strate include drawing pictures,

acting out, and estimating.

3) Support student with questions such as, “"What'} problem asking for?” and “Does
your answer make sense?”

4) Once the student has the correct answer, look at th swer key and find the letter that
corresponds to the correct answer for t roblem.

5) Give the student the letter and hav in that blank within the riddle.

Do this for one or two problems and t move on to the next activity!

NOTE: Many students are reluctant
lack of practice with problem ]
experiment with word problem

f word problems due to reading comprehension issues or a
can create a supportive, safe environment for students to
confidence needed to attempt this challenging and important work.

Word Problems /
Place Value and Multi-Digit Addition and Subtraction

15
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MATH TUTORING

Connecting Students & Volunteers
for Results that Count

PLACE VALUE
LESSO

NN

GOALS

Student will be able to:

1. Add and subtract groups of tens and ones while exploring
number relationships.
2. Mentally add and subtract tens and ones fluently.

ACTIVITIES

The time required to complete each activity will vary from student t
student. Allow student to move at his/her own pace. If more tim
needed, lessons can be carried over to the next tutoring session

%
¢

Capture 3
What Numbers Are Missing?

Word Problems

q

MATERIALS ENCLOSED

None

MATERIALS TO GET

Connecting Cubes (3 bags, each a
different color)

Hundreds Chart

+/- Cube

Green Number Cube
Yellow Number Cube

Paper and pencil

IN PROGRESS FOLDER

Word Problem Packet for
Place Value

Place Value and Multi-Digit Addition and Subtraction

Lesson 3
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MATH TUTORING

Capture 3!

@

Materials: 3 bags Connecting Cubes, each different colors / Hundreds Chart / +/- Cube /
Yellow Number Cube / Green Number Cube / Pencil and paper

Purpose: Student practices mentally adding and subtracting tens and ones using the
hundreds chart.

Tell student, V

“The Hundreds Chart is a helpful visual to see what hap
add and subtract numbers. As you move right along th
by 1. As you move up the chart, numbers increase 1

Allow student to confirm that the above is correct.
We are going to play a game where we will h add\and subtract tens and ones
on the Hundreds Chart to try and capture cub hoever captures 3 first wins!”

Have either student or tutor place 12 cubes of one color the Hundreds Chart so that each cube
is on a different number, spread across the chart. Student tutor then each choose a different
color cube - this is his/her game piece - and e it anywhere on the Hundreds Chart to start.

en you mentally
umbers increase

Student and tutor take turns trying to capt 2 cubes on the Hundreds Chart. Moves
along the chart are determined by rollin Cube along with either the Green Number Cube
(which determines the tens place) or t llow ber Cube (which determines the ones place).

If a player lands exactly on one of the12 ¢ , he/she captures it and removes it from the chart.

With each move, players should sa ion they create.

uat

Example:
After the 12 cubes are pla 1 places his/her game piece on the “52” square and Player 2
places his/her game piece on square.

/>

91 92 93 94 95 96 97 98 99 .
81 - 83 84 85 86 87 88 89 90

71 72 73 74 75 . 77 78 79 80
61 62 63 64 65 66 67 . 69 70

51 P1 53 . 55 56 57 58 59 60

: 41 42 43 4h 45 46 47 48 49 .
[ N [ENCIEN [ERENE

21 22 23 24 25 26 27 28 29 30

1 12 13 14 - 16 17 . 19 20

1 . 3 4 5 6 7 8 9 10
Capture 3/

Place Value and Multi-Digit Addition and Subtraction
17




Player 1 chooses to roll the Green Number Cube (Tens) along with the +/- Cube. His/her roll is
+3. He/she says, "52 plus 3 tens is 52 + 30 = 82.” He/she moves his/her game piece to "82"” and
captures a piece!

Player 2 chooses to roll the Yellow Number Cube (Ones) along with the +/- Cube. Hi roll is/ 74.
He/she says, “35 minus 4 ones is 31.” He/she moves his/her game piece to 31 and s a

cube!
91 92 93 94 95 96 97 98 99 -

81 P1 83 84 85 86 87 88 89 90 \
71 72 73 74 75 . 77 78 79 80 Q
61 62 63 64 65 66 67 ! 69 70

51 52 53 . 55 56 57 58 59 60
41 42 43 4h 45 46 47 48 49 .
32 34 35 36 38 39 40
P2 . .

21 22 23 24 25 26 27 28 29 30

11 12 13 14 . 16 17 . 19 20
1 - 3 4 5 6 7 8 9 10

\_

Player 1 then chooses to roll the Green Number, Cube (Tens)valong with the +/- Cube. His/her roll
is -6. He/she says “82 less 6 tens is 22 becaus - 60 = 22.” He/she moves his/her game piece
to "22".

Player 2 chooses to roll the Yellow Num
He/she says “31 less 4 is 27 because =3
piece to “61”.

Ones) along with the +/- Cube. His/her roll is -4.
d 30 - 3 = 27.” He/she moves his/her game

N~

91 92 93 94 95 96 97 98 99 .

81 82 83 84 85 86 87 88 89 90

71 72 73 74 75 - 77 78 79 80

61 62 63 64 65 66 67 - 69 70
51 52 53 . 55 56 57 58 59 60

41 42 43 4h 45 46 47 48 49 .
31 32 . 34 35 36 . 38 39 40

<> 21 p1 23 2% 25 26 ) 28 29 30

{4 a 12 13 1 . 16 17 .‘ 19 20
v 1 - 3 4 5 6 7 8 9 10

Con e playingiuntil one player has captured 3 cubes! If a roll results in an answer greater than
1 s thap' 1, roll again.

N

ot using the Yellow Number Cubes (Ones), encourage students to use their knowledge of
inations to add and subtract as demonstrated above.

Capture 3/
Place Value and Multi-Digit Addition and Subtraction
18
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MATH TUTORING

What Numbers are Missing? (3
)

Materials: Hundreds Chart (if needed) / Graph paper and pencil (if needed)

Purpose: Student practices adding and subtracting groups of tens and ones while
exploring number relationships.

The following images are “pieces” of a Hundreds Chart with blanks

Have your student use mental math to determine the numbers mjissing
practice adding and subtracting tens without counting by one den
recreate images and solve or simply say the answers al

oud.
33 Q 57

27

Q 15 36

9 |10 Kw

5 AN

37

26 8

19

What Numbers are Missing? /
Place Value and Multi-Digit Addition and Subtraction
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MATH TUTORING

Word Problems
&%

Materials: Word Problem Packet for Place Value (enclosed in Student Progress Folder) /
Pencil

Purpose: Student practices understanding and solving word problems and applying
strategies practiced in tutoring.

1) Ask student to read word problem. @
i

2) Allow student to solve word problem on his/her own. /Strate include drawing pictures,

acting out, and estimating.

3) Support student with questions such as, “"What'} problem asking for?” and “Does
your answer make sense?”

4) Once the student has the correct answer, look at th swer key and find the letter that
corresponds to the correct answer for t roblem.

5) Give the student the letter and hav in that blank within the riddle.

Do this for one or two problems and t move on to the next activity!

NOTE: Many students are reluctant
lack of practice with problem 1
experiment with word problem

ful ) of word problems due to reading comprehension issues or a
can create a supportive, safe environment for students to
confidence needed to attempt this challenging and important work.

Word Problems /
Place Value and Multi-Digit Addition and Subtraction
20
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MATH TUTORING LESSO

Connecting Students & Volunteers
for Results that Count

GOALS MATERIALS ENCLOSED
Student will be able to: Place Value Mat (2)

1. Make as many tens as possible and see the leftovers to
determine the total.

2. Add and subtract using known combinations and the MATERIALS TO GET

underlying structure of tens and ones. Connecting Cubes (5 bags one
color, 5 bags of a different color)

ACTIVITIES . S

The time required to complete each activity will vary from student t
student. Allow student to move at his/her own pace. If more tim
needed, lessons can be carried over to the next tutoring session

Red Number Cube

Paper and pencil

IN PROGRESS FOLDER

Adding and Subtracting on a Number Line Word Problem Packet for
Place Value

Two-Digit Racing

Word Problems

LU=

Place Value and Multi-Digit Addition and Subtraction Lesson 4

21
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MATH TUTORING

Two-Digit Racing

P |

Materials: Connecting Cubes (5 bags of one color, 5 bags of a different color) / Place Value
Mat (2) / Green Number Cube / Red Number Cube / Paper and pencil

Purpose: Student practices subtracting using the underlying structure of tens and ones.

Part I: Racing Up!

place and the Red Number Cube will determine the ones place.
player to reach 100!

For each problem ensure student explains his/her thi
or add cubes one by one. Ensure student is joining cubes into
“Tens” section of the Place Value Mat when appropriate.

ing. ent should not count up
s and moving them to the

Student and tutor should record the equations on a
Recording Sheet below.)

t of paper. (See Example

Example for 25 + 37:

Place Value Mat E e ing Sheet Example Response
25 + 37 =62
Tens Ones //"
Student Tutor l// "I have 25 and I rolled
D - 0+ 25=25 0+19=19 37. I will add the three
25+ 37 =62 19 + 28 = 47 new tens and have 5
62 +23 =285 47 + 15 =62 tens. Next I will add the
V] 7 ones. I need to use 5
% of them to join with the
ones I already have and
ml = a make a new ten. Then
a a I'll have 2 ones leftover.
a a That will leave me with 6
im] Q tens and 2 ones, or 62.”

Join to make a new

ten and move to the
tens place!

es, or until your student is comfortable adding and explaining his/her thinking.

en stacks of ten when you’ve completed your final round, as you will use
arting point for Part I1.*

Two - Digit Racing /
Place Value and Multi-Digit Addition and Subtraction

22



Part II: Racing Down!

Each player begins with ten stacks of ten on the “Tens” side of his/her Place Value Mat. Tutor and
student take turns rolling both the Green and Red Number Cubes to determine the number of
cubes they will subtract. The Green Number Cube will represent the tens place and the

Number Cube will determine the ones place. The winner of the game is the first player\to re r
pass zero.

For each problem ensure student explains his/her thinking. Student may. any
way that makes sense to him/her (taking away tens first or ones first), but stude o not
count backwards or take off cubes one by one. As student is “breaking up” a t e ones,
ensure he/she is moving the leftover ones to the “"Ones” place on the Plac e .

Student and tutor should record their equations on a separate sheet of pa xample

Example for 63 - 18:

Recording Sheet below.) @

Place Value Mat Example Recording t Example Response
\ 63 - 18 = 45
T o) 22 -
°n nes Student Tutor 7 "I have 63 and I rolled
100 - 21 =79 100 - 34 = 66 18. I will take away 3 to
79 - 16 =63 66 - 23 =43 get down to 60. Then I
@ a 63 -18 = 45 43 -9 =34 will take away the other
5 ones from one of the

@ % tens and move them to
the ones place. Then I
have 55. Now I have to
take away the ten,
% leaving me with 45.”

Play multiple times, Ountil your student is comfortable subtracting and explaining his/her
thinking.

tutoring session.

Two - Digit Racing /
Place Value and Multi-Digit Addition and Subtraction

struggles throughout this activity, please make note in Student Progress Log to repeat this

23
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MATH TUTORING
Adding and Subtracting on a Number Line (3%

Materials: 1 Green Number Cube (0-4) / 1 Red Number Cube (4-9) / Base Ten Cubes (1
bag) if needed / Base Ten Rods (1 bag) if needed / Paper and pencil

Purpose: Student adds two-digit numbers using the underlying structure of tens and
ones.

N
PART I: Practicing on the Number Line V

Show student an open number line, pictured below or drawn on bla @ap\e%

AN

up to 100. Now we will use the same ideas, but w track of our thinking using
a number line."”

Tell Student, Q/
"You have used Ten Frames and Connecting@d and subtract numbers
ill ke

Example Problem 1: You are an architect designing a new>skyscraper uptown! Your plan needs to
include 36 offices and 44 meeting rooms. How many total ms do you need to include?

Point to the example problem below and say,

d used an open number line to solve 36 + 44.
in this example.”

“"Here is an example of how a
Look at her work below. Tell me w

If student is able to clearly explain ove on to the two example problems. If student

struggles to explain, read the expla

Example Student Example Student Response
H Jlf \ Recording Sheet . 36+44
H—f/—p‘" > § student X "I am at 36. I will add
2/ 2 :
0 LR 4 to get to 40, and

b4

36+4 = 40 then I'll have 40 more
40 + 40 = 80 to add. My total will
now be 80.”

“This s adding the 44 conference rooms by moving to the right 44
spaces. H ther than moving up by ones, she made jumps using parts of 44 that
were eas add in her head. Often completing a ten, like on a ten frame, is an
easy j

to label every number on the number line - only those that you want to
g points. The number line helps us keep track.

Adding and Subtracting on a Number Line /
Place Value and Multi-Digit Addition and Subtraction
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MATH TUTORING  opce she added 44 conference rooms by moving to the right 44
spaces, she got to the total number of rooms.”

Ask student, @

“Looking at the example problem of 36 + 44, can you think of ano to
solve this with an open nhumber line? What other jumps could the stud e?”

e
% , 76 + 4 =

ruggles to-make logical jumps
and/or make new tens, allow him/her to use Base Ten Cubes and Base Ten Rods to model the

Allow student to explore other “jumps” that make sense to him/her. (E.g.,
80; 36 + 20 = 56, 56 + 20 = 76, 76 + 4 = 80; etc.)

Provide two more example problems for student, ensuring he/she cre

Example Problem 3: Your skyscraper has 80 rooms a ompany moving in asks for 44 of
them to be conference spaces. How many leftover r

Tutor and student each draws his/her own
and Red Number Cubes to determine thej g point on the number line. The Green Number

l-* ber Cube will determine the ones place.

Tutor and student then take turns rolling the es to determine the two-digit number they will
add to their total. The winner of th is the first player to reach or pass 100. In addition to
showing the jump on the number lin dent to write matching equations on a sheet of

paper.

mate the sum and discuss the reasonableness of
ways ask student to discuss his/her thinking. Student
er use knowledge of combinations and “friendly numbers’

For each problem ask s
his/her estimate. While s
should not count by ones, but
(multiples of 5 and

At several points through the game, ask student,

“Abou do you need to reach 100?”

e reached 100, switch to subtraction using the same procedures. Each
ate sheets of paper to show his/her jumps on a number line and the matching
ric form.

Adding and Subtracting on a Number Line /
Place Value and Multi-Digit Addition and Subtraction
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MATH TUTORING

Word Problems
&%

Materials: Word Problem Packet for Place Value (enclosed in Student Progress Folder) /
Pencil

Purpose: Student practices understanding and solving word problems and applying
strategies practiced in tutoring.

1) Ask student to read word problem. @
i

2) Allow student to solve word problem on his/her own. /Strate include drawing pictures,

acting out, and estimating.

3) Support student with questions such as, “"What'} problem asking for?” and “Does
your answer make sense?”

4) Once the student has the correct answer, look at th swer key and find the letter that
corresponds to the correct answer for t roblem.

5) Give the student the letter and hav in that blank within the riddle.

Do this for one or two problems and t move on to the next activity!

NOTE: Many students are reluctant
lack of practice with problem 1
experiment with word problem

ful ) of word problems due to reading comprehension issues or a
can create a supportive, safe environment for students to
confidence needed to attempt this challenging and important work.

Word Problems /
Place Value and Multi-Digit Addition and Subtraction
26
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Connecting Students & Volunteers
for Results that Count

PLACE VALUE
LESSO

AN

GOALS

Student will be able to:

1. Make as many tens as possible and see the leftovers to
determine the total.

2. Solve multi-digit addition and subtraction problems based
on knowledge of place value and parts of numbers.

ACTIVITIES

The time required to complete each activity will vary from student to
student. Allow student to move at his/her own pace. If more time is (
needed, lessons can be carried over to the next tutoring session.

Ten Frame Tornado - Addition and Subtraction %
Number Line - Adding up to Subtract

=
a

MATERIALS ENCLOSED

Ten Frame Tornado Cards (1-4)

MATERIALS TO GET

Paper and pencil

IN PROGRESS FOLDER

Word Problem Packet for
Place Value

Place Value and Multi-Digit Addition and Subtraction

Lesson 5
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Ten Frame Tornado - Addition and Subtraction

Materials: Ten Frame Tornado Cards (1-4) / Paper and pencil

Purpose: Student practices adding by making as many tens as possible and determining
the leftovers and adding to find the missing piece.

——

“You have seen these as ‘Quick Image’ cards before a e are
andy

PART I: Addition

Tutor folds Ten Frame Tornado Card 1 in half and shows student only Si
and asks,

going to pretend they represent ‘Tornado Pop’ candies at tore from Lesson
1. If the filled ten frames represent our boxes of ten 'T do Pop’ candies, how many
candies are shown on Side 1?”

Once student has determined that the 2 tens and 7 ones.is 27, ,

"My side has 36 candies. How many candies do e altogether?”

Encourage the student to determine how many tens he/s an make and then to determine how
many are left. If the student struggles, unfold the card and aflow him/her to use the visual of ten
frames to determine the total humber of tens ( s of candy) and ones (individual candies). See
two examples of student explanations belo

Example for: 27 + 36
}3‘010 olo] Eo'.‘...i

oloe|ofo o | [ ]
PR = “"27 has 2 tens and 36 has 3 tens, so
D Selele v that’s 5 tens, or 50. Then if I add the
= 7 ones and 6 ones, I can make 13 (a
Ten Frame Tornado Card 1 new ten with 3 left over). That’s 6
side2 tens and 3 ones or 63 candies.”

mple Student Response
27 + 36 = 63

OR
o[e[e|ofo] "":‘E—L“ 27 plus 3 more tens is 57. Then I
Leje]elele] ool [ 1] need to add the six ones. 57 plus 3
[o[e]ee[e] gets me to 60, then I have 3 left
Lo|e|ee|e] ~ over. That’s 63 candies.”

Ten Frame Tornado Card 1
Side 1

N
d the problem, have him/her write the equation he/she completed on a
recordi s shown below. Repeat process with Ten Frame Tornado Card 2, 3 and 4. The

of the activity the student can complete the addition

S
card is folded (with only one addend showing). Example Student 7
e (wi y wing) Recording Sheet l/

ggles, allow him/her to look at both sides of the Ten
a ado Cards. Cowrd 1:27+36=63

Cowd 2: 63+34=97

Ten Frame Tornado - Addition and Subtraction /
Place Value and Multi-Digit Addition and Subtraction
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&

PART II: Subtraction

Tell Student,

"Now, we're going to answer a different kind of problem with the F e
Tornado Cards. I will tell you the number of candies on side 1 and the t r of
candies altogether, then you will have to figure out how many are on

needed

Ten Frame Tornado Card 1
Side 1

You may find it helpful to think about how many full ten frames es)
first, and then think about the ones (or individuals). "
ole[o[o)e
Example for Card 1: 27 + = 63 o oelele
® ._ol oo
Show student Ten Frame Tornado Card 1 Side 1 and ask him/ o te LA ILILIL
how many candies he/she sees. (27) 00000
[o[e[e]e]e]
Tell student, ole[e[eo]
Fo: ooefe]
“There are 27 pieces here, and we need tal andies [o] o]
at the store. So how many do we need to orderforside 2.” 3

aann

Ten Frame Tornado Card 1
Side 2

Ask student to write an equation to show whathe/she is trying to figure out: 27 4+ ? = 63

Then ask him/her to try and figure it out.
If student struggles, help him/her by askj

If student says 4 tens (boxes),
added. (67)

many’completed tens (boxes) might be needed.

Ask what the total would be jf 4 tens
Help student notice that 67 | than the total needed (63).
See if student can use this inf ion’to determine how many candies are on side 2. (36)

If student says 3 tens (boxes),
Ask him/her to tell
Help student notice th
See if student can use th

3tens were added. (57)
less than 63.

Open Card 1 so st

Tell student,

problem.
question a s 27 leaves what."
After stu

re shegt/as shown below.

information to determine how many candies are on side 2. (36)

an see all the candies and determine that his/her answer is correct.

found the missing piece, you determined the answer to a subtraction
ed out 27 plus what would give you 63. This answers the same

solved the problem, have him/her write the equation he/she completed on a

Ten Frame Tornado - Addition and Subtraction /
Place Value and Multi-Digit Addition and Subtraction
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Ten Frame Tornado Card 4: 18 + ? = 92

Repeat this process for

Ten Frame Tornado Card 2: 34 + ? = 97

Ten Frame Tornado Card 3: 47 + ? =76 §§I
If student struggles, allow him/her to use an open number line to help sol Nﬁ s. He/she
would begin with the first addend and make jumps to get to the total. T @‘ da nd would

be the sum of the jumps taken.

. . ) Example Student
After completing the four cards, review each one by asking student Recording Sheet

write the problem that was completed on a separate sheet of p r,
both as an addition equation and as a subtraction equation.

Cavrd 1:27+36=63
63-27=36

Cowvrd 2: 34+63=97

97-34=63

Cowvd 3: 47+29= 76

76-47=29
Cowd 4:18+74 = 92
92-18=74

NOTE: If student struggles throughout-this activi lease make note in Student Progress Log to repeat this
activity in the next tutoring session.

Ten Frame Tornado - Addition and Subtraction /
Place Value and Multi-Digit Addition and Subtraction
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Number Line — Adding Up to Subtract

(2

Materials: Paper and pencil

Purpose: Student practices solving subtraction problems by adding to find the missing

piece.
%\/
Tell student:
“In Ten Frame Tornado - Subtraction you found answe 0 btraction problems
by finding the missing piece. You were given the total number and t umber on one
side is is called

side. You then determined how many dots were on the se d
‘adding up to subtract’ and you can use this this metho ra ubtraction problem.
um

Today we will try some more problems and use line to keep track of

your thinking.”

Example: 65 - 39

Write 65 - 39 on paper and ask student to solve on'the ber Line by jumping back to subtract
as he/she has done before. He/she might jump back 5, jumpsback 30, and jump back 4 to get the
answer, 26. He/she could also take away 39 u other pieces/jumps. Let student verify that the
answer is 26 however he/she chooses.

Tell student,

problem another way. Instead of thinking 65

“Now we are going to solve the same
total, and 39 as one of the pieces, so to find the

=39 = ?, we will think of 65 a
other piece we can solve 39 + ?

Write 39 + ? = 65 on paper. As
in jumps/chunks. One possijbility
60, then 5 to get to 65. Th

to start at 39 and figure out the distance to 65, moving
n below) would be to add 1 to get to 40 and 20 to get to
e parts added is 26.

If student struggles to’solve, rea e example student response below and ask student to model

it on the number lin

After solving, as

he parts of our equation modeled in our humber line drawing?
started with? Where is the 39? Where is our answer?”

“Can yo
Where is 65

Ask student cord his/her method of solving the problem in numeric form as shown below:

Number Line - Adding Up to Subtract / Place Value and Multi-Digit Addition & Subtraction
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Example for 65 - 39: Example Student Example Student Response
Recording Sheet o
¥\ ¥20 45 Student 4’/‘ "I am at 39. I will add 1 to Q
A7 t to 40 and then 20 to get
39+1=140 ge g
/ /\/\/\ 40 + 20 = 60 to 60. I will then add 5 more
0 (,0 ‘,5 | _ to get to 65. That means I
3‘1 '-l (“ 60+>5=6> added 26 total.”

Tell student, \

That means that
b family, like

own paper and fill
atching equations

“Essentially you broke the number 65 into two pieces,
65 - 39 is 26. Another way to look at this connection is to creg
you've done with smaller numbers. Copy the diagram below
it in to represent the way you broke apart 65. Then writ e
below the diagram.”

Whole

4

65

=9
/ \

Part Part &
65 -39 =26
65 -26 = 39
26 + 39 = 65 &

39 + 26 = 65

Additional Examples:

solve by “adding up” on the Number Line and show in
hen have him/her copy and complete the diagrams
ions.

For each problem below, ask st
numeric form his/her method of
below, including the four

99 - 47
112 -
76 -
Whole 5 Whole

ﬁﬁ @EWhole 11:2/ 76 —

m o3 4ﬁ
% \ Part / \ / \

Part Part Part

Part

dent struggles to understand the concept of “adding up” to subtract, move on to the next

Number Line - Adding Up to Subtract / Place Value and Multi-Digit Addition & Subtraction
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Word Problems
&%

Materials: Word Problem Packet for Place Value (enclosed in Student Progress Folder) /
Pencil

Purpose: Student practices understanding and solving word problems and applying
strategies practiced in tutoring.

1) Ask student to read word problem. @
i

2) Allow student to solve word problem on his/her own. /Strate include drawing pictures,

acting out, and estimating.

3) Support student with questions such as, “"What'} problem asking for?” and “Does
your answer make sense?”

4) Once the student has the correct answer, look at th swer key and find the letter that
corresponds to the correct answer for t roblem.

5) Give the student the letter and hav in that blank within the riddle.

Do this for one or two problems and t move on to the next activity!

NOTE: Many students are reluctant
lack of practice with problem ]
experiment with word problem

f word problems due to reading comprehension issues or a
can create a supportive, safe environment for students to
confidence needed to attempt this challenging and important work.

Word Problems /
Place Value and Multi-Digit Addition and Subtraction
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Connecting Students & Volunteers
for Results that Count

PLACE VALUE
LESSO

VAN

GOALS
Student will be able to:
1. Subtract using knowledge of combinations and the
underlying structure of hundreds, tens and ones.

2. Explain his/her solutions in a way that shows
understanding of place value.

ACTIVITIES

The time required to complete each activity will vary from student to

needed, lessons can be carried over to the next tutoring session.
Friendly Numbers
Close to 100

Number Squares

After completing this lesson, please c
Program Coordinator to see if your studen
move to the next lessons, which i rate three-digit
addition and subtraction.

student. Allow student to move at his/her own pace. If more time i%

q

MATERIALS ENCLOSED

MATERIALS TO GET

Deck of Cards

Paper and pencil

IN PROGRESS FOLDER

Word Problem Packet for
Place Value

Place Value and Multi-Digit Addition and Subtraction

Lesson 6
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Friendly Numbers ((DA

Purpose: Student practices adding and subtracting a mix of two-digit problems mentally.

Materials: Paper and pencil

Part I:
Ask student,

“What strategies have you learned so far in Heart f
digit numbers?

If student struggles, feel free to remind him/her of the follo strategies: Base 10 Cubes,
Connecting Cubes, Number Line.

Tell student,

“Today we are going to try solving two-digit lems mentally, without any extra
tools. Just like with addition in the Strategies to 20 Notebook, it is helpful to think
about making tens and then adding t is leftover. It is easier to add to a ten, or
multiples of ten, and that is why we c s ‘friendly numbers’. Friendly
numbers are also easy to add i et’s try one problem together.”

Have student write 38 + 17 on a sheet of pa Tell student,

“38 is close to 40, which is y number. I can move 2 from 17 over to 38,
which makes 40. No p lem is 40 + 15 which is easy to add in my head. 40
+ 15 = 55."

the equation “friendly” is another way to approach problem
to the other strategies you’ve learned. Now it’s your turn to

low, ask student to read the problem and solve mentally. Ensure the student
his/her thinking while solving. The method should not include the traditional
g and borrowing) or counting by ones.

thoro

25 36 + 40 = 53 +17 = 83+ 19 =

A Mix of Two-Digit Problems /
Place Value and Multi-Digit Addition and Subtraction
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Part I1: OPTIONAL (Student may complete the following subtraction strategy as a
challenge, but it is not necessary for completing the Place Value Notebook!)

“You can also use friendly numbers when subtracting though itisab @

than addition because it involves changing the answer based on wechanged
the problem. Let’'s try an example together, then we’ll solve the re
problems as a challenge!”

Have student write 57 — 28 = on a sheet of paper. Tell student, Q
“It is easier to subtract tens from any number so I want to-make 28 friendly. I do

this by adding 2, making it 30. It is easy to do 57-30, % als 27.
3 phe side needs to

to 28-and so I need to add
ide of my equation, so 27
29.”

However, an equation is like a scale so whatever happe
happen to the other for the scale to balance. I ad
2 to the other side of the equation. 27 was on the oth
+ 2 = 29. The answer to the original problem of - 28

A

The balancing method only works ging the second number — the number being
subtracted!

using this method. If "changing numbers" does not

With student, solve the following
' that this s another possible option for solving but assure

occur naturally to student,

31-12 = 47 - 38 = 73 - 29 = 64 - 23 =

A Mix of Two-Digit Problems /
Place Value and Multi-Digit Addition and Subtraction
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Close to 100 (:
NED

Materials: Deck of Cards / Paper and pencil

Purpose: Student practices thinking flexibly about numbers by estimating sums and
adding and subtracting two-digit numbers using appropriate strategies.

To begin, tutor removes face cards and tens from the deck and the
student and four to him/herself.

u rds to the

The object of the game is for each player’s sum to be as “clos 100
student rearrange the cards on the table to make any two t
new number combinations are created, tutor and stu
answer would be.

possible. Tutor and
-di umbers they choose. As
sho estimate what the

Once he/she finds a number combination with an estimate t lose to 100, he/she then finds
the actual answer by adding using the appropriate stfategies found in this notebook. (See example
number combination below.)

A player’s score at the end of each round is his distance from 100. Play four rounds, tallying
each player’s scores on a shore sheet as shewn The person with the lowest score wins.

Example Student Score Sheet: > Example Student Response:
/€> ;// P p
Score "I added 80 and 20 to get 100, and
6 and 3 makes nine. My total is 109

Round 1: €2 4+ 26 = 109 9 and that is 9 away from 100.”
Round 2: +
Round 3: + =
Round 4: +

Final score:

N
Close to 100 /

Place Value and Multi-Digit Addition and Subtraction
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Number Squares \

Purpose: Student will practice adding and subtracting using the underlying structure of
tens and ones.

Materials: Paper and pencil

Each number square has the intended sum of the four digits writfe th it, or a blank

where the sum should be.

Have student use mental math to find the number needed i
the total, or have him/her find the total. Ensure the student i
all of the tens possible and determining leftovers rather

* 7§>§ o
5 | 7 2/4 9

19 \V/ 20

he e square in order to reach
bining the numbers by making
ing by ones.

(o)

/} 20 33

® ©
e
Y

o

w

L

N

35

@ Number Squares /

Place Value and Multi-Digit Addition and Subtraction
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Word Problems
&%

Materials: Word Problem Packet for Place Value (enclosed in Student Progress Folder) /
Pencil

Purpose: Student practices understanding and solving word problems and applying
strategies practiced in tutoring.

1) Ask student to read word problem. @
i

2) Allow student to solve word problem on his/her own. /Strate include drawing pictures,

acting out, and estimating.

3) Support student with questions such as, “"What'} problem asking for?” and “Does
your answer make sense?”

4) Once the student has the correct answer, look at th swer key and find the letter that
corresponds to the correct answer for t roblem.

5) Give the student the letter and hav in that blank within the riddle.

Do this for one or two problems and t move on to the next activity!

NOTE: Many students are reluctant
lack of practice with problem ]
experiment with word problem

f word problems due to reading comprehension issues or a
can create a supportive, safe environment for students to
confidence needed to attempt this challenging and important work.

Word Problems /
Place Value and Multi-Digit Addition and Subtraction
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Before beginning Lesson 7, please
see your Program Coordinator! @
He/she will do a “brain check”%
determine if your student is r

begin working with thre 13
numbers. Thank y

A

§
S
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Connecting Students & Volunteers
for Results that Count

A\
GOALS MATERIALS ENCLOSED
Student will be able to: Measuring Paper Shapes Sheets (1-4)
1. Make as many hundreds and tens as possible and see
the leftovers to determine the total.
2. Add and subtract three-digit numbers using humber MATERIALS TO GET
relationships. Base Ten Cubes (2 bags)
3. Show understanding by explaining solutions verbally
or by demonstrating with cubes, graph paper, a Base Ten Rods (1 bag)
number line, or numeric form.
q Base Ten Squares (1 bag)
ACTIVITIES Paper Shapes Recording Sheet
The time required to complete each activity will vary from stu
to student. Allow student to move at his/her own pace. If more Paper and Pencil

time is needed, lessons can be carried over to the next tutoring

session. IN PROGRESS FOLDER
Hundreds Behind the Curtain Word Problem Packet for Place Value
Measuring Paper Shapes &

Adding With Expanded Form

Word Problems

Place Value and Multi-Digit Addition and Subtraction Lesson 7
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Hundreds Behind the Curtain @
AN

Materials: Base Ten Cubes (1 bag) / Base Ten Rods (1 bag) / Base Ten Squares (1 bag) /
Paper and pencil

Purpose: Student practices adding by making as many hundreds and tens as possible.

Verify that student knows that a Base Ten Rod is the same as ten Bz
together and that a Base Ten Square is the same as 10 Base Ten RQ

“Today we are going to practice adding by determijning 3
can make, then determining how many tens and re left over.”

Create a recording sheet like the one below. \
N ///,,\
Hundreds Tens Oney Total 4
Tutor places 1 Base Ten Square, 13 Base Ten Ro nd 9 Base Ten Cubes behind a sheet of paper
that will be used as a “curtain.”
“I am going to lift the curtain, and nty o determine the total humber of cubes by

figuring out how many hundreds, tens,and ones you can make. I'd like you to fill in the
recording sheet using the smal amou f cubes possible.”

Student should fill out the reco
hiding. He/she may touch and r
hundreds or tens as possible (i.e.
remain the same, but it wi
hundreds and tens as possibl

and then determine the total number of cubes that are
the cubes. If the student has not made as many

13 tens or 21 ones), remind him/her that the total will
to determine the total when you have made as many

If student struggles k “Do you have enough ones to make another ten? Do you have
enough tens to other hundred?”

H dent struggles throughout this activity, please make note in Student Progress Log to repeat this
ity in the next tutoring session.

Hundreds Behind the Curtain /
Place Value and Multi-Digit Addition and Subtraction
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Measuring Paper Shapes
(Cx

Materials: Measuring Paper Shapes Sheets (1-4) / Base 10 Cubes (2 bags) / Base 10
Rods (1 bag) / Base 10 Squares (1 bag) / Paper Shapes Recording Sheet / Pencil

Purpose: Student practices combining and comparing three-digit numbers using

knowledge of place value.
@—- ring (finding the
hund s, tens, and ones.

Tell student,

“Today we are going to practice combining (adding
difference between) three-digit numbers by keeping track of

Measuring paper shapes will give us the values we will ine and compare.”

Have student fill Shape 1 using any combination of Bas Cubes, Rods, and Squares they prefer.
Have student record the total humber of hundreds, tens, a n ontained in the shape, as well
as the total value, on the Paper Shapes Recording Stu may rearrange amounts if

he/she prefers (eg, 16 ones is 1 ten and 6 ones.) Répeatwith Shape 2.

When both shapes are measured, have student.find the combined value of the two shapes by

combining the hundreds, then tens, then ones. H e may use the physical Base Ten blocks to
combine or use one of the other strategie
Number Line).

Example when Combining Shapess

=\

Shape 1 Shape2 Combined Value Difference
Hundreds _1 K Hundreds _1 Hundreds 2 Hundreds
Tens 0 ens_6 Tens 9 Tens
Ones _16 s 23 Ones_9 Ones
Total: 116 <> Total: 183 Total: _299 Total:

7

Tutor: “If

of bot hap

[“has’a value of 116 and Shape 2 has a value of 183, what is the combined value

t./"Each~shape has 1 hundred, so combined that is 2 hundreds. Shape 1 has no tens and
so together that is 6 tens. Shape 1 has 16 ones, which is the same as 1 ten and 6
e/2 has 23 ones, which is the same as 2 tens and 3 ones. Together, that is 3 tens and 9
I combine everything I get 2 hundreds, 9 tens, and 9 ones, which is 299.”

Measuring Paper Shapes /
Place Value and Multi-Digit Addition and Subtraction
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Ideas for Comparing Shapes:

When finding the difference between the two shapes, allow student to explore different strategies
that do not include counting or using the traditional algorithm. Strategies include:

e Stacking the Squares, Rods, and Cubes from the smaller image on top of the S S,
Rods, and Cubes from the larger image to see how they are different.
the

e Finding the difference between the number of hundreds, tens, and ones writ
recording sheet.
¢ Adding up from the smaller shape to find the difference.
Record the differences between hundreds, tens, and ones on the recording she

Repeat with Shapes 3 and 4.

@
®
«
R
NS

Measuring Paper Shapes /
Place Value and Multi-Digit Addition and Subtraction
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Adding With Expanded Form

Materials: Paper and pencil

Purpose: Student practices adding numbers by writing them in expanded form and
adding by place.

Tell student, \

: ubtract
large numbers by place. Writing numbers in expanded form can be s ' helpful
strategy for doing this. Let’s try this with some examples for ad

For each problem below,

1) Read problem aloud to student.
2) Have student write the equation that represents the
3) Have student estimate the solution and discuss the reas
4) Have student solve the problem using expande

pro .
bleness with him/her.

Example 1:

There are 31 students in Ms. Wright's class an
Discovery Place together, how many tickets.do t

in Mr. Wilson’s class. If both classes go to

Ask student to solve the problem by writing ea umber in expanded form (breaking them up by
place value).

31=30+1
25=20+5
Next ask student to combine the and the ones to find the answer as shown below. Provide

assistance as needed.

31=30+1
25=20+5
50 + 6 56 tickets

NOTE: If studm ite numbers in a different format for combining tens and ones, allow him/her
to do so, but m | th at above as an option.

As solve by writing each number in expanded form.

Adding with Expanded Form /
Place Value and Multi-Digit Addition and Subtraction
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Then ask student to combine the hundreds, tens and ones to find the total as shown below.
Provide assistance as needed.

364 = 300+ 60+ 4

158 = 100+ 50+ 8
400 + 110 +12 = 400 + 100 + 10+ 10+ 2 52
NOTE: If student prefers to write numbers in a different format for combining tens and ones)aHo her

to do so, but model the format above as an option.

Additional problems:

Kayla has 19 dollars and earns 24 more babysitting for a neighbo.@%as she
earned?

19 + 24
19=10+9
24 =20+ 4
30+413 = 30+ 10+ 3 llars
Ben owns a car lot with 50 cars and get 36 more delive to keép up with demand. How
many cars will he have on the lot?
50 + 36
50=50+0
36 =30+ 6
80 +6 = 86«cars
There are 358 homes in Marc’s neig r 255 in the neighborhood over. If he
wants to put a flyer one each doorstep,h@Qw many does he need to make?
358 + 225
358 = 360+ 50 +
225 =2 5
50%0\’13 = 583 flyers
Angelica is planning a trip it er grandmother. The drive there is 287 miles, and the
same distance backs y miles will she travel altogether?
287 + 287

287 =200+ 80+ 7
287 =200+ 80+ 7

400 + 160 + 14 =400+ 100+ 60 + 10 + 4 = 574 miles
About Subtra@wﬁﬁhﬁxpanded form

Subtractin ded form is possible, but it requires understanding concepts related to
positive~and tive' numbers. Students are typically not introduced to this until middle school.
tudent,

subtract using expanded form, as well, but it can get confusing until you
ositive and negative numbers. For now, this is not a strategy you will want

Adding with Expanded Form /
Place Value and Multi-Digit Addition and Subtraction
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Word Problems
&%

Materials: Word Problem Packet for Place Value (enclosed in Student Progress Folder) /
Pencil

Purpose: Student practices understanding and solving word problems and applying
strategies practiced in tutoring.

1) Ask student to read word problem. @
i

2) Allow student to solve word problem on his/her own. /Strate include drawing pictures,

acting out, and estimating.

3) Support student with questions such as, “"What'} problem asking for?” and “Does
your answer make sense?”

4) Once the student has the correct answer, look at th swer key and find the letter that
corresponds to the correct answer for t roblem.

5) Give the student the letter and hav in that blank within the riddle.

Do this for one or two problems and t move on to the next activity!

NOTE: Many students are reluctant
lack of practice with problem ]
experiment with word problem

f word problems due to reading comprehension issues or a
can create a supportive, safe environment for students to
confidence needed to attempt this challenging and important work.

Word Problems /
Place Value and Multi-Digit Addition and Subtraction
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for Results that Count

PLACE VALUE
LESSO

1. Add and subtract three-digit numbers using number
relationships.

2. Solve multi-digit addition and subtraction problems based
on knowledge of place value and parts of humbers.

3. Show understanding by explaining solutions verbally or by

numeric form.

ACTIVITIES

The time required to complete each activity will vary from stu
student. Allow student to move at his/her own pace. If more time is
needed, lessons can be carried over to the next tutoring session.

Adding and Subtracting Three-Digits on the N er Line

Three Digit Word Problems

Word Problems

Place Value and Multi-Digit Addition and Subtraction

demonstrating with cubes, graph paper, a number line, or%

N\

GOALS MATERIALS
Student will be able to: ENCLOSED

None

MATERIALS TO GET

Paper and pencil

IN PROGRESS
FOLDER

Word Problem Packet for
Place Value

Lesson 8
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Adding and Subtracting Three-Digits on the Number L/?:e
N
Materials: Base Ten Squares (1 bag) if needed / Base Ten Rods (1 bag) if needed / Base
Ten Cubes (1 bag) if needed / Paper and pencil

Purpose: Student adds three-digit numbers using the underlying structure of hundreds
tens and ones.

PART I: Practicing on the Number Line

Tell Student,

"You have used a number line to add up to 100 wi
will use the same ideas, but with three-digit nu

Example Problem 1: You own a catering company and are pr
for 127 meals with chicken and 115 with fish. How man

Have student write the problem to be answered (12 115
unmarked number line to find the solution.

per and help student use an

Ask student to draw an unmarked number line@nd to label “127" as his/her starting point.

Explain to student,

“"We will start with 127 meal d1 eals by moving to the right 115 spaces.
However, rather than moving up o we will make jumps using parts of 115 that
are easy for you to add in your head. Oft ompleting a ten, like on a ten frame, is an
easy jump.

You do not need to la
want to use as stopping poin

number on the number line - only those that you
mber line helps us keep track.

Once you have add
answer, which in this case is

moving to the right 115 spaces, you will be at your
total number of meals.”

If student strugglesg, r ence the example below and read aloud the example student response.

Example for 1%/%5: Example Student Example Student Response
Recording Sheet

_ y// "I am at 127. I will add
/'*__'O\C 43 k2 i 1% 22‘7/ 100 to get to 227. Then I
./ /\/‘\/ﬂ will add 3 to get to 230. I

, 207 950 232 — 227 + 3 =230 have two more ones to
i21 232 JuL 230 +2 =232 add, so I will add 2 to get
- 232 + 10 = 242 to 232, and then add the

N/ 10 and land on 242.”

Adding and Subtracting Three-Digits on the Number Line /
Place Value and Multi-Digit Addition and Subtraction
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After student completes this first problem, help him/her connect the written solution with the
number line model. Ask student,

“Where on your number line does it show the 115 meals you added? Where does
it show the sum of 127 and 115 (the total number of meals)?”
Provide the following three additional problems for student, ensuring he/she creates-both.the
number line and the numeric representation on the recording sheet.
If student struggles to make logical jumps and/or make new tens, allow him/her se e Ten
Squares, Rods, and Cubes to model the problem.
Before solving each problem, ask student,
“"What is your estimate?”
Discuss the reasonableness of each estimate before beginning to,so
Additional Problems: &
e Your event requires 242 meals and you already ha 7 pieces of chicken. If the other
guests want fish, how many pieces of fish do nee rder?

e You have 377 plates at your warehouse and you ha n event that requires 533. How
many more plates do you need to buy?

e You have 533 guests at your event 1 t want desert. How many deserts do you

need to prepare? &

Adding and Subtracting Three-Digits on the Number Line /
Place Value and Multi-Digit Addition and Subtraction

50



8\'8 HEART

MATH TUTORING

Three-Digit Word Problems
.

Materials: Paper and pencil

Purpose: Student practices solving a mix of three-digit problems using methods that
demonstrate understanding of the structure of hundreds, tens, and ones.

Tell student,

"For this activity you may select from the ‘menu’ of strateg

1. Read the problem.

2. Make a rough estimate as to what the answer will be’
struggles to make a guess, prompt student’s thinking by
below various landmark numbers.

3. Solve using a strategy of the student’s choic
value and parts of numbers. (See Menu of Strate

4. Explain how he/she solved the problem and discuss

original guess. %
N >
Me o\i&egles

cord guess. If student
ing if the difference is above or

ates understanding of place
below.)
the final answer compares to the

Addition Subtraction
- Adding with Base Ten Cubes, p. 43 - Subtracting with Base Ten Cubes, p. 44
- Adding (and Subtracting) on a Number Line, p. - (Adding and) Subtracting on a Number Line, p. 24
- Friendly Numbers, p. 35 - Number Line - Adding Up to Subtract, p. 31
- Adding With Expanded Form, p. 45 \ - Friendly Numbers, p.35
N

e Jazmine’s father too p and drove 113 miles to get there. Jazmine’s mother took
her home a different wa d only drove 97 miles. How many miles did Jazmine ride in all,
going to and f camp?

e The »
ge . They read 185 less pages in April than in March. How many pages did the
ur ders read in April?

ary had a book fair. It sold 386 children's books. It also sold 158 mystery books.
many books did the library sell altogether?

Three-Digit Word Problems /
Place Value and Multi-Digit Addition & Subtraction
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Word Problems
&%

Materials: Word Problem Packet for Place Value (enclosed in Student Progress Folder) /
Pencil

Purpose: Student practices understanding and solving word problems and applying
strategies practiced in tutoring.

1) Ask student to read word problem. @
i

2) Allow student to solve word problem on his/her own. /Strate include drawing pictures,

acting out, and estimating.

3) Support student with questions such as, “"What'} problem asking for?” and “Does
your answer make sense?”

4) Once the student has the correct answer, look at th swer key and find the letter that
corresponds to the correct answer for t roblem.

5) Give the student the letter and hav in that blank within the riddle.

Do this for one or two problems and t move on to the next activity!

NOTE: Many students are reluctant
lack of practice with problem ]
experiment with word problem

f word problems due to reading comprehension issues or a
can create a supportive, safe environment for students to
confidence needed to attempt this challenging and important work.

Word Problems /
Place Value and Multi-Digit Addition and Subtraction

52
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PLACE VALUE
LESSO

NN

GOALS

Student will be able to:

1. Solve a mix of three-digit problems using methods that
demonstrate understanding of the structure of hundreds,
tens, and ones and require only paper and pencil.

ACTIVITIES %

The time required to complete each activity will vary from student to
student. Allow student to move at his/her own pace. If more time i
needed, lessons can be carried over to the next tutoring session.

Rolling Dice to Make Three-Digit Problems

3
3

Close to 1,000

Word Problems

MATERIALS ENCLOSED

None

MATERIALS TO GET

Green Number Cube
Yellow Number Cube
Red Number Cube
+/- Cube

Deck of Cards

Paper and Pencil

IN PROGRESS FOLDER

Word Problem Packet for
Place Value

Place Value and Multi-Digit Addition and Subtraction

Lesson 9




8\58 HEART

MATH TUTORING Rolling Dice to Make

Three-Digit Problems ((Z%

Materials: 1 Green Number Cube (0-4) / 1 Yellow Number Cube (1-6) / 1 Red Number
Cube (4-9) / +/- Cube / Paper and pencil

Purpose: Student practices three-digit addition and subtraction together using methods
of solving that require only pencil and paper.

Tell student, %

“We are going to use Number Cubes to create three-di
problems. You’ll earn one point for solving the pro
explaining how you solved it. Get ten points to co
only use mental math or blank paper and a pen

on and subtraction
g point for

his activity! You may

ve each problem.”

Instruct student to do the following:
Roll all three Number Cubes and use the numbers sh

e The Green Number Cube should determine t
e Student can choose which digits the other two Nu

e hundreds place.
r Cubes will determine (tens and

ones).
Write the number on paper. Roll the cubes again termine the second three-digit number
again using the Green Number Cube for t lace

t an addition or subtraction problem. (If
subtraction, be sure that student subtracts t maller number from the larger number.)

ent’s choice that demonstrates understanding of place
arn one point. (See the Menu of Strategies below that now
hods that.be done mentally or with paper and pencil.) Ensure student is
ibing the algorithm.

only includes
not simply d

Program C r additional assistance if your student struggles with this activity.

Menu of Strategies
/7 Addition Subtraction

- Adding w n Cubes, p. 43 - Subtracting with Base Ten Cubes, p. 44

- Adding (a ub ting)’on a Number Line, p. 24 - (Adding and) Subtracting on a Number Line, p.24
- Friendly Nu - Number Line - Adding Up to Subtract, p. 31

- Addl(l\g\Wlt ed Form, p.45 - Friendly Numbers, p.35

Rolling Dice to Make Three-Digit Problems /
Place Value and Multi-Digit Addition & Subtraction
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Close to 1,000 (3
NS

Materials: Deck of Cards / Paper and pencil

Purpose: Student practices thinking flexibly about numbers and adding and subtracting
three-digit numbers using appropriate strategies.

To begin, tutor removes face cards and tens from the deck and the rds to the

student and four to him/herself.

u

The object of the game is for each player’s sum to be as “clos
student rearrange the cards on the table to make any two t
new number combinations are created, tutor and stu
answer would be.

s’possible. Tutor and
umbers they choose. As
estimate what the

Once he/she finds a number combination with an estimate t is close to 1,000, he/she then finds
the actual answer by adding using the appropriate stfategies found in this notebook. (See example
number combination below.)

Example Student Score Shéet: \ Example Student Response:
P
7 "
Score B I added 800 and 200 to get 1,000,

and 30 and 50 is 80 and 6 and 4
make ten more. So my total is

Round 1: €34 + 256 = 1,090 20 1,090.This is 90 away from 1,000
Round 2 + = so my score is 90.”
Round 3: + =
Round 4: + =
Final score:

Close to 1,000/
Place Value and Multi-Digit Addition and Subtraction
55
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Word Problems
&%

Materials: Word Problem Packet for Place Value (enclosed in Student Progress Folder) /
Pencil

Purpose: Student practices understanding and solving word problems and applying
strategies practiced in tutoring.

1) Ask student to read word problem. @
i

2) Allow student to solve word problem on his/her own. /Strate include drawing pictures,

acting out, and estimating.

3) Support student with questions such as, “"What'} problem asking for?” and “Does
your answer make sense?”

4) Once the student has the correct answer, look at th swer key and find the letter that
corresponds to the correct answer for t roblem.

5) Give the student the letter and hav in that blank within the riddle.

Do this for one or two problems and t move on to the next activity!

NOTE: Many students are reluctant
lack of practice with problem 1
experiment with word problem

ful ) of word problems due to reading comprehension issues or a
can create a supportive, safe environment for students to
confidence needed to attempt this challenging and important work.

Word Problems /
Place Value and Multi-Digit Addition and Subtraction
56
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Volunteer Check-Out Materials

The materials in this notebook are to be used only in
conjunction with Heart Math Tutoring. Please contact the
administrator of this program before reproducing any materials
found in this notebook.
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Understanding Multiplication an Ision
e (O
Multiplication H@&g

A conceptual understanding of multiplication and division is a prerequisite for
learning multiplication combinations fluently. This notebook contains 6 lessons
as part of “Understanding Multiplication and Division” to be completed prior to
the 7 lessons for “Multiplication Fluency.”

Before beginning this concept notebook, check with your Program Coordinator
for more information on your student’s pre-assessment scores and to find out
with which lesson he/she should start.

N

Understanding Multiplication and Division & Multiplication Fluency



8\/8 HEART

MATH TUTORING

Connecting Students & Volunteers

UNDERSTANDING MULTIPLICATION Ad%

DIVISION
Concept Overview

/AN

CONCEPT GOALS

Student will be able to:
1. Solve multiplication problems using objects, drawings, arrays, and skip counting.

2. Solve division problems (sharing and grouping) using objects, drawings, arrays, and the inverse
relationship between multiplication and division.

3. Use and interpret multiplication and division notation.

4. Solve and create multiplication and division word problems.

END OF PROGRAM ASSESSME

Knowing how students will be assessed ca gui truction.

Example 1: Student will be given a m
solve them. He/she will also be asked
equation.

iplication blem and a division problem and will be asked to
a story problem to represent each numeric

Example 2: Student will be given
numeric problems to represe

n and division story problems and asked to write
will also be asked to solve the problems.

KEY POINTS

The information below may assist you in helping your student.

e Many students who are not fluent with their multiplication combinations lack understanding of
the operation itself and what each combination actually means. Students need practice
creating, describing, and counting equal groups to internalize this concept.

e Students gain understanding of multiplication through concrete experiences, rather than
through work with symbols. The first goal in teaching multiplication is to help students
become familiar with the process of multiplication as it appears in the real world - repeated
equal groups.

e Itis important to provide opportunities for students to work with multiplication and division
problems that are related without rushing them to see the relationship between them. The
more at ease they become with interpreting the language of multiplication/division and solving
problems, the more likely they will be to discover the relationship between the operations.

Understanding Multiplication and Division
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GOALS MATERIALS ENCLOSED

Student will be able to: None

1. Solve multiplication problems using objects and drawings.

2. Use and interpret multiplication notation.
3. Solve word pr%blems. P MATERIALS TO GET
Q Connecting Cubes (3 bags of the
same color)
ACTIVITIES
Before beginning these activities, check with Progra Red bowls (10)
Coordinator to find where in this concept notebook stu Paper and pencil

needs to begin, based on student’s pre-assessment scores.
Word Problem Packet for
Brainstorming Things That Come in Groups Multiplication and Division

Using Counters to Solve Multiplication Sto oblems
s

Drawing to Solve Multiplication Story Pr m

Word Problems v
AN

Understanding Multiplication and Division Lesson 1
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Brainstorming Things
that Come in Groups

NN

Materials: Paper and pencil

Purpose: Introduce student to multiplication by talking about things that come in groups.

N/

e a list together, starting

Ask student to help brainstorm about things that come in
with things that come in 2s. (Some possibilities are listed be

Groups of 2: eyes, hands, feet, legs, arms, wings, s
Groups of 3: sides on a triangle, feet in a yard, wh
Groups of 4: legs on a dog or cat, sides on a square or
Groups of 5: fingers on a hand, toes on a foot, sides on a
days in a week of school
Groups of 6: legs on insects, sides on a hexagon
Groups of 7: days in a week
Groups of 8: legs on a spider, legs on an oct
Groups of 9: positions on a baseball t
Groups of 10: fingers, toes, dimes in a“doll

ittens, wheels on a bike

angle, wheels on a car, legs on a chair
tagon, players on a basketball team,

ack of soda

, sides on an octagon

Explain to student that he/she will be ning/reviewing how multiplication can be used to count
things that come in groups.

Ask student to try solving the s below:
How many legs dogs have altogether?
How many days.ar 2 weeks?

do 6 s have altogether?
are in 2 dollars?

Some stud ant to draw pictures and count. Others will use repeated addition.
Compliment ntfor whatever effective strategy he/she uses to determine the correct answers.

Brainstorming Things that Come in Groups /
Understanding Multiplication and Division



8\'8 HEART

MATH TUTORING
Using Counters to Solve

Multiplication Story Problems

NN

Materials: Connecting Cubes (3 bags of the same color) / Red bowls (10) / Paper and pencil

Purpose: Student uses objects to act out multiplication problems.

Ask student to use Red Bowls and Connecting Cubes as coo &ut the following
frie

multiplication problem:

After school, 4 friends were given a snack. E cookies in his/her bowl. How

many cookies were served in all?

If student struggles, ask questions to prompt thinking. Then’explain while writing the
corresponding equation on paper:

"You made 4 groups of 3 cooki
multiplication equation that

h es 12 cookies altogether. The
his problemis 4 x 3 = 12,

NOTE: The standard way to write iplicatjon problems is to have the first factor represent the number of
groups and the second factor umber of objects in each group. (This is not something to
emphasize with your student

Using Counters to Solve Multiplication Story Problems /
Understanding Multiplication and Division



Explain,

"The number of groups and the number of objects in each group a e
factors. The total number of objects is called the product. Int lication

combination 3 x4 = 12, 3 and 4 are the factors and 12 is the p

Ask student to create his/her own multiplication story problems for themultiplication combinations
below. Use the counters and bowls to determine the product for ez

2 groups of 9 (2 x9)
4 groups of 4 (4 x 4)
6 groups of 3 (6 x 3)
2groups of 7 (2x7)
Create more if time permits.

Some students will want to draw pictures and count/0O s will use repeated addition or know the
multiplication combination. Compliment student for whate effective strategy he/she uses to

determine the correct answers. %

Using Counters to Solve Multiplication Story Problems /
Understanding Multiplication and Division
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Drawing to Solve
Multiplication Story Problems

NN

Materials: Connecting Cubes (3 bags of the same color) / Red bowls (7) / Paper and pencil

Purpose: Student will not always have access to manipulatives in class. In this activity
he/she practices using paper and pencil to model multiplication problems.

O\\,

Tell student:
“"You have used Connecting Cubes and bow k of groups for
multiplication problems Now you are goi aw cles and tally marks instead,

to keep track of groups."®

Example:
5 students had 4 pencils in their desks. % y cils did they have in all?

OIOOIOXD.
.

x 4 = 20 pencils

“See below for an to visualize this.”
/7
Total nown
?
4 4 4
pencils pencils | pencils

udent has difficulty using tally marks, allow him/her to draw the actual objects. If needed,
nt may also use cubes to model the problem before drawing it.

Drawing to Solve Multiplication Story Problems /
Understanding Multiplication and Division



There were 3 sailboats. Each of the sailboats had two people on them. How ma eople
were on the sailboats altogether? 3 x 2= 6 people
4 friends walked to the library. Each friend checked out 6 books. How many-beo i
they check out in all? 4 x 6 = 24 books

There are 6 tables in the classroom. The art teacher placed 5 crayons a f the 6
tables. How many crayons did she place on the tables, altogether? @5 yons

Xavier had 6 bags of marbles. Each bag had 7 marbles. How ma id he have in

all? 6 x 7 = 42 marbles
Creating Multiplication Problems and Drawing to Solve @

Ask student to create his/her own multiplication story probl
draw circles and tally marks to solve. When solving, be sure
the words factor and product when discussing with stud

3x7
2x8
7 x 10

P
AL

Drawing to Solve Multiplication Story Problems /
Understanding Multiplication and Division
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Word Problems
&%

Materials: Word Problem Packet for Understanding Multiplication and Division (enclosed
in Student Progress Folder) / Pencil

Purpose: Student practices understanding and solving word problems and applying
strategies practiced in tutoring.

1) Ask student to read word problem. @
i

2) Allow student to solve word problem on his/her own. /Strate include drawing pictures,

acting out, and estimating.

3) Support student with questions such as, “"What'} problem asking for?” and “Does
your answer make sense?”

4) Once the student has the correct answer, look at th swer key and find the letter that
corresponds to the correct answer for t roblem.

5) Give the student the letter and hav in that blank within the riddle.

Do this for one or two problems and t move on to the next activity!

NOTE: Many students are reluctant
lack of practice with problem ]
experiment with word problem

f word problems due to reading comprehension issues or a
can create a supportive, safe environment for students to
confidence needed to attempt this challenging and important work.

Word Problems /
Understanding Multiplication and Division
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GOALS MATERIALS ENCLOSED

Student will be able to: None

1. Solve multiplication problems using arrays.
2. Use and interpret multiplication notation.

3. Solve word problems. MATERIALS TO GET
Q Connecting Cubes (3 bags of the
same color)
ACTIVITIES %
The time required to complete each activity will vary from studen Graph paper (2)

student. Allow student to move at his/her own pace. If more ti

needed, lessons can be carried over to the next tutoring session. Scissors

. e e e Paper and pencil
Using Rows to Solve Multiplication Story Pro s

Solving Multiplication Problems Using

IN PROGRESS FOLDER

Word Problems Word Problem Packet for

Multiplication and Division

Understanding Multiplication and Division Lesson 2
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Using Rows to Solve
Multiplication Story Problems

NN

Materials: Connecting Cubes (3 bags of the same color) / Paper and pencil

Purpose: Student learns to use rows of counters to represent groups in multiplication

problems.
(/\\/

“"'Sometimes it is helpful to think about mul tionin a different way - using rows
to keep track of groups.”

Tell student:

Example:
There are 4 rows of cars in the parking lo ar each row. How many cars are in the
parking lot?
4
oooooo
ooooo
\\ ooooo
oooooo

4 x5 = 20 cars

Ask student to solve
corresponding multi

following-problems by making rows of Connecting Cubes and to write the
tion equation.

There ar irs with 4 chairs in each row. How many chairs are there
altoget
The e 6 kshelves, each with 8 books on them. How many books are there in all?

ere 4 rows of desks in the classroom. Each row has 6 desks in it. How many desks
re there\in all?

ught a box of apples. There were 3 rows of apples in the box. Each row had 10
in it. How many apples were in the box altogether?

Using Rows to Solve Multiplication Story Problems /
Understanding Multiplication and Division

11



Explain,
“You can use rows to model and solve many types of multiplication proble even
ones that may not refer to rows in the problem. ™
Ask student to solve the following problems using rows:
There are 5 bags of pretzels in the pantry. Each bag has 7 pret in How many
pretzels are there altogether? 5 rows of 7 (5 x 7 = 35 pretz
The pet store had 6 cages with 3 hamsters in each. How rs were in the

pet store? 6 rows of 3 (6 x 3 = 18 hamsters)

Creating story problems and solving with rows:

Ask student to create his/her own multiplication story probleris fo combinations below and to
solve them using rows of Connecting Cubes:

2X6 =
6x7=
9x 3=
4 x8=
Use the words factor and product when dis%ﬁudent.

Using Rows to Solve Multiplication Story Problems /
Understanding Multiplication and Division

12
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Solving Multiplication
Problems Using Arrays

Materials: Graph paper (2 sheets) / Scissors / Paper and pencil

Purpose: Student learns to use arrays to solve multiplication problems and sees how the
commutative property (3 x 2 = 2 x 3) applies to multiplication.

N/

in multiplication problems.

Tell student:

“"We have used rows of cubes to keep track of gr
Now, we are going to make arrays to repres

Arrays can be drawn on graph paper or ain r. They are helpful for
understanding the properties of multiplicati nd will later help you know
multiplication combinations quickly.”

Read the following problem:

“There are 6 shelves in the shoe's . Each shelf has 10 shoeboxes on it. How
many shoeboxes are there i ”
Ask student to use graph paper to an ar for the problem above. Ask student to count
down 6 rows and draw a line and th t across 10 columns and draw a line. Ask him/her to

solve by adding the rows of 10,

6 x 10 = 60 shoeboxes

e are 10 shelves in the shoe store. Each shelf has 6 shoeboxes on it. How many
shoeboxes are there in all?

Solving Multiplication Problems Using Arrays /
Understanding Multiplication and Division

13



Ask student to count down 10 rows and draw a line and then to count across 6 columns and draw
a line. Ask him/her to solve by adding the rows of 10.

10 x 6 = 60 shoeboxes
Ask student to compare the arrays from the two related pro

Help him/her see that the arrays are the same but they different ways. He/she may
want to cut out the arrays to see this.

Explain,

"The solution to 10 x 6 is the same the solution to 6 x 10. These two problems
show the commutative property of multiplication which means that you can switch
the order of factors but will still get t e product. (If we know 4 X 6 = 24,
then we also know that 6 X 4 = ’

Ask student to solve the following problem drawing arrays on graph paper and then to
compare the arrays for related problems. En age him/her to cut out the arrays to show they
are equal if needed:

There are 4 rows of can itchen cabinet. Each row has 7 cans in it. How many cans

are there altogether?

kitchen cabinet. Each row has 4 cans in it. How many cans
ind student that he/she can just turn the first array on its side to

ed by turning previous array to its side.)

Solving Multiplication Problems Using Arrays /
Understanding Multiplication and Division

14
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Materials: Word Problem Packet for Understanding Multiplication and Division (enclosed
in Student Progress Folder) / Pencil

Purpose: Student practices understanding and solving word problems and applying
strategies practiced in tutoring.
1) Ask student to read word problem.

2) Allow student to solve word problem on his/her own. St ies include drawing pictures,
acting out, and estimating.

3) Support student with questions such as, "W the problem asking for?” and “"Does
your answer make sense?”

4) Once the student has the correct answerj,\Jook at the answer key and find the letter that
corresponds to the correct answer for the em.

5) Give the student the letter and h hi r fill in that blank within the riddle.

Do this for one or two problem hen move on to the next activity!

NOTE: Many students are rel
lack of practice with problem sol
experiment with word problems an

rful of word problems due to reading comprehension issues or a
Tutors can create a supportive, safe environment for students to
in confidence needed to attempt this challenging and important work.

Word Problems /
Understanding Multiplication and Division

15
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GOALS MATERIALS ENCLOSED

Student will be able to: None

1. Solve multiplication problems using skip counting.
2. Use and interpret multiplication notation.

3. Solve word problems. MATERIALS TO GET
Q Crayon (any color)

% Hundreds Chart (1-100)

Paper and pencil

ACTIVITIES

The time required to complete each activity will vary from studen
student. Allow student to move at his/her own pace. If more ti
needed, lessons can be carried over to the next tutoring session.

Skip Counting on Hundreds Charts to See Pa s with IN PROGRESS FOLDER

Multiples
Word Problem Packet for

Skip Counting to Solve Multiplication Proble POl REEmon Be DivEien

7=

Word Problems

Understanding Multiplication and Division Lesson 3
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Skip Counting on Hundreds Chart
to See Patterns with Multiplies

NN

Materials: 1 Crayon / 1 Hundreds Chart (1-100) / Paper and pencil

Purpose: Student uses skip counting to see overlapping patterns of multiples on the
Hundreds Chart.

~—_"
Tell Student,

“This activity explores skip counting with different bers to see how they are
related.”

Skip counting by 2s:

and to use a crayon to color in the numbers
iliar with skip counting, ask him/her to start
mber.

Ask student to count by 2s on the Hundreds C
he/she lands on as shown below. If studentis u
with 2 and to add 2 each time to determin

1(2|3/4|5]6]7[8]9]10
11 [12]13]14 1516|1718 19| 20
21 122 (23124 | 25726 | 27 |28 29| 30
31[32|33/34 [35|36|37[38]39] 40
41421437144 45|46 | 4748 49| 50
51|52 53 |/54|55[56|57|58]|59]| 60
%1162 63164 |65|66]|67|68]69| 70
71 72 74 75|76 |77 |78 79 | 80
8182 183|84 85/86)|87/88|89| 90
919219394 | 95/96] 97|98/ 99 | 100

Ask,
"What do you see on the Hundreds Chart?" Every other column of numbers is
colored in:

Explain,

red numbers on the chart are multiples of 2. All numbers that are
5’ of 2 are called Even Numbers.”

Ask to skip count by 2s up to 24 without using the chart. If student is unable, ask him/her

it several times using the chart to help.

Skip Counting on Hundreds Chart /
Understanding Multiplication and Division

17



Skip counting by 5s:

Ask student to skip count by 5s and to use a pencil to draw an “X” on multiples of 5 dent
should put an "X”on 5, 10, 15, 20, etc. all the way up to 100.
Discuss patterns he/she sees. Numbers ending in 5 and 0 have an X.

e, count

Ask student to skip count by 5s up to 50 without looking at the chart. If student
together using the chart to help.

Skip counting by 10s:

Ask student to skip count by 10s and to use a pencil to cnrceg@swdwt should circle

10, 20, 30, etc. up to 100.

Discuss patterns he/she sees. Numbers ending in 0 are circle

Ask student to skip count by 10s to 100 without looki e chart. If student is unable, count

together using the chart to help.

Compare all of the patterns:

Ask student,

"What do you notice about h the erns overlap? Which numbers have more
than one marking?

1 el 3 g 6| 78| 9
11 (12|13 | 14 16 | 17 | 18 | 19
A2t 2223 |2 26| 27 |28 | 29
31 132|333 36| 37 [ 38 39
41 | 2| a3 | @ 46 | 47 |48 | 49
\ 51|52 53| 54 56 | 57 [ 58 | s9
61 | 62 | 63 | 64 66 | 67 | 68 | 69
7172|7374 76 (77 [ 78] 7
81 | 8 |83 |2 186 | 87 | 88 | 89 :
91 [ 92|93 [9a 96 | 97 | 98 | 99 )

Close by explaini

SAVE HUNDREDS CHART FOR USE IN THE NEXT ACTIVITY
“SKIP COUNTING TO SOLVE MULTIPLICATION PROBLEMS”.

Skip Counting on Hundreds Chart /
Understanding Multiplication and Division

18
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Skip Counting to Solve Multiplication Problems //3

AN

Materials: Hundreds Chart (1-100) (colored in, from the previous activity) / Paper and Pencil

Purpose: Student uses skip counting to solve multiplication problems.

Skip Counting by 2s to Solve Multiplication Problems:

Sam made cookies. She gave 2 cookies to each of her 6
give her friends altogether?

Explain,

"Since this problem involves 6 groups of 2
We could also skip count by 2, six times.
shaded multiples of 2 to find the answe
squares six times to land on the answer, 12.

dent should move forward on colored

"You can also skip count by 2s using
hold up a finger to keep track. This is
problems. "

fingers, saying 2, 4, 6, 8, 10, 12 as you
ick way to solve multiplication

Ask student to use skip counting on hi ingers+to solve the following problems. If student
struggles, allow him/her to use the Hundred art (shaded for 2s).

3x2= 7§i?

10x 2 =
Skip Counting by 5s to Solve%h.’s' ation Problems
Ask student to use skip cou on his/her fingers to solve the following problems. If
student struggles, allow him/h use the Hundreds Chart (marked for 5s).
There are 6 of grapes. Each bag has 5 grapes in it. How many grapes are there in all?
4x5= 8x5 = 9x5 =
Skip Counting Os to Solve Multiplication Problems:
Ask student ip counting by 10s on his/her fingers to solve the following problems. If

s, allow him/her to use the Hundreds Chart (marked for 10s).

8 friends in the math class. We know that each friend has 10 fingers. How many
o they have in all?

8 x10 = 10 x 10 = 6 x 10 =

Skip Counting to Solve Multiplication Problems /
Understanding Multiplication and Division
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Word Problems
&%

Materials: Word Problem Packet for Understanding Multiplication and Division (enclosed
in Student Progress Folder) / Pencil

Purpose: Student practices understanding and solving word problems and applying
strategies practiced in tutoring.

1) Ask student to read word problem. @
i

2) Allow student to solve word problem on his/her own. /Strate include drawing pictures,

acting out, and estimating.

3) Support student with questions such as, “"What'} problem asking for?” and “Does
your answer make sense?”

4) Once the student has the correct answer, look at th swer key and find the letter that
corresponds to the correct answer for t roblem.

5) Give the student the letter and hav in that blank within the riddle.

Do this for one or two problems and t move on to the next activity!

NOTE: Many students are reluctant
lack of practice with problem ]
experiment with word problem

f word problems due to reading comprehension issues or a
can create a supportive, safe environment for students to
confidence needed to attempt this challenging and important work.

Word Problems /
Understanding Multiplication and Division

20
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GOALS MATERIALS ENCLOSED

Student will be able to: None

1. Solve division problems (sharing and grouping) using
objects.

2. Use and interpret division notation. MATERIALS TO GET

3. Solve and create division word problems. Q Connecting Cubes (3 bags of the
same color)

ACTIVITIES N\ Division Charts (2)

The time required to complete each activity will vary from stude.
student. Allow student to move at his/her own pace. If more time is
needed, lessons can be carried over to the next tutoring session.

Red bowls (12)

Paper and pencil

Introducing Division: Acting Out Sharing Probl

Introducing Division: Acting Out Gro g ems IN PROGRESS FOLDER

Word Problem Packet for

Acting Out More Division Problems Multiplication and Division

Word Problems

Understanding Multiplication and Division Lesson 4
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MATH THTORING Introducing Division:

Acting out Sharing Problems (Dm

Materials: Connecting Cubes (3 bags of the same color) / Division Chart / Red bowls (12)
/ Paper and pencil

Purpose: Student uses objects to solve division problems related to “sharing”.

Tell student, @

“Today we are going to begin division!

There are two types of division problems: sharin lemsand grouping
problems. We will start with some sharing problems we will use Connecting
Cubes to act them out.”

Example:
You and I are sharing pretzels equally. There 12 p s in all. How many pretzels will
each of us get to eat?

Have student use 12 Connecting Cubes (for pr
dividing (sharing equally) the pretzels between t
experience to pass out the "pretzels" (cub lik
until there are 6 pretzels in each bowl.

els) and 2 bowls to act out this problem by
wo of you. He/she will probably know from
ing cards (one for you, one for me, etc.)

Tell student,

"We are going to use a ch
are looking for in the divisi

us keep track of what we know and what we
oblems.”

Using a Division Chart, ask stude
Help student see that for t
below) is the unknown that h

he information he/she knows from the above problem.
e Number of Items (Objects) in each Group (shaded
ds to find.

Number of Items
m f | (Objects) in each
roups Group

12 pretzels @e ? 12 +2=7 (Leave blank for
now)

time we will be sharing with more friends. We can use an extra bowl for
iend.”

Number In
All

Division Multiplication
Equation Equation

Introducing Division: Acting Out Sharing Problems /
Understanding Multiplication and Division
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If two more friends joined us there would be 4 people in all. If we still have 12 pretzels
to split evenly, how many pretzels would each person get? 3 pretzels

Now, let's say there are 6 people who need to share 12 pretzels evenly. Ho an
pretzels would each person get? 2 pretzels

What if we have 12 people to share 12 pretzels evenly? How many w
get? 1 pretzel

€a erson

Add these problems to the chart as shown below:

Tell student,

“"We will always use units to ensure we know what w

24

Ask student,

"Do these division problems
multiplication equation that‘'goe

Ask student to fill in the last colum

questions to prompt thinking. \

Number In Number of Number_ o Divi &n\ Multiplication
Items (Objects) :
All Groups ) Equati Equation
in each Group N
12 pretzels 4 people ? 3 pretzels @ (Leave blank for
12 pretzels 6 people ? 2 pretzels + now)
12 pretzels 12 people ? 1 pretzel 12=1

of multiplication? Can you think of a
ith the problems?"

hart as shown below. If student struggles, ask

Ask stUdent t

Number In Number ﬁ%ber‘ of Division Multiplication
All Groups %sm (Objects) Equation Equation
/? in“each Group
12 pretzels ? 6 pretzels 12 - 2=6 2x6 =12
12 pretzels ? 3 pretzels 12 +4=3 4x3 =12
12 pretzels ? 2 pretzels 12 - 6=2 6x2=12
12 pretzels ? 1 pretzel 12 +12=1 12x1=12

e additional division problems involving sharing (dividing equally).

ou have been acting out the sharing type of division problem using
s and bowls. Can you think of some other sharing problems?"

=

Introducing Division: Acting Out Sharing Problems /
Understanding Multiplication and Division
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If student needs assistance, some possibilities are offered below.

Your father makes 10 cookies that he plans to share equally. How many cookie each
person in your family of 5 get to eat?

Your teacher asks you to divide up 9 pencils evenly among 3 students. How
would each student get?

Ask student to solve his/her problems using Connecting Cubes and bowls and& ing the

information in the Division Chart. Q

Introducing Division: Acting Out Sharing Problems /
Understanding Multiplication and Division
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MATH TUTORING

Introducing Division:
Acting out Grouping Problems

NN

Materials: Connecting Cubes (3 bags of the same color) / Division Chart / Red bowls (12)
/ Paper and pencil

Purpose: Student acts out division problems related to “grouping” and works with
remainders.

Tell student,

“You have solved problems where objects a
specific number of groups. We think of th
problems include creating groups of a sp
groups can be made. We think of these
now."”

- or shared - evenly into a
g problems.”’ Some

d determining how many
ping problems,’ and will try some

Example: 21 =7

The gym teacher said that each t ave 7 students. How many teams (groups) will
there be if the class has 21 stud ?
Grouping problems are typically harder for st ts to model. If help is needed, suggest taking 21
cubes (students) and putting 7 of t bowls (teams) until all cubes are gone.

Ask,
“"How many team you have?"” Student should have 3 groups of 7.
Using a Division Chart,~ask stu to fill in the information he/she knows from the above

problem. Help student/see that for this problem, the Number of Groups (shaded below) is the
unknown that he/s ds to find.

Number of
Items (Objects)
in each Group

2% ? 7 students 21 = 7=7? 2 x 7= 21

below for another helpful way to visualize this type of problem.”

Number In Number of
All Groups

Division Multiplication
Equation Equation

7

b4

Introducing Division: Acting Out Grouping Problems /
Understanding Multiplication and Division
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21 students
7 person team How many 7 person -~
teams can fit here? "
Ask student to fill in the Division Chart for the following problems and to solve using cu and
bowls.
3 N ny

Remind him/her that the cubes can represent any objects, and the bowls
groups.

there? Shelves represent groups of 6.

Mac has 28 wheels in his Lego set. How many cars can
assuming each car has 4 wheels? Cars represent group

15 children are in line to ride the Ferris Wheel at the carnival. of them can fit in each

seat. How many seats will they use? Seats represent grou f 3.

-

Number In Number of Number_ of Div Multiplication
Items (Objects y :
All Groups . Equation Equation
in each Group
24 books | ? 4 shelves 6 book /\\g +6="7? ?X6 =24
28 wheels | ? 7 cars 4 wh N +4=7 ? x4 =28
15 children | ? 5 seats 3 children s 15 +3=7? ?x3 =15
Introducing Remainders:
Ask student to model the fi m:
There are 35 children g on’ the field trip. 8 children can fit into each van. How many

(cubes) in the vans (bowls) by placing 8 cubes in each bowl, he/she
d there are 3 children leftover.

that goes with this grouping division problem: 35 +8 =4 R 3

the answer and ask,

re are 3 children leftover, the class will need an extra van. The class needs 5 vans, even
only 4 of the vans are full.

Introducing Division: Acting Out Grouping Problems /
Understanding Multiplication and Division
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MATH TUTORING

Acting Out More Division Problems

/N

Materials: Connecting Cubes (3 bags of the same color) / Division Chart / Red bowls (12)
/ Paper and pencil

Purpose: Student practices using objects to solve sharing and grouping division problems,
including problems with remainders.

bowls. Encourage student to use the visuals under each problem to p-Ma
problem structure. ’
ype of d on problem he/she is

NOTE: Do not be concerned if student has trouble determining whi
doing. Labeling the problems is not necessary. Student should si w that sometimes the Number of
Items/Objects in each Group is known first and sometimes the Nu ups is known first.

udents to make basketball

There are 20 students in gym class and the teac
y make?

h
teams of 5 students each. How many basketball s ca

20 students N
aN

5 person ?

team >
Alex has 12 pencils and he is going& equally with 3 of his friends. How many

pencils can each friend have?

>
12 pencils 7 =~
Friend 1 Friend 2 d
? ? \
N
There are 15 cookies left te. If each person takes 3 of them, how many people will

get cookies? K
3 N ? Y
cookies \/

Studen oothpicks to make triangles in math class. There are 18 toothpicks
altﬁth ) any triangles can they make?
/>

in
\ 18 toothpicks
NS, P
Tria>@te\ ?
x Acting Out More Division Problems /

Understanding Multiplication and Division

v

v
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MATH TUTORING

Number of -

Number In All Number Items Division Multiplicatio
of Groups (Objects) in Equation Equation

each Group %
20 students ? 5 students 20+5 =7 ? x5=20
12 pencils 3 friends ? 12+3=? 3 X’ S
15 cookies ? 3 cookies 15+3="? ?X3=
18 toothpicks ? 3 toothpicks 18+3=>? %

Creating Story Problems:

Ask student to make up his/her own division story problem r th llowing numeric problems:
16 + 2
20+ 4
9+3

Division Problems with Remainders:

Ask student to add the following problems te the/Diwvision Chart and to solve. Be sure to ask for
units:
Janell is using tissue paper to maké/flowers to give her mother. Each flower is made of 4

pieces of tissue paper. She has,17 pieces
have any pieces of tissue leftov

Il. How many flowers can she make? Will she
many? (17 +4 =4R1)

Eduardo has $30 and he wa (0]
buy? Will he have any mone

tickets that cost $8 each. How many tickets can he
? How much? (30 +- 8 = 3 R6)

Acting Out More Division Problems /
Understanding Multiplication and Division
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MATH TUTORING
Word Problems

_\

Materials: Word Problem Packet for Understanding Multiplication and Division (enclosed
in Student Progress Folder) / Pencil

Purpose: Student practices understanding and solving word problems and applying
strategies practiced in tutoring.
1) Ask student to read word problem.

2) Allow student to solve word problem on his/her own. St ies include drawing pictures,
acting out, and estimating.

3) Support student with questions such as, "W the problem asking for?” and “"Does
your answer make sense?”

4) Once the student has the correct answerj,\Jook at the answer key and find the letter that
corresponds to the correct answer for the em.

5) Give the student the letter and h hi r fill in that blank within the riddle.

Do this for one or two problem hen move on to the next activity!

NOTE: Many students are rel
lack of practice with problem sol
experiment with word problems an

rful of word problems due to reading comprehension issues or a
Tutors can create a supportive, safe environment for students to
in confidence needed to attempt this challenging and important work.

Word Problems /
Understanding Multiplication and Division
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Connecting Students & Volunteers
for Results that Count

UNDERSTANDING
MULTIPLICAT,

AND DIV
LE:

GOALS

Student will be able to:

1. Solve division problems (sharing and grouping) using
objects and drawings.

2. Use and interpret division notation.

3. Solve and create division word problems.

q
ACTIVITIES

The time required to complete each activity will vary from student t
student. Allow student to move at his/her own pace. If more tim
needed, lessons can be carried over to the next tutoring session,

Drawing to Solve Division Problems

Challenge Practice with Division Chart %

Understanding Multiplication and Division

MATERIALS ENCLOSED

None

MATERIALS TO GET

Connecting Cubes (3 bags of the
same color)

Division Charts (3)

Paper and pencil

Lesson 5
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MATH TUTORING

Drawing to Solve Division Problems

Materials: Division Chart / Paper and pencil

Purpose: Student will not always have access to manipulatives in class. In this activity,
he/she practices drawing circles and tally marks to solve division problems.

N/

ion problems. Now, you will

Tell student,

“"You have used models to act out two types of di
draw circles and tally marks instead of usin

We will keep track of the information in

Example: 27 =+ 9

Sam made 27 Rice Krispie treats to share
altogether. How many Rice Krispie

ly with his friends. There were 9 children
h of them get?
r the

Using a Division Chart, help student to rmation from the problem above.

S§ mb&)f Items

Number In All Number s) in each D|V|S|_on Multlpllc_atlon
Groups G Equation Equation
N roup
A\
b\)
27 Rice Krispie ? 27+9 =7 9 x?= 27

treats

Drawing to Solve Division Problems /
Understanding Multiplication and Division
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Additional Problems:

NOTE: Student may need help noticing that:

e When the number of groups is known, it is best to start by drawing the groups and t
tally marks to “deal out” the number in all as you would when playing a game of
determining the number of items in each group.

tous

e When the number of items in each group is known, student will need to dr
one group, then another group, and another group until the number in all is
determining the number of groups.

The bakery sold 30 cakes in a number of days. If it sold 5 cakes each da
take to sell 30?

y days did it

David picked 12 tomatoes and shared them evenly with 4 neighbaers.
each neighbor receive?

any tomatoes did

24 girls signed up to play basketball. They need 6 girls on h tea How many teams can they
make?
There were 16 books on the table, and the teacher asked to/arrange them in 4 rows. How

many books would be in each row?

Numbe
Number In Number of Items Division Multiplication

All Groups (% i Equation Equation

e G
30 cakes ? kes™>| 30+5=7? ?x5 =30
12 tomatoes | 4 neighbors : 12 +4=7 4x?=12
24 girls ? 6 girl 24 -6 =7 ?X6 =24
16 books 4 rows v : 16 +4 =72 4 x?=16

Problems with Remainders
Remind student,

“"Remember
are left ov

t sometimes a quantity cannot be divided equally and some items
left over amount is called a ‘remainder.””

e following problems by filling out the Division Chart and drawing circles

T are 25 desks in the room. The teacher puts them in groups of 4. How many groups
of 4 could she make? Were there any desks left over? 25 + 4 = 6 R1

Drawing to Solve Division Problems /
Understanding Multiplication and Division
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Challenge Practice with Division Chart \

Materials: Division Chart / Connecting Cubes (3 bags of the same color) / Paper and pencil

Purpose: Student recognizes multiplication and division in real world context and creates
multiplication and division problems.

a4
Ask students to read (aloud) and solve the multiplication/divisio w ms at the bottom of
the lesson.

To earn one point, student must fill in four columns on the ision t.
. Number in All
. Number of Groups
. Number of Items in Each Group
. Either Division Equation OR Multiplica uation, depending on whether the word

problem is a multiplication or division probl

A WNE

To earn a second point, student must accurate
problem that uses the inverse operation. (i.e., If
solve, student must create a division wor
remaining column on the Division Chart

hrase the original word problem into a word
riginal problem involved multiplication to
ice versa.) Student then fills in the

Connecting Cubes can be used to keep trac oints.

Example:

Student reads aloud, “30 pretze
pretzels. How many pretz

To earn one point, stud

: Number of T
Number in er of . h S . Multiplication
All Gro Items in eac Division Equation Equation
> Group

30 pre % gs ? (5 pretzels) | 30 + 6 = 5 pretzels

; N

Be sure student includes units (bags, pretzels, etc.)
so he/she stays grounded in the real-world context.

fills"in chart as shown below:

Challenge Practice with the Division Chart /
Understanding Multiplication and Division
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To earn a second point, student must create an accurate multiplication question. In
multiplication, the product (Number In All) would be the unknown. For example, “There are
6 bags of pretzels, and there are five pretzels in each bag. How many pretzels a

altogether?”

Be sure student’s question is clear and accurate. If it is not, help student fix i
student earns his/her points!)

Student can now fill in the remaining column and get the second point\

. Number of Numl?er of s . \?atlon
Number in All G Items in each Division Equation
roups G q ation
roup
? (30 pretzels) | 6 bags 5 pretzels 30 -6 = tze 5 x6=30inall

If student struggles and would benefit from modeling, and student can take turns so that

tutor can give strong examples of how to understan
Word Problem

1. Susie makes 4 bracelets with 5 beads each."Hew many beads did she use to make her
bracelets?

2. There are 4 flowers in a bunch. How ny ers are there in 5 bunches?

3. Mark is fixing drinks for his family for di r. He has 30 ice cubes and needs to fill 5 glasses
with the same number of ice cub How y ice cubes does he need to put in each glass?

4. Ashley is placing flowers in
vases does she use?

e bought 30 flowers and put 5 into each vase. How many

5. Ross bought 9 packs of:
did he buy?

Each pack has 5 highlighters. How many total highlighters

6. Phoebe buys 3 packs of jellybeans with a total of 30 jellybeans. How many jellybeans were in
each pack?

7. Gerald buys acks encils. Each pack has 6 pencils in it. How many pencils does he have?
8. Roger collec . He arranges them in 4 rows of 8. How many marbles does he have?

9. Chloe b of gumballs for a total of 24 gumballs. How many gumballs are in each

acks of crayons did Mrs. Murphy buy?

Challenge Practice with the Division Chart /
Understanding Multiplication and Division
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UNDERSTANDING
WV

88 MHATETﬁoaN-[[ MULTIPLICATION
Connecting Students & Volunteers AN D DIV O

for Results that Count

GOALS MATERIALS ENCLOSED

Student will be able to: None

1. Solve multiplication problems using objects, drawings,
arrays, and skip counting.

2. Solve division problems (sharing and grouping) using MATERIALS TO GET
objects, drawings, arrays, and the inverse relationship Paper and pencil
between multiplication and division.

3. Use and interpret division notation.
4. Solve and create division word problems. Q
ACTIVITIES %

The time required to complete each activity will vary from student
student. Allow student to move at his/her own pace. If more time is
needed, lessons can be carried over to the next tutoring session.

The Matching Game
Story Problems
Find the Error
After this lesson is completed, k the Program

Coordinator to determine if stud y to move on to
Multiplication Fluency.

Understanding Multiplication and Division Lesson 6
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The Matching Game

Materials: Pencil and Paper

Purpose: Student practices recognizing multiplication and division scenarios.

Tell student, \\

“For this activity you will match a picture to an equation orp
is helpful to keep in mind that the multiplication symbol *x’ i
Therefore, the equation 4 x 5 can be read as 4 groups of 5.”

Part I:

Ask student to find the equation or product on the left side
on the right side of the page

that matches each image

@ 010,

%& @@@

6x9

J

-

The Matching Game / Understanding Multiplication and Division
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Part II:

Ask student to draw an image that matches each of the equations below:

1) 5x6
2) 21+ 7

3) 4x3 @
4) 15+ 5
After this lesson is completed, please contact your Program Coordﬂ'ﬁx

®
&
R
NS

The Matching Game / Understanding Multiplication and Division
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Story Problems =

Materials: Pencil and Paper

Purpose: Student practices recognizing multiplication and division scenarios and creating
word problems that represent those situations.

Tell student,

.- U

Story Problems / Understanding Multiplication and Division
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Find the Error (@
O\

Purpose: Student is able to create and solve word problems that accurately reflect various
multiplication and division scenarios.

Some of the problems have errors and others do not! Have student/c¢ rrors in each
problem on a separate sheet of paper and then solve.

1. Marcus has 42 cookies and he gives 6 to each friend w m does each friend get?

Materials: Paper and Pencil

2. Karen makes 6 necklaces with 5 beads each. Ho any beads did she use to make each
necklace?

3. Ellen bought 30 flowers. How many flower crown n she make if she uses 5 flowers for
each crown?

4. Mark is fixing drinks for his family for dinn e has 45 ice cubes and needs to fill 8 glasses
with the same number of ice cubes. few ice cubes does he need to put in each glass?

5. There are 10 chocolates in a bo@l . How many chocolates are in each box?
6. Ashley is placing flowers in vases. She ght 30 flowers and put 5 into each vase. How

many flowers does she need?

7. There are 4 flowers in a . Hew many flowers are there in 5 bunches?

8. Ross bought 9 pack . Each pack has 5 pencils. How many total pencils did he
buy?

9. Ross divided highlighters among 3 cups. How many highlighters were in each cup?

5 pieces of train track and wants to create three roads of equal length. How many

ack can she use on each road?
20 hair ties and is fixing four of her cousins’ hair for a dance. How many hair ties

1 a
she need?
Find the Error /

Understanding Multiplication and Division
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14. There are 4 buckets and 36 seashells. How many seashells are there in all?

15. Michael has 18 pieces of Halloween candy and decides to share with his two sisters. If they
split them equally between the three of them, how many pieces does each person get?

16. An auto shop needs to order enough wheels for seven cars. If each car needs heels;
how many cars can they put wheels on?

Find the Error /
Understanding Multiplication and Division
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Before beginning Lesson 7, please
see your Program Coordinato
He/she will determine if your st
needs to work in the Fluency
of this notebook. Than

%

41



HEART

%

MATH TUTORING

Connecting Students & Volunteers
for Results that Count

MULTIPLICATION
FLUE
LES

AN

GOALS

Student will be able to:

Know from memory or quick reasoning products in Rows 1, 2, 5
and 10 of the multiplication chart using visualization of groups
(objects, drawings) and arrays, skip counting, and the
commutative property (2x4 = 4x2).

q

The time required to complete each activity will vary from student

student. Allow student to move at his/her own pace. If more ti

needed, lessons can be carried over to the next tutoring session.
Introduce the Multiplication Chart with Nu s 1,2,5,
and 10

Name the Array and Make Flash Card ’

Word Problems

N

Multiplication Fluency

MATERIALS ENCLOSED
Multiplication Chart (filled)

Array Cards

MATERIALS TO GET

Connecting Cubes (1 bag)
Multiplication Chart (blank)

Multiplication Combinations-to-
Practice Envelope

Index Cards

Word Problem Packet for
Multiplication and Division

Paper and pencil

Lesson 7
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Introduce the Multiplication Chart

with Numbers 1, 2, 5, and 10 \
[

Materials: Connecting Cubes (1 bag) / Multiplication Chart (blank) / Multiplication Chart
(filled) / Paper and pencil

Purpose: Student gains exposure to the multiplication chart and begins to notice patterns.

Part I - Filled Multiplication Chart v

Show student a Multiplication Chart (filled) and ask,

“"Have you worked with a chart that looks like this re? What can you tell me

about it?”
Talk about the chart as follows:

“This Multiplication Chart can help learn all the multiplication combinations
for every number up to 10 x 10.

The numbers going down the | tell the number of rows or groups you are
working with and the nhumbe tth tell the number of items in each row or

group. These numbers, as you w, are called factors.

The numbers in the middle products.”

Example for 2 x 4

Pointing at the chart to sh , explain,

“To find the product fo e problem 2 x 4, (2 groups of 4), you would go down 2
rows and over'4 columns to find the answer, which is 8."

2 5 7 8 9 10
4 6 8 101214 )16 ] 18 20
6 9 1215118 21 ] 24 ) 27 30
8 12116 20124 ] 28] 32] 36 40
10 15§20 25§30 ] 35]40¢]45 50
1211812430 36]42] 48] 54 60

14 121 28 35)42]149]56]63 70

6

NjojujdjJwiN =

Introduce the Multiplication Chart with Focus Numbers 1, 2, 5 and 10 /
Multiplication Fluency
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Repeat for 5 x 4, asking student to find the answer on the chart, then asking student to place
cubes on the chart, filling 5 rows of 4 to see that the total is 20.

Part 11 - Blank Multiplication Chart @
About 0
Ask student, \
“"Why do you think there is not a row for “0” on the chart?”
o Because 0 groups of any number is always 0, and
o Any number of groups with 0 items is always 0

Have student practice the concept, to ensure it sticks. Ask,

“"How many is 0 groups of 5? How many is oup ?
What is 0 x 7? Whatis 0 x 22? W 1 million?”

Tell student,

“Knowing multiplication combinations qui
easy for you to do many types of problems in.the future.

to learn all of the multiplication
x10.

Our goal for the coming weeks will
combinations for every number up t

As our first step today, we are focus on the combinations for 1, 2, 5, and

10.”
Use a blank Multiplication Chart for the follo

Number 1

owing problems, ask him/her to fill in the chart with the
~NF not, ask student to place cubes in the squares to solve
propriate square.

If student knows the answers to
appropriate numbers as s

Introduce the Multiplication Chart with Focus Numbers 1, 2, 5 and 10 /
Multiplication Fluency
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Number 2

Ask student to fill in Row 2 of the Multiplication Chart using the same process descrée@
N %

(4

When Row 2 is filled in, ask student,

“"What pattern do you notice as you go across Ro 2"
Student should notice that the numbers show skig~counting by 2s

Number 5 &

Ask student to fill in Row 5 of the chart using the.above process.

When Row 5 is filled in, ask student,

“What pattern do you notice oug ross Row 5?” Skip counting by 5s.

“'Do you notice anything els very number ends ina 5 ora 0

“Can you show me two ent ways to find 10 using 2 and 5 as factors on the
chart?” 2 x 5 and &3 as\& ed on the chart.

Introduce the Multiplication Chart with Focus Numbers 1, 2, 5 and 10 /
Multiplication Fluency
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Number 10
Repeat the process for filling in Row 10 on the chart.

When Row 10 is filled out, ask student,

“What pattern do you notice as you go across Row 10?"” Skip counti
“Do you notice anything else?” Every number ends in a 0.

“Can you show me two different ways to find 20 on the cha i d 10 as
factors?” 10x2and 2 x 10

“'Can you show me two different ways to find 50 on the sing 5 and 10 as
factors?” 5 x 10and 10 x 5

Use the commutative prope
Ask student,

“Since we know 2 x is there another combination on the chart we can fill?"”

We can fill 6 x 2 = 12.

Remind student,

E PARTIALLYL FILLED MULTIPLICATION CHART IN STUDENT PROGRESS FOLDER FOR USE IN NEXT LESSON.

Introduce the Multiplication Chart with Focus Numbers 1, 2, 5 and 10 /
Multiplication Fluency
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Name the Array and Make Flash Cards

(2, 5 and 10) ((3@

Materials: Array Cards / Multiplication Combinations-to-Practice Envelope (keep in Student
Progress Folder) / Index Cards / Pencil

Purpose: Student practices recalling multiplication combinations with fluency.

NOTE: Array Cards are divided by color into combination groups as show
o Yellow= 2x, 5x, 10x

Blue= 4x

Green= Squares

Pink= 11x

White= all remaining combinations

O O O O

Round One: Name the Array

Since student has only learned combinations for 2, 5 , the/yellow Array Cards for this
activity.

Mix the array cards and place them in a pile face down on the table.

Turn over the top card and ask student to tell the
without counting the squares.

ors and product as quickly as possible

If student gets the answer right, he/s . If student gets the answer wrong, tutor
keeps the card for use in making flash card d to play Round Two.

Continue turning over cards with st ing the factors and product until all of the cards have
been used.
Make Flash Cards for combina at were missed:

Have student use Index Cardsto.make flash cards for the combinations he/she missed in Round
One. Write the factors both ways-on one side (example: 4 x 5 and 5 x 4) and write the product
on the other side (e ple: 20). Drawing the array is not necessary.

Place these car 3
his/her Progreg r for practice in later lessons until he/she knows the combinations with
consistency.

Round Tw the Array

Name Array and Make Flash Cards (2, 5 and 10) /
Multiplication Fluency
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Word Problems

_\

Materials: Word Problem Packet for Multiplication and Division / Pencil

Purpose: Student practices understanding and solving word problems and applying
strategies practiced in tutoring.

1)

2)

3)

4)

5)

Do this for one or two problems a

NOTE: Many students are reluctant
lack of practice with problem j
experiment with word proble

Ask student to read word problem. U

Allow student to solve word problem on his/her own. ategies include drawing pictures,
acting out, and estimating.

Support student with questions such as, “What
your answer make sense?”

e problem asking for?” and “Does

Once the student has the correct answer, look at t
corresponds to the correct answer for the problem.

nswer key and find the letter that

Give the student the letter and have ill in that blank within the riddle.

on to the next activity!

of word problems due to reading comprehension issues or a
an create a supportive, safe environment for students to
confidence needed to attempt this challenging and important work.

Word Problems / Multiplication Fluency
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Connecting Students & Volunteers

for Results that Count LESS

VAN

Students who have strong knowledge of these combinations will move M ATE RI A LS E N CLOS E D

through these activities quickly and should move on to the next lesson.
Array Cards

ACTIVITIES

MATERIALS TO GET
Focus on 4 Graph paper
Fill in the Multiplication Chart (Review for 1, 2, 5, 10, and 4§ Paper and pencil

War with Array Cards Multiplication Chart (blank)

Word Problems

IN PROGRESS FOLDER

& Multiplication Chart (partially filled

from Lesson 7)

Word Problem Packet for

& Multiplication and Division

Multiplication Fluency Lesson 8
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Focus on 4

NN

Materials: Multiplication Chart (partially filled from Lesson 7 - saved in Student Progress Folder)
/ Graph paper / Pencil

Purpose: Student practices solving multiplication problems with 4 as a factor.

Ask student to fill in Row 4 of the multiplication chart u r method he/she chooses to
figure out the products. Some possible methods are

N_T"_"
Filling in the Multiplication Chart
what
lo

Skip counting by 4s
Adding the rows of the combination array

Just knowing the answer
Other (Ask student to explain.)
Ask student, &
“What do you notice abo e numbers in Row 4 compared to the numbers in
Row 2?" They are double imes) the number in Row 2.
Explain,

“"When a number is d by 2, it is doubled once. And when a number is
ed twice. Knowing this can be a helpful tool when

3=6 and 6+6 =12
5=10 and 10+ 10 = 20
6 =12 and 12 + 12 =24
10 = 20 and 20 + 20 = 40

Focus on 4 /
Multiplication Fluency
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Draw Arrays

Ask student to use graph paper to draw the array for 4 x 8 = 32.

Then ask student to draw a line through the middle as shown below and help hi rl t;e
two parts. \

Tell student: \))
X 8 is

sameas (2x8) + (2 x8).
Breaking a factor into parts is often od way to find products for larger
numbers. “

Repeat with 4 x 5, which would loo 2 X + (2 x 5) when a line is drawn through the

| S

2x8

2x8
\_/

“The array is another way to see that 4

2x5

AN

2x5

4x5

Repeat/with 4 X/a number less than 10 of the student’s choice.

PLEASE DISCARD PARTIALLY FILLED MULTIPLICATION CHART.

Focus on 4 /
Multiplication Fluency
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Fill in the Multiplication Chart
(Review for 1, 2, 5, 10 and 4)

AN

Purpose: Student practices recalling multiplication combinations using the Multiplication Chart.

S~—
Ask student to fill in Rows 1, 2, 4, 5, and 10 of the Multiplic %s quickly as he/she is

able.

Materials: Multiplication Chart (blank) / Graph paper / Pencil

Also, ask student a few of the Os combinations to double-c t he/she has mastered those.

Ask student,

“Since we know 4 x 6 = 24, is/there another combination on the chart we can fill?”
We can fill 6 x 4 = 24.

Remind student,

“We know this becau

ommutative property of multiplication.”

Help student see that beca knows how to fill in Rows 1, 2, 4, 5 and 10 on the
Multiplication Chart, he/she ca so fill in Column 1, 2, 4, 5 and 10 because of the commutative
property. Ask student to fill in these opposite combinations in each of those columns.

SAVE PARTIAL D MULTIPLICATION CHART IN STUDENT’S PROGRESS LOG TO USE IN NEXT LESSON.
(Previously saved charts can be discarded.)

Fill in the Multiplication Chart (1, 2, 5, 10, and 4) /
Multiplication Fluency
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War with Array Cards

Materials: Array Cards

Purpose: Student practices recalling multiplication facts with fluency.

~—_"
NOTE: Array Cards are divided by color into combination gro ass below:
o Yellow= 2x, 5x, 10x
o Blue= 4x
o Green= Squares
o Pink= 11x
o White= all remaining combinations

Since student has only learned combinations for 2, 5, 10, and 4, use the yellow and blue Array
Cards for this activity.

Split the cards evenly between two player,

Both players turn over their top cards
Use the words factor and product to reinforc

layer’must say the product (answer) of his/her card.

Continue until there are no
holding the most cards as the

Example cards &

L
S

M

5x3
4x2

G\/
) N
V N 2x4

3

“My product is 15 and your product is 8, so I take these cards.”

War with Array Cards/
Multiplication Fluency
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Word Problems

_\

Materials: Word Problem Packet for Multiplication and Division / Pencil

Purpose: Student practices understanding and solving word problems and applying
strategies practiced in tutoring.

1)

2)

3)

4)

5)

Do this for one or two problems a

NOTE: Many students are reluctant
lack of practice with problem j
experiment with word proble

Ask student to read word problem. U

Allow student to solve word problem on his/her own. ategies include drawing pictures,
acting out, and estimating.

Support student with questions such as, “What
your answer make sense?”

e problem asking for?” and “Does

Once the student has the correct answer, look at t
corresponds to the correct answer for the problem.

nswer key and find the letter that

Give the student the letter and have ill in that blank within the riddle.

on to the next activity!

of word problems due to reading comprehension issues or a
an create a supportive, safe environment for students to
confidence needed to attempt this challenging and important work.

Word Problems / Multiplication Fluency
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MULTIPLICATION

FLUENCY
LES

AN

GOALS

Student will be able to:

Know from memory or quick reasoning products in Rows 1, 2, 4, 5
and 10 of the multiplication chart using visualization of groups
(drawings, objects) and arrays, skip counting, the commutative
property (2x4 = 4x2), and the distributive property (4x3 = 2x3 +
2x3).

ACTIVITIES :

The time required to complete each activity will vary from student to

student. Allow student to move at his/her own pace. If more time/i
needed, lessons can be carried over to the next tutoring session
Strategies for Learning Squares

Fill in the Multiplication Chart (Review for 1, , 10

3

and squares)

War with Array Cards

MATERIALS ENCLOSED

Array Cards

MATERIALS TO GET
Graph paper

Index Cards
Multiplication Chart (blank)

Paper and pencil

IN PROGRESS FOLDER

Multiplication Chart (partially filled
from Lesson 8)

Multiplication Combinations-to-
Practice Envelope

Word Problem Packet for
Multiplication and Division

Multiplication Fluency

Lesson 9
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Strategies for Learning Squares //3/\
AN

Materials: Multiplication Chart (partially filled from Lesson 8 - saved in Student Progress Folder)
Multiplication Combinations-to-Practice Envelope (in Student Progress Folder) / Graph paper /
Index cards / Pencil

Purpose: Student figures out the product of square combinations and relates them to

other known combinations.
&\/

“"Today we are going to work on the “square” co ati ese are
combinations that have the same number as both factors, has2x2,3x3,4x4,5x
5 etc... You already know some of these. Circle the s rec inations you already
have written on yourchart." 1 x1,2x2, 4x4,5x5, an

Tell student,

“'Can you guess why these are called ‘square’ c in The array forms a square.

Ask student to draw arrays on graph paper for all of the are combinations up to 10 x 10 and to
label them.

Then ask student to fill in the Multiplication Chart the square combinations that are not already
filledin. 6x6,7x7,8x8 and9x9

Ask,
“"What pattern do you see?” The ucts form a diagonal through the chart.

3x3:

Ask student to find the product
e Skip count: 3,6,9
¢ Start with a landma

sing each of these methods:

ation he/she knows easily): 2 x 3 = 6 plus one more 3 =9

Ask student to tell which method ke/she finds most helpful.

Ask student to make€ a card, writing the factors on one side and the product on the other.
(Drawing the ar not ssary.) Include the preferred strategy as a note on the product side
of the card.

Strategies for Learning Squares /
Multiplication Fluency
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3x6

6x6

6x6=(3x6)+ (3x6)
18 + 18
36

Ask student to tell which method he/she finds most helpful.
Ask student to make a flash card, writing the factors on one d the product on the other.

(Drawing the array is not necessary.) Include the preferred<trateg a note on the product side
of the card.

7
s

7 x7
Ask student to find the product for 7 x7 by starting a lan
more 7s) to get 49.

rk: 7 x 5 = 35 and add 14 (two

Ask student to make a flash card, writing the f
(Drawing the array is not necessary.) Include the
of the card.

rs on one side and the product on the other.
ferred strategy as a note on the product side

8x8
Ask student to find the product for 8 X8 us each of these methods:

e Start with a landmark: 8 x 40 plus (3 more 8s) = 64

e Break one factor into parts - h paper, help student divide an 8 x 8 array into two

parts as shown below: m
A\

4x8

|
]

4x8

8x8

8=(4x8)+ (4x8)
= 32 +32 =64

Ask tell which method he/she finds most helpful.

Strategies for Learning Squares /
Multiplication Fluency
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Ask student to make a flash card, writing the factors on one side and the product on the other.

(Drawing the array is not necessary.) Include the preferred strategy as a note on the product side
of the card.

9x9
Ask student to find the product for 9 x 9 by using a landmark: start with 10 x9 =9
away one 9 to get 81. (Notice that the digits in 81 also add up to 9.)

NOTE: Show student that the above strategy can be used any time 9 is one of the fa ] roblem
since 9 groups of a number is one less group then 10 groups of that number.

9 x 8 Start with 10 x 8 = 80 and take away one 8 to get 72. (NGO

9 x 7 Start with 10 x 7 = 70 and take away one 7 to get 63. (Noti
9 x 6 Start with 10 x 6 = 60 and take away one 6 to get 54
9 x 5 Start with 10 x 5 = 50 and take away one 5 to get 45

Ask student to make a flash card, writing the factors on on
(Drawing the array is not necessary.)

de the product on the other.

PUT ALL FLASH CARDS IN THE MULTIPLICATION COMBIN, ACTICE ENVELOPE IN STUDENT

Strategies for Learning Squares /
Multiplication Fluency
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Fill in the Multiplication Chart
(Review for 1, 2, 4, 5, 10 and squares)

AN

Purpose: Student practices recalling multiplication combinations using the Multiplication Chart.

Materials: Multiplication Chart (blank) / Pencil

Vv

Ask student to fill in Rows 1, 2, 4, 5, 10 of the Multiplication Chart and then to add the square
combinations.

Ask student to fill in the opposites for combination s1,2,4,5and 10 by filling in Columns
1, 2, 5 and 10, demonstrating the commutative property.

Ask student,

“Are there opposite combinatio
why not?” No. Because the opp

fi for square combinations? Why or
e same as the original combinations.

SAVE PARTIALLY FILLED MULTIP TI HART IN STUDENT PROGRESS LOG TO USE IN NEXT LESSON.
(P / ved charts can be discarded.)

Fill in the Multiplication Chart (1, 2, 4, 5, 10 and squares) /
Multiplication Fluency
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War with Array Cards
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Materials: Array Cards

Purpose: Student practices recalling multiplication combinations with fluency.

~—_"
NOTE: Array Cards are divided by color into combination gro ass below:
o Yellow= 2x, 5x, 10x
o Blue= 4x
o Green= Squares
o Pink= 11x
o White= all remaining combinations

Using the yellow, blue, and green Array Cards s the cards evenly between two players.

Both players turn over their top cards. E
Use the words factor and product to reinfgrce

t say the product (answer) of his/her card.
bulary.

The player with the higher product takes bot rds.

If the two players have equal produ layers turn over a second card to “beat the tie”.

Continue until there are no more
holding the most cards as inher.

/4
N

(e
D

—
\6\7 2x4

“My product is 15 and your product is 8, so I take these cards.”

o,turn over. The game can end here with the player

Example cards

5x3
4x2

War with Array Cards /
Multiplication Fluency
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Word Problems
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Materials: Word Problem Packet for Multiplication and Division / Pencil

Purpose: Student practices understanding and solving word problems and applying
strategies practiced in tutoring.

1)

2)

3)

4)

5)

Do this for one or two problems a

NOTE: Many students are reluctant
lack of practice with problem j
experiment with word proble

Ask student to read word problem. U

Allow student to solve word problem on his/her own. ategies include drawing pictures,
acting out, and estimating.

Support student with questions such as, “What
your answer make sense?”

e problem asking for?” and “Does

Once the student has the correct answer, look at t
corresponds to the correct answer for the problem.

nswer key and find the letter that

Give the student the letter and have ill in that blank within the riddle.

on to the next activity!

of word problems due to reading comprehension issues or a
an create a supportive, safe environment for students to
confidence needed to attempt this challenging and important work.

Word Problems / Multiplication Fluency
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FLUENCY
LESS 1

AN

THIS LESSON IS A REVIEW OF THE PRIOR LESSON.

Students who have strong knowledge of these combinations will move

ACTIVITIES

Strategies for Learning the Remaining Combinations
Multiplying by 11
Name the Array and Make Flash Cards

Word Problems

Q2

through these activities quickly and should move on to the next lesson.

A

MATERIALS ENCLOSED
Array Cards

MATERIALS TO GET
Graph paper

Index cards

Paper and pencil

IN PROGRESS FOLDER

Multiplication Combinations-to
Practice Envelope

Multiplication Chart (partially filled
from Lesson 9)

Word Problem Packet for
Multiplication and Division

Multiplication Fluency

Lesson 10
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MATH TUTORING
Strategies for Learning
the Remaining Combinations \

Materials: Graph paper / Index cards / Multiplication Combinations-to-Practice Envelope
(in Student Progress Folder) / Multiplication Chart (partially filled from Lesson 9, saved in Student
Progress Log) / Pencil

Purpose: Student figures out the products for the remaining combinations up to 10 x 11

N
Tell student,

“Now you know most of your multiplication com ions , 1s, 2s, 4s, 5s, 10s,
and the square combinations). There are just w e combinations to learn.
We are going to work on these today.”

3x6
Ask student to figure out the product using each of strategi elow:
e Skip count by 3 (6 times): 3, 6,9, 12, 15,
¢ Start with a landmark (a combination he/she alrea ows): 2x6 =12 plusone 6 = 18

NOTE: Help student see that 2 is an easy lan rk to use when multiplying 3 times any number.

e Break one factor into parts — Usin
parts as shown below:

apery help student divide a 3 x 6 array into two

N

N
>
O
3x3 3x3
3x6 (3x3)+(3x3)
9 + 9 = 18

Add the produ
Ask student w
Ask stude
on the oth

ItipIication chart.
hich_strategy he/she prefers.

igure out the product using each of the strategies below:
tby 3 (7 times): 3,6,9, 12, 15, 18, 21

ith a landmark using 2: 2 x7 =14 plusone 7 = 21

he product to the multiplication chart.

Strategies for Learning the Remaining Combinations /
Multiplication Fluency

63



Ask student which strategy he/she prefers.
Ask student to make a flash card, recording the factors in both orders on one side and the product

e Skip count by 3 (8 times): 3, 6,9, 12, 18, 21, 24
e Start with a landmark using 2: 2 x 8 = 16 plus one 8 = 24

e Break one factor into parts - Using graph paper, help student divid N into two
parts as shown below:
3x4 3x4 @&

on the other along with a note about student’s preferred strategy.
3x8
Ask student to figure out the product using each of the strategies below: §§a

8x3

3x8 (3x4) + (3 x4)
12 + 12

24

Add the product to the multiplication chap
Ask student which strategy he/she prefers.
Ask student to make a flash card, recardi
on the other along with a note about student

e factors in both orders on one side and the product
referred strategy.

ng each of the strategies below:

9, 12, 18, 21, 24, 27

2 x 9 = 18, plus one more 9 = 27
10: 10 x 3 = 30 take away one 3 = 27

3x9 \
Ask student to figure out the pro

e Skip count by 3 (9 tifhes): \3, ¢
e Start with a Iandma
e Start with a landmark u

Add the product to ultiplication chart.
Ask student whic
Ask student to
on the other

flash~¢ard, recording the factors in both orders on one side and the product
ote about student’s preferred strategy.

gure out the product using the strategy below:
th\a landmark using 5:
7 =35 plusone 7 =42
X 6 = 30 plus 12 (two more 6s) = 42
: Help student see that 5 in as easy landmark to use when multiplying 6 times any
number.

Strategies for Learning the Remaining Combinations /
Multiplication Fluency
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Add the product to the multiplication chart.
Ask student to make a flash card, recording the factors in both orders on one side and roduct
on the other along with a note about strategy used.

6x8
Ask student to figure out the product using each of the strategies below:
e Start with a landmark using 5: 5 x 8 = 40 plus one 8 = 48
e Break one factor into parts — Using graph paper, help student divide
parts as shown below:

rray into two

4x6 4x6

/
(6 x4) + (6 x4) \

24 + 24
48 (doubling 24)

N
\
\v//v

6x8

Add the product to the multiplication cha
Ask student which strategy he/she pre
Ask student to make a flash card, recordin
on the other along with a note about-student

e factors in both orders on one side and the product
eferred strategy.

Ask student to figure out the pro
e Start with a landma i

g each of the strategies below:
10 x 6 = 60, take away one 6 = 54
5x 9 = 45 plus one more 9 = 54

he/she prefers.

Ask student which
7k ard, recording the factors in both orders on one side and the product

Ask student to

to the multiplication chart.
make a flash card, recording the factors in both orders on one side and the product
other along with a note about the strategy used.

Strategies for Learning the Remaining Combinations /
Multiplication Fluency
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7x9
Ask student to figure out the product using 10 x 7 as a landmark:
e 10x7 =70 minus one 7 =63

Add the product to the multiplication chart.

Ask student to make a flash card, recording the factors in both orders on one side a ct
on the other along with a note about the strategy used.
8 x9 \
Ask student to figure out the product using 10 x 8 as a landmark:
¢ 10 x 8 = 80 minus one 8 =72

Add the product to the multiplication chart.

Ask student to make a flash card, recording the factors in both orde % side and the product
on the other along with a note about the strategy used.

PLACE ALL NEW FLASH CARDS IN THE MULTIPLICATION COM TIO TO-PRACTICE ENVELOPE.

A
L

Strategies for Learning the Remaining Combinations /
Multiplication Fluency
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Multiplying by 11 @
NN

Purpose: Student learns how to solve multiplication problems with 11 as a factor.

Materials: Index cards / Pencil

Multiplying 1 digit humbers by 11

Student may know that the product can be found by repeating the fa
as3x11 = 33.

To help student understand why this rule works, ask student olvethe following problems by
using 10 as a landmark.
&

11 x2 =22
Start with a landmark: 10 x 2 = 20 and one more

11 x 3 =33
Start with a landmark: 10 x 3 = 30 and one.mo 33
11 x 8 = 88
Start with a landmark: 10 x 8 = 80 afd o ore8 is 88

Multiplying 10 and 11 by 11

Explain, “The simple rule of re
number x 11, but using

g, digits does not work when multiplying a two-digit
ark still works.”

Ask student to solve the followi roblems using 10 as a landmark.

11 x10 =110

Start with a land k: 10 = 100 and one more 10 is 110.

NOTE: Studen Ive by using the rule for multiplying by 10 - adding a 0 to 11.
11 x11 =

Start with aVNan : 11 x10 =110 and one more 11 is 121.

ash/Cards

\41 combinations to 11 and make flash cards for the combinations he/she needs to
ut these flash cards in the Multiplication Combinations-to-Practice Envelope.

Multiplying by 11 / Multiplication Fluency
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Name the Array and Make Flash Cards \

Materials: Array Cards / Multiplication Combinations-to-Practice Envelope (in Student
Progress Folder), Index Cards / Pencil

Purpose: Student practices recalling multiplication combinations with fluency.

Blue= 4x

Green= Squares
Pink= 11x
White= all remaining combinations
Round One: Name the Array &
nations for 2, 5, 10, a

Since student has only learned combi 4, use the yellow and blue Array

Cards for this activity.
Mix the array cards and place them in a pil ce do n the table.
Turn over the top card and ask studen Il th ctors and product as quickly as possible

without counting the squares.

a4
NOTE: Array Cards are divided by color into combination groups h&@m’
o Yellow= 2x, 5x, 10x

O O O O

If student gets the answer right, he
keeps the card for use in maki

Continue turning over cards.with
been used.

[“saying the factors and product until all of the cards have

Make Flash Cards for combinations that were missed:

Have student use Inde rds to make flash cards for the combinations he/she missed in Round
) ays on one side (example: 4 x 5 and 5 x 4) and write the product

tident needs more work on these combinations, replay this game and/or use the flash cards to review.

Name the Array and Make Flash Cards /
Multiplication Fluency
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Word Problems

_\

Materials: Word Problem Packet for Multiplication and Division / Pencil

Purpose: Student practices understanding and solving word problems and applying
strategies practiced in tutoring.

1)

2)

3)

4)

5)

Do this for one or two problems a

NOTE: Many students are reluctant
lack of practice with problem j
experiment with word proble

Ask student to read word problem. U

Allow student to solve word problem on his/her own. ategies include drawing pictures,
acting out, and estimating.

Support student with questions such as, “What
your answer make sense?”

e problem asking for?” and “Does

Once the student has the correct answer, look at t
corresponds to the correct answer for the problem.

nswer key and find the letter that

Give the student the letter and have ill in that blank within the riddle.

on to the next activity!

of word problems due to reading comprehension issues or a
an create a supportive, safe environment for students to
confidence needed to attempt this challenging and important work.

Word Problems / Multiplication Fluency
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GOALS

Student will be able to:

Know from memory or quick reasoning products in Rows 1, 2, 4,
5 and 10 of the multiplication chart and square combinations
using visualization of groups (objects, drawings) and arrays, skip
counting, the commutative property (2x4 = 4x2), and the
distributive property (4x3 = 2x3 + 2x3).

ACTIVITIES

The time required to complete each activity will vary from student t
student. Allow student to move at his/her own pace. If more ti 'S
needed, lessons can be carried over to the next tutoring sessiory.

Fill in the Multiplication Chart (All Combinations)
Race through the Worksheet #1
The Product Game

Word Problems

MATERIALS ENCLOSED

Product Game Board

MATERIALS TO GET

Connecting Cubes (2 bags of
different colors)

Graph paper (3)
Index Cards

Pencil and paper

IN PROGRESS FOLDER

Multiplication Chart (blank)
Multiplication Worksheet #1
Timer

Multiplication Combinations-to-
Practice Envelope

Word Problem Packet for
Multiplication and Division

Multiplication Fluency

Lesson 11
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Fill the Multiplication Chart
(All Combinations)

AN

Materials: Multiplication Chart (blank) / Multiplication Combinations-to-Practice Envelope
(in Student Progress Folder) / Index Cards / Pencil

Purpose: Student practices solving multiplication problems using the multiplication chart.

T
Ask student to fill out all rows of the Multiplication Chart. If/you n that your student is
afla

struggling with a particular combination, be sure there is alre card in the Multiplication
Combinations-to-Practice Envelope in his/her Student Pregress er. If not, make one.

R
L

Fill in the Multiplication Chart (All Combinations) /
Multiplication Fluency
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Race Through the Worksheet #1

S\

Materials: Multiplication Combinations-to-Practice Envelope (in Student Progress Folder) /
Index cards / Multiplication Worksheet #1 / Pencil / Timer (use watch or clock, with second
hand, or use stopwatch feature on phone)

Purpose: Student practices recalling multiplication combinations with fluency.

o
Turn the Multiplication Worksheet #1 face down on the table plai student:

"We are going to time you to see how fast you c
Get your pencil ready. When I say "GO”, tur
as quickly as possible. On your mark, get sét,

ce ough this worksheet.
worksheet and complete it

If a combination is difficult for a student, take note’™/0O the student finishes, record his or her
time in notes on the Progress Log.

or student. Discuss strategies from previous
uickly. Also - check to be sure student
student's Combinations-to-Practice Envelope. If

Next, point out the combinations that were diffic
lessons to help student figure out these comhbi
already has flash cards for these combin
not, make them.

Student will complete a similar worksheet in on 15. Compare his/her time to previous time
and celebrate improvements!

Contact your Program Coordinatofif you do not see progress or if you have other
questions/concerns.

Q/\
X
¥

Race Through the Worksheet #1 / Multiplication Fluency
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The Product Game
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Materials: Connecting Cubes (30/30) / Product Game Board / Pencil and Paper

Purpose: Student reviews multiplication combinations and practices thinking backwards
from the products to the possible factors.

Object of the Game: v

To be the first player with 4 Connecting Cubes in a row - vertical orizontally or diagonally.
Directions:

1. Each player picks his/her own color of Connecti

2. Player 1 chooses one of the factors listed at ttom of the game board and places one
of his/her Connecting Cubes below it. This will serv a Marker.

3. Player 2 then choses one of the factors and places one of his/her Connecting Cube below it
as a second Marker. (Picking the same fa is allowed.)

4. Player 2 then figures out the produc arked factors and puts one of his/her
Connecting Cubes (NOT his/her the game board covering the product.

5. Player 1 chooses EITHER of the rs atthe bottom of the game board and moves it to
another factor. He/she then puts one is/her Connecting Cubes on the new resulting
product.

6. Each player, in turn, conti e a Marker and place another of his/her cubes on the
resulting product. If a pr already covered, players may not put a cube there.

7. The winner is the first to mark four squares in a row - vertically,

horizontally or dia

The Product Game / Multiplication Fluency
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Materials: Word Problem Packet for Multiplication and Division / Pencil

Purpose: Student practices understanding and solving word problems and applying
strategies practiced in tutoring.

1)

2)

3)

4)

5)

Do this for one or two problems a

NOTE: Many students are reluctant
lack of practice with problem j
experiment with word proble

Ask student to read word problem. U

Allow student to solve word problem on his/her own. ategies include drawing pictures,
acting out, and estimating.

Support student with questions such as, “What
your answer make sense?”

e problem asking for?” and “Does

Once the student has the correct answer, look at t
corresponds to the correct answer for the problem.

nswer key and find the letter that

Give the student the letter and have ill in that blank within the riddle.

on to the next activity!

of word problems due to reading comprehension issues or a
an create a supportive, safe environment for students to
confidence needed to attempt this challenging and important work.

Word Problems / Multiplication Fluency
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Students who have strong knowledge of these combinations will move
through these activities quickly and should move on to the next lesson.

ACTIVITIES

War with Array Cards
Name the Missing Factor
Race through the Worksheet #2

Word Problems

A
3
¢

MATERIALS ENCLOSED
Array Cards

MATERIALS TO GET

Connecting cubes (2 bags of
different colors)

Deck of Cards

Index cards

Timer

Paper and pencil
Multiplication Worksheet #2

Name the Missing Factor
Gameboard

IN PROGRESS FOLDER

Multiplication Combinations-to-
Practice Envelope

Word Problem Packet for
Multiplication and Division

Multiplication Fluency

Lesson 12
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War with Array Cards

NN

Materials: Array Cards

Purpose: Student practices recalling multiplication combinations with fluency.

Using all of the Array Cards, split the cards evenly between tw ay\v

NOTE: Array Cards are divided by color into combination gro ass below:
o Yellow= 2x, 5x, 10x
o Blue= 4x
o
o
O

Green= Squares
Pink= 11x
White= all remaining combinations
Split the cards evenly between two players.
Both players turn over their top cards. E er t say the product (answer) of his/her card.
Use the words factor and product to reinfarce bulary.
S

The player with the higher product takes bot rds.

If the two players have equal produ oth-players turn over a second card to “beat the tie”.

Continue until there are no more
holding the most cards as inher.

/4
N

(e
D

—
\6\7 2x4

“My product is 15 and your product is 8, so I take these cards.”

o, turn over. The game can end here with the player

Example cards

5x3
4x2

War with Array Cards /
Multiplication Fluency
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Name the Missing Factor
Materials: Connecting Cubes (20/20) / Name the Missing Factor Game Board / Deck of Cards

Purpose: Student uses division (naming the missing factor) to practice multiplication
combinations.

Use only the following playing cards (a total of 16): 6,7,8,9 Q

Players pick a connecting cube color and decide who will go first:

Players then take turns turning over cards
If a player can think of a number to multiply with his/her ing card to create a product showing
on the Game Board, the player covers the product con ng cube. If not, the player loses

his/her turn.

Players continue to turn over cards and cover ducts until all the cards are used.

The player with the most cubes on the boa

NOTE: If student fails to recognize a pro n the rd that he/she would be able to cover, encourage
him/her to keep looking and to try out differen sible combinations that include his/her number.

Name the Missing Factor /
Multiplication Fluency
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Race Through the Worksheet #2

Q\

Materials: Multiplication Combinations-to-Practice Envelope (in Student Progress Folder) /
Index cards, Multiplication Worksheet #2 / Pencil / Timer (use watch or clock, with second hand,
or use stopwatch feature on phone)

Purpose: Student practices recalling multiplication combinations with fluency.

Turn the Multiplication Worksheet #2 face down on the table exMudent:

Q

ce ough this worksheet.
worksheet and complete it

"We are going to time you to see how fast you
Get your pencil ready. When I say "GO”, turn_over
as quickly as possible. On your mark, get s
If a combination is difficult for a student, take note the student finishes, record his or her
time on the Progress Log.

for student. Discuss strategies from previous
quickly. Also - check to be sure student
t's Combinations-to-Practice Envelope. If

Next, point out the combinations that were diffi
lessons to help student figure out these combinati
already has flash cards for these combinati i
not, make them.

Compare his/her time to previous time and

Contact your Program Coordinator i t see progress or if you have other
guestions/concerns.

Race Through the Worksheet #2 /
Multiplication Fluency
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Materials: Word Problem Packet for Multiplication and Division / Pencil

Purpose: Student practices understanding and solving word problems and applying
strategies practiced in tutoring.

1)

2)

3)

4)

5)

Do this for one or two problems a

NOTE: Many students are reluctant
lack of practice with problem j
experiment with word proble

Ask student to read word problem. U

Allow student to solve word problem on his/her own. ategies include drawing pictures,
acting out, and estimating.

Support student with questions such as, “What
your answer make sense?”

e problem asking for?” and “Does

Once the student has the correct answer, look at t
corresponds to the correct answer for the problem.

nswer key and find the letter that

Give the student the letter and have ill in that blank within the riddle.

on to the next activity!

of word problems due to reading comprehension issues or a
an create a supportive, safe environment for students to
confidence needed to attempt this challenging and important work.

Word Problems / Multiplication Fluency
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GOALS MATERIALS ENCLOSED

Student will be able to: None

Know from memory or quick reasoning products of remaining

combinations using visualization of groups (objects, drawings) and MATERIALS TO GET
arrays, skip counting, the commutative property (2x4 = 4x2), and Deck of Cards

the distributive property (3x9 = 3x4+3x5).
2 Red Number Cubes (4-9)

ACTIVITIES Q Crayons (2 colors)

The time required to complete each activity will vary from student to
student. Allow student to move at his/her own pace. If more time i
needed, lessons can be carried over to the next tutoring session.

Graph paper

Index cards
Flash Card Race

Pencil

Fluency Multiplication War with Cards
Claim Your Territory IN PROGRESS FOLDER
Word Problems Multiplication Comblnatlons-'Fo-
Practice

Word Problem Packet for

\ Multiplication and Division
AN

Multiplication Fluency Lesson 12
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Flash Card Race

A

Materials: Multiplication Combinations-to-Practice Envelope (in Student Progress Folder) /
Index cards / Pencil

Purpose: Student practices recalling multiplication combinations with fluency.

First Round: M
Show student each flash card from the Multiplication Combinatiens-to- ce Envelope, holding

them so that he/she can see only the side of the flash cards |thctors. Ask student to tell
you the product as quickly as possible.

Second Round:
Now, play the game again (or several ti
Multiplication Combinations-to-Practice

the cards that were put back into the

ven if student seems to know these by the
ions to Practice Envelope so that you can
check at a future lesson to make sure the st t still recalls these combinations.

Chart, Hundreds Chart or othe fukstrategies from previous lessons.

Flash Card Race / Multiplication Fluency
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Multiplication War with Cards

Q.

Materials: Deck of cards / Index cards / Multiplication Combinations-to-Practice Envelope
/ Paper and pencil

Purpose: Student practices recalling multiplication combinations with fluency.
Remove all of the Kings and Queens from the deck.
Next, write on a piece of paperthat A= 1 and Jack = 0 this e only.

Shuffle the remaining cards and deal or divide the ween and student, leaving the two
stacks face-down.

is/her stack at the same time. As quickly as
nd say the answer. If the student gets it
his/her winning pile. If it takes longer, the

To play, each player turns over the top card o
possible, student will multiply the 2 cards togeth
correct within 3 seconds, he/she may keep

stéred the Os combinations, take out the Jacks. Do the same for
practice on the more difficult combinations.

NOTE: Once student has c
the 1s, 2s, 5s and 10s. That wi

Multiplication War with Cards / Multiplication Fluency
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Materials: 2 Red Number Cubes (4-9) / Graph Paper / Pencil / Crayons (2 colors)

Purpose: Student reviews a mix of multiplication combinations.

N

crayon on his/her

Fold one piece of graph paper in half horizontally. The tutor will (se
half of the paper and the student will use a different color on erh

Players take turns rolling two Red Number Cubes.
t of the numbers shown and shade in

rto at product. The number of
owing on the cubes or it may be another

After rolling the cubes, the player must announce the
an "array" of squares on his/her half of the graph p
rows and columns in the array may match the nu
array with the same product. (See example below.)

As the paper fills up, there will be less room for ding in squares.

The game is over when one player is "stu
array for his/her product). The person t do

ble te’shade in the squares needed to make an
ot get stuck is the winner.

Example:

If a player rolls 5 and 4, he/sh
inan array of 4 x 5, 2 x 10 or 2

uld\afinounce the product of 20. The player could then shade
epending on the space he/she wants to fill.

Claim Your Territory / Multiplication Fluency
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Word Problems

_\

Purpose: Student practices understanding and solving word problems and applying
strategies practiced in tutoring.

1) Ask student to read word problem. U

2) Allow student to solve word problem on his/her own. ategies include drawing pictures,
acting out, and estimating.

Materials: Word Problem Packet for Multiplication and Division / Pencil

3) Support student with questions such as, "What
your answer make sense?”

e problem asking for?” and “Does

4) Once the student has the correct answer, look at t
corresponds to the correct answer for the problem.

nswer key and find the letter that

5) Give the student the letter and have ill in that blank within the riddle.

Do this for one or two problems a on to the next activity!

of word problems due to reading comprehension issues or a
an create a supportive, safe environment for students to
confidence needed to attempt this challenging and important work.

NOTE: Many students are reluctant
lack of practice with problem ]
experiment with word proble

Word Problems / Multiplication Fluency
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