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Introduction

Brain-compatible math activities are fun and exciting! These activities are often hands on and involve partners, group work, and class movement, which many students enjoy. Students frequently say that mathematics is difficult for them. Therefore, as an educator, it is your job to choose materials that are likely to be effective in light of current research on how the brain learns mathematics. This book is filled with activities that are centered on brain research and that are structured to maximize the brain’s learning potential.

The activities in this book are designed using a brain-compatible lesson plan format. There are nine components of the plan, but not all nine are necessary for every lesson. Those components that are most relevant to the learning objective should be emphasized:

1. anticipatory set,

2. learning objective,

3. purpose,

4. input,

5. modeling,

6. checking for understanding,

7. guided practice,

8. closure, and

9. independent practice.

Each of the components is described in detail in the book titled How the Brain Learns Mathematics (Sousa, 2008). Refer to that book for more braincompatible math research and other teaching strategies. When using the activities in this book, read through the activity first. Then begin preparations for the lesson. It is best to follow the lesson plan format to ensure maximum learning potential. However, meeting the needs of each student in your classroom is always first and foremost. Be flexible to ensure that all students are learning. Last, have fun! These activities may force you to step out of your comfort zone. Embrace the change, and watch your students’ brains at work.

PUT IT INTO PRACTICE

How the brain learns is a fascinating and complex process. Advancements in research and technology are helping us understand specifically how the brain learns math and deals with numbers and mathematical relationships. These remarkable findings are improving teaching and learning dramatically. An educator’s understanding and applying instructional approaches that are compatible with what cognitive studies tell us will only aid in his or her classroom success.

Some of the recent research discoveries about the brain can and should affect teaching and learning. For example, research tells us that

• creating and using conceptual subitizing patterns help young students develop the abstract number and arithmetic strategies they will need to master counting;

• just as phonemic awareness is a prerequisite to learning phonics and becoming a successful reader, developing number sense is a prerequisite for succeeding in mathematics;

• information is most likely to store if it makes sense and has meaning;

• too often, mathematics instruction focuses on skills, knowledge, and performance but spends little time on reasoning and deep understanding; and

• mathematics can be defined simply as the science of patterns.

A much fuller explanation of these discoveries and their implications for school and the classroom can be found in my book How the Brain Learns Mathematics (2008), published by Corwin. This book is designed as a classroom resource to accompany that text. The activities in this book translate the research and strategies for brain-compatible math teaching and learning into practical, successful classroom activities. Some general guidelines provide the framework for these activities:

• Writing is an important component in learning mathematics.

• Studies show that more students are motivated and succeed in classes where teachers use activities that address the various intelligences.

• The use of concrete models for representation of concepts and to help create meaning is beneficial.

• Connecting concepts to the real world creates purpose and meaning. This allows math to seem less abstract.

• Using graphic organizers helps students organize their thinking.

• Solving problems in different ways is beneficial to students.

The activities in this book also are supported by research-based rationale for using particular instructional strategies. These strategies include cooperative learning groups, differentiated instruction, discussion, reflection, movement, manipulatives, visualization, and many others, all of which can increase student motivation and retention of learned concepts.

Scientists continue to explore the inner workings of the brain and will likely continue to discover more and more about learning mathematics. Teachers are challenged to stay current on these new findings, to ensure students are using their brains to the fullest capacity. As we learn more about how the brain learns mathematics we can develop activities like those seen in this book, which will

• aid in teachers’ presenting meaningful instruction to students in the classroom,

• ensure that students are staying focused and remembering more of what teachers have presented, and

• make teaching and learning more effective and enjoyable experiences.

Teachers should always continue to help students recognize that the learning of mathematics will not only be helpful in their future but allow them to understand and appreciate the wonders of the world each day.


Links to Focal Points and Standards


CONNECTIONS TO FOCAL POINTS

This chart shows the National Council of Teachers of Mathematics (2008) focal points covered in this book.
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CONNECTIONS TO STANDARDS

This chart shows the National Council of Teachers of Mathematics (2005) standards covered in this book.
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THE MYSTERY OF THE MIXED-UP PARTY LISTS

Objective

Students will work in groups to find the least common multiple.

Anticipatory Set

Speaking with the excited tone of a news reporter, announce to students, “Eight girls and boys were each planning their own birthday party. Each person was carrying a party list with the number of guests. They were all shopping at the same store to buy party supplies when suddenly the lights went out! Somehow, their party lists got mixed up. They don’t remember how many guests are invited or how many supplies to buy. It is your job to help solve the mystery!”

Purpose

Tell students that they are detectives needed to solve a mystery. Their job is to use clues to figure out the number of guests each boy or girl invited to his or her party and exactly how many of each item to buy.

Input

Tell students that they will be working with multiples as clues: “A multiple of a number is the product of that number and another whole number.” On the board, write two tables with examples of multiples. Across the top row of each table, write the numbers 1 through 12. Across the bottom row of the first table, write multiples of 3 up to 36. Across the bottom row of the second table, write multiples of 5 up to 60.

Explain that the least common multiple is the smallest number into which two numbers can both be evenly divided. One way to find the least common multiple of two numbers is to make two tables. One table lists the multiples of one number. The other table lists the multiples of the other number. Compare the two tables with students, and circle the smallest number that appears on both lists. Explain that 15 is the least common multiple for the numbers 3 and 5.

Modeling

Divide the class into eight small groups. Place a transparency of a multiplication table on the overhead projector, and give each student a photocopy. Review the table so students understand how to use it.

Provide an example so students can create their own tables. Say, “Pretend we are going to the store to buy prizes for a party. Toy cars come in packages of four. Balloons come in packages of seven. We want to buy the same number of toy cars and balloons. To help us find this number, we can draw two tables of multiples.”

Distribute ½-in (1.27 cm) graph paper to students. On the board, draw two tables with two rows each. Have students copy the tables onto their graph paper. Across the top of one table, write the numbers 1 through 12. Label this row “Packages of Toy Cars.” Across the bottom row, ask volunteers to suggest multiples of 4 for you to write. Encourage students to refer to their multiplication table as a guide. Label this row “Total # of Cars.”

Draw a similar table for the packages of balloons, using multiples of 7. Have students copy the second table onto their graph paper. After both tables are completed, ask students to circle the smallest number in both tables. Ask, “What is the least number of packages of toy cars we need to buy?” (7), “What is the least number of packages of balloons we need to buy?” (4), and “What is the least common multiple of 7 and 4?” (28)
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Checking for Understanding

Check to make sure students know how to draw tables comparing two multiples. Remind them that the least common multiple is the smallest number in both tables.

Guided Practice

Give each group a party gift bag. Each bag should contain one of eight cards cut from the Shopping List Cards reproducibles. Inform groups that the clues they need to solve the mystery are in the gift bags. Instruct them to read the clues and make two tables of multiples on their graph paper. Students will use the information from these tables to answer the questions and solve the mystery of the mixed-up party lists.

Closure

Afterward, ask each group to read aloud its clues, report its answers, and explain how its members reached their conclusions. Then ask students to reflect on what they learned in their math journals.

Independent Practice

Place the gift bags at a math center with multiplication tables, graph paper, and pencils. Invite students to visit the center and solve the mystery of the mixed-up party lists following the clues in other groups’ gift bags. Number each gift bag, and provide a self-check by writing the answers to each card on the bottom of the corresponding bag.

Shopping List Cards 1–4
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Shopping List Cards 5–8
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MEET THE FACT FAMILY

Objective

Students will work in groups to identify fact families for sets of numbers.


By simply adding a visual representation of a situation that is relevant to students, greater meaning can be obtained.



Anticipatory Set

Draw two rows of three triangles on the board. Ask volunteers to state a multiplication equation that describes the triangle arrangement (2 × 3 = 6 or 3 × 2 = 6). Write both equations on the board. Repeat the activity, and ask students to state a division equation that describes the triangles (6 ÷ 2 = 3 or 6 ÷ 3 = 2). Write both equations on the board.

Purpose

Ask for a volunteer who has four family members. Make a chart on the board. Write that student’s last name at the top of the chart. Underneath, list the four family members’ names.

Make a second chart on the board. At the top of the chart, write the numbers 2, 3, and 6. Explain to students that just as each of them has a family, each set of numbers has a family called a fact family. Say, “A fact family shows the multiplication and division equations that can be written for a set of numbers.” On the chart, list the four equations for the fact family 2, 3, and 6.

 






	The Lee Family





	Mr. Lee





	Mrs. Lee





	Eric





	Mina







 






	The Fact Family for 2, 3, and 6





	2 × 3 = 6





	3 × 2 = 6





	6 ÷ 2 = 3





	6 ÷ 3 = 2







Input

Tell students, “Learning fact families will help you to multiply and divide. Just as identifying people in a family helps us see how they are related, identifying the fact family for a set of numbers helps us see how multiplication and division facts are related.”

Write a set of numbers on the board, such as 3, 5, and 15. Say, “This is a set of numbers.” Write the fact family for this number set on the board: 3 × 5 = 15, 5 × 3 = 15, 15 ÷ 3 = 5, 15 ÷ 5 = 3. Explain, “These multiplication and division equations form the fact family for this set of numbers.” Ask volunteers to share how knowing a multiplication equation in a fact family, such as 3 × 5 = 15, can help them to answer a division problem such as 15 ÷ 3.

Modeling

In this activity, students will work in small groups to write multiplication and division equations that form a fact family for an assigned set of numbers. They will then present these equations in a mock TV game show.

Model how to find the fact family for the number set 4, 3, and 12. Write the number set on the board. Say “To identify the fact family for this set of numbers, first think of multiplication equations using these numbers. Write these equations on a piece of paper. The equations are 4 × 3 = 12 and 3 × 4 = 12. Now think of division equations using these numbers. Write these equations on a piece of paper. The equations are 12 ÷ 4 = 3 and 12 ÷ 3 = 4.”

Model other examples on the board.

Checking for Understanding

Ask students to confirm that they understand the meaning of fact family and how to find the fact family for a set of numbers. If students need further instruction, provide more models on the board.

Guided Practice

Divide the class into groups of four. If you have two extra students, form them into a group, and be sure to give them a set of numbers that has only two equations in its fact family, such as 3, 3, and 9. (If you have only one student remaining, he or she can join a group to practice finding the fact family and then act as the announcer for the TV show.)

Give each student a small index card and scrap paper. Distribute to each group one large index card on which you have written one set of numbers, such as 9, 7, 63; 8, 5, 40; 7, 3, 21; 6, 7, 42; 5, 9, 45; 4, 6, 24; 3, 8, 24; or 2, 5, 10. Be sure each large index card has a unique set of numbers. Instruct students to work together in their groups to think of the multiplication and division equations that form the fact family for their group’s number set. Encourage them to write their answers on scrap paper first.

Then have each student in the group choose one of the four equations to write on his or her own small index card. Each student should choose a different equation. When groups are finished, check to make sure each student has written a different equation for the group’s number set.

Explain that students will now participate in a mock TV game show called Meet the Fact Family. Ask a student announcer to invite one group of students to stand while he or she announces, “Meet the fact family for the number set [X, Y, Z]!” (The announcer should state the number set written on the large index card for that group.) Ask all four students in the group to stand and take turns announcing their “names” by stating the equations on their small index cards. Encourage the class to applaud after the family is introduced. Ask group members to place their small index cards in a basket to use for the upcoming game.

Introduce each group the same way until all small index cards are collected in a basket. Mix up the cards in the basket, and then allow each student to choose a card at random. Instruct students to place their cards facedown on their desks and wait for the signal to start the game. When the announcer says “Go,” have students turn over the cards. The goal of the game is for each student to find the other members of his or her new fact family before time is up. When they find all the members of their fact families, they should stand together and “freeze” in place. After about 1 minute, the announcer should say, “Freeze!” Every group that has found its entire fact family within that time is a winner.

Closure

Invite volunteers to draw sets of triangles arranged in rows on the board. (Be sure that within each arrangement, there is the same number of triangles in each row.) Ask students to think of and share an equation that describes each arrangement.

Independent Practice

At the math center, place a small basket of index cards that each have a set of numbers listed on one side and the corresponding fact family written on the other. Provide paper, pencils, and a jar of manipulatives, such as dried macaroni. Encourage students to visit the math center and choose an index card from the basket. They should place the index card faceup on the table to show the number set and then arrange the manipulatives in equal rows to represent that set. Tell them to write the multiplication and division equations for the number set and then self-check their work by turning over the index card to see the fact family on the back.

Then have students write in their math journals in response to the question, “How does knowing the fact family for a set of numbers help me with math?”

GUESS-TIMATE ESTIMATES

Objective

Students will imagine real-life situations to estimate products.

Anticipatory Set

Ask students, “If 687 students are expected to buy school lunches this year, about how many school lunches does the cafeteria need to prepare each week?” Challenge students to think about a logical way to find the answer. Ask them if it is possible to find the exact answer (No. Some days, students might be absent. and they would need fewer lunches. Other days, the cafeteria might serve pizza, and more students would buy lunches.). Say, “Sometimes it is not necessary or possible to find an exact answer to a math problem. For some math problems, estimating an answer helps provide a reasonable guess for the solution.”


Students need to recognize that many things cannot and need not be measured precisely.



Purpose

Tell students that estimating can help provide reasonable answers for problems that cannot or do not need to be measured in exact quantities. For this activity, they will practice determining the number of plates of food served by different restaurants.

Input

Review how to round numbers to their greatest place value. Write a number between 100 and 10,000 on the board. Say, “Let’s round this number to the nearest hundred.” Have each student whisper his or her answer to the classmate sitting next to him or her. Invite a volunteer to share the answer. Repeat the activity with several more numbers.

Write a number between 1,000 and 10,000 on the board. Say, “Let’s round this number to the nearest thousand.” Have each student whisper his or her answer to the classmate sitting next to him or her. Again, invite a volunteer to share the answer. Repeat the activity using several more numbers. Explain, “When we estimate, first round the number to its greatest place value.”

Then repeat the original question: “If 687 students are expected to buy school lunches this year, about how many school lunches does the cafeteria need to prepare each week?” Remind students that a school week has 5 days. Ask a volunteer to explain a logical way to find the answer (Round the number to 700, and multiply by 5.). Ask, “Why is 3,500 a reasonable answer to this problem?”

Modeling

Tell students they will play a game to practice estimating products. First, you will give them a multiplication problem. Then, they will round the larger number. Finally, they will multiply this new set of numbers and write the answer.

Divide the class into four teams. Invite one player from each team to stand at the board. Instruct each of the four players to write “493 × 5” on the board. When you say “Go,” have them round the larger number to 500, multiply it by the smaller number, and then write the answer. The first team to write the correct answer scores one point. Continue playing the game using new team members and new problems for each round until every student has had a turn at the board.

Checking for Understanding

Check to make sure everyone understands how to round numbers. Ask a volunteer to explain the steps to estimate a product. Remind students that for this activity, they are rounding only the larger number. The smaller number remains the same.

Guided Practice

Copy the What’s on the Menu? reproducible onto a transparency, and distribute copies to students. Read the sentences on the plate together, and complete a sample as a class. Instruct students to follow the instructions on the plate to complete their reproducibles. Have them cut out their plates and glue them to construction paper and then decorate the paper with crayons or markers to resemble a place setting. When finished, have students write the answers to their problems on the back.

Ask students to exchange papers with partners and solve their partners’ problems. Students can check their answers on the back. Invite them to continue trading place settings with different classmates as time allows.

Closure

Remind students that some things cannot or do not require an exact answer. When estimating, they should round numbers to their greatest place value. Have students answer the following questions in their math journals: “How can estimating help you plan a birthday party, a school carnival, or a soccer league pizza party? When multiplying two numbers, how can estimating help you check if your answer is reasonable?”

Independent Practice

For homework, have students complete a copy of the Guess-timate Estimates reproducible. Review how to round numbers to their greatest place value.

[image: images]

What’s on the Menu?

Directions: Fill out the paper plate. Then cut it out and glue it to a piece of construction paper. Draw a napkin, knife, fork, spoon, and cup on the construction paper to make a place setting as shown.
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Guess-timate Estimates

Directions: Estimate each product by rounding the greater number.
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Directions: Write a number between 100 and 10,000 on each line. Then estimate the product.

11. __________ × 4 = __________

12. __________ × 7 = __________

POINT AND PLAY

Objective

Students will use quick recall of multiplication facts and recognize patterns of zero to play a call-and-response game.

Anticipatory Set

Write four progressive multiplication problems on the board, each one below the one before it: “3 × 4, 30 × 4, 30 × 40, 300 × 40.” Invite students to compare and contrast the examples. Ask, “How are these equations the same? How are they different? Do you recognize any patterns?” Guide the discussion until students are able to identify that each example has the same basic multiplication fact (3 × 4) but that different numbers of zeros are in the factors.

Purpose

Explain that when one is working with math and numbers, it helps to look for patterns: “When multiplying multiples of 10 and 100, you can first identify the basic multiplication fact and then count the number of zeros to find the answer.”


The brains ability to detect patterns and make associations is one of its greatest strengths.



Input

Inform students that when multiplying multiples of 10 and 100, they should ask three questions: What is the fact? How many zeros? What is the answer? Write these questions on the board next to the four equations. Use an edible pointer such as a pretzel rod or a powdered candy straw. Point to and ask each question aloud, encouraging students to read along with you: “What is the fact? How many zeros? What is the answer?”

Modeling

Use the pointer to point to the equation 3 × 4.
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party. Glow string is sold in packages of 7.
Noisemakers are sold in packages of 9. To have
the same number of cans of glow string and
noisemakers:
a. What is the least number of packages of glow
string he needs to buy?
b. What is the least number of packages of
noisemakers he needs to buy?
. What is the least common multiple of 7 and 97
. If the number of Jamal's guests is the same as
the least common multiple of 7 and 9, how
many guests did he invite?
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Algebra

Understand patterns, relations, and functions. Represent and
analyze mathematical situations and structures using algebraic
symbols. Use mathematical models to represent and understand
quantitative relationships.

19,63,73,77,
107,110, 115,
146, 158, 167

Geometry Analyze characteristics and properties of two- and three- 63,77,103,107,
dimensional geometric shapes. and develop mathematical 115, 146, 158,
arguments about geometric relationships. Specify locations and 163
describe spatial relationships using coordinate geometry and other
representational systems. Apply transformations and use symmetry
to analyze mathematical situations. Use visualization, spatial
reasoning, and geometric modeling to solve problems.
Measurement Understand measurable attributes of objects and the units, systems, | 32,73, 77, 107,
and processes of measurement. Apply appropriate techniques, 110, 115, 158,
tools, and formulas to determine measurements. 167
Data Analysis Formulate questions that can be addressed with data, and collect, 32,73,77,107,
and Probability organize, and display relevant data to answer them. Select and use 115, 146, 149,

appropriate statistical methods to analyze data. Develop and
evaluate inferences and predictions that are based on data.

158,163,167

Problem Solving

Build new mathematical knowledge through problem solving. Solve
problems that arise in mathematics and in other contexts. Apply
and adapt a variety of appropriate strategies to solve problems.
Monitor and reflect on the process of mathematical problem
solving.

19, 25,32,63, 69,
73,77,107, 110,
115,149, 158,
167

Communication | Communicate mathematical thinking coherently and clearly to 25.29,32,36,63,
peers, teachers, and others. Analyze and evaluate the 66,69,73,77,
mathematical thinking and strategies of others. Use the language 103,107, 110,
of mathematics to express mathematical ideas precisely. 115, 146, 149,
158,163,167
Connections Recognize and use connections among mathematical ideas. 32,63,66,69,73,
Recognize and apply mathematics in contexts outside of 77,103,107, 110,
mathematics. 115, 146, 149,
158,163, 167
Representation Create and use representations to organize, record, and 19, 25, 36, 63, 66,

communicate mathematical ideas. Select, apply, and translate
among mathematical representations to solve problems. Use
representations to model and interpret physical, social, and
mathematical phenomena.

69,73,77,103,
107,110, 115,
146, 149, 158,
163,167
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1. Chad is buying prizes for his birthday party. Toy

racecars are sold in packages of 9. Rubber snakes

are sold in packages of 4. To have the same

number of cars and snakes:

a. What is the least number of packages of cars
he needs to buy?

b. What is the least number of packages of
snakes he needs to buy?
What is the least common multiple of 9 and 4?

. If the number of Chad’s guests is the same as

the least common multiple of 9 and 4, how
many guests did he invite?

. Megan is buying party supplies for her birthday
party. Paper plates are sold in packages of 5.
Paper napkins are sold in packages of 6. To have
the same number of plates and napkins:

a. What is the least number of packages of paper
plates she needs to buy?

b. What is the least number of packages of paper
napkins she needs to buy?

c. What is the least common multiple of 5 and 6?

d. If the number of Megan’s guests is the same as
the least common multiple of 5 and 6, how
many guests did she invite?

. Jake is buying candy for his birthday party. Candy

bars are sold in packages of 8. Peppermints are
sold in packages of 5. To have the same number
of candy bars and peppermints:
. What is the least number of packages of candy
bars he needs to buy?
. What is the least number of packages of
peppermints he needs to buy?
. What is the least common multiple of
8 and 5?
. If the number of Jake’s guests is the same as
the least common multiple of 8 and 5, how
many guests did he invite?

. Katrina is buying hot dogs and hot dog buns to

serve at her birthday party. Hot dogs are sold in

packages of 6. Hot dog buns are sold in packages

of 8. To have the same number of hot dogs and

hot dog buns:

a. What is the least number of packages of hot
dogs she needs to buy?

b. What is the least number of packages of hot
dog buns she needs to buy?

c. What is the least common multiple of 6 and 8?

d. If the number of Katrina’s guests is the same
as the least common multiple of 6 and 8, how
many guests did she invite?
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Standards

Page Numbers

Number and
Operations

Understand numbers, ways of representing numbers, relationships
among numbers, and number systems. Understand meanings of
operations and how they relate to one another. Compute fluently
and make reasonable estimates.

19, 25, 29, 32, 36,
63,66,69,73,77,
107,110,115,
146,149, 158,
163,167
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(person’s name)

(name of food)

It's everyone’s favorite choice on the menu!

Therestaurantserves ____ plates of it every day.

(number between 100 and 10,000)

If the restaurant is open

days a week,
(number between 1and 7)
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