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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. Refer to this book for more brain-compatible 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 application of 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 be stored 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, 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 on 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 will also 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 focal points covered in each chapter.
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CONNECTIONS TO STANDARDS

This chart shows the National Council of Teachers of Mathematics standards covered in each chapter.
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JUMPING JELLYBEANS

Objectives

Students will recognize number patterns in the base-ten numeration system.

Students will use jellybeans to practice counting by tens.

Anticipatory Set

Place a large jar of multicolored jellybeans on your desk or in another widely viewed location. Then invite students to count with you to 100, first by ones and then by twos, fives, and tens. Ask students which method of counting is the slowest (counting by ones) and which is the fastest (counting by tens).


Arithmetic and mathematical knowledge should be based first on concrete situations rather than abstract concepts.



Purpose

Tell students that they will look for patterns on a hundred board. The patterns that they discover will help them to see how numbers are arranged to show different values. Explain that when you understand the patterns, you can group numbers together to count items faster.

Input

Copy the Hundred Board reproducible onto an overhead transparency, and give each student a photocopy. Point out how the 10 numerals along the top row are repeated over and over again throughout the board. Guide students to point out various patterns that they find on the board. For example, in the column under 10, every number ends in 0. Have students count by tens to 100 again, this time pointing to the numbers on the board as they go along.

Modeling

Show students the jellybean jar. Tell them. “I want to know exactly how many jellybeans are in this jar, but to count them all by myself would take a long time. How might we be able to work together to count these jellybeans?” Allow several students to respond, and then explain that you want them to help you put the jellybeans into groups of 10 so you can count them quickly.

Show students a small paper cup and count aloud as you place 10 jellybeans in the cup. Count out 10 more jellybeans and place them in a separate cup. Say, “There are 10 jellybeans in each cup. I can count by tens, and I know that I have 20 jellybeans so far. You will work in pairs to make sets of jellybeans just like these. Then we can all count by tens together to see how many jellybeans we have in all.”

Guided Practice

Organize students into 10 small groups or pairs. Give each group 10 small paper cups and 1 large cup filled with jellybeans. Instruct students to count out 10 jellybeans and place them in 1 cup.

Checking for Understanding

Check to make sure that each group has one cup with 10 jellybeans in it. Ask how many jellybeans should be in each cup (10).

Independent Practice

Ask groups to finish counting out the rest of their jellybeans in sets of 10. Circulate and monitor student work and interactions. When all the jellybeans have been counted, ask each group to count by tens to show how many jellybeans they have. Jellybeans that could not be grouped in a set of tens should be counted as ones. Invite a student from each group to use an overhead marker to color the box on the hundred board transparency that matches the number of jellybeans for the group.

Closure

Have groups collect their cups of jellybeans and bring them to a table at the front of the room. Combine all of the single jellybeans into one bowl and have volunteers create sets of 10 with them. Then have students arrange the cups into groups of 10 while counting aloud to 100. Ask, “How many groups of 10 does it take to make 100? How many sets of 100 would it take to make 1,000?” Using the sets of cups as a model, count by hundreds to determine how many jellybeans there are in all. Have students draw pictures in their math journals to show how the jellybeans were grouped and counted.


HUNDRED BOARD-O

Objective

Students will use their knowledge of place value to identify numbers on a hundred board.

Anticipatory Set

Ask students to describe various types of Bingo games that they have played. For example, they may have played Bingo games that used rhyming words, synonyms and antonyms, or addition and subtraction facts. Display a transparency of the Hundred Board reproducible on the overhead projector. Tell students that they will play a Bingo game using numbers and place value.


Charts in different arrangements (e.g., 1 to 100) offer many opportunities for students to explore number patterns.



Purpose

Explain to students that each digit in a number has a specific value based on its place within that number. This is called place value. The Bingo game that students will play will help them practice identifying numbers by listening to descriptions of place values.

Input
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Draw a place value chart on the board with spaces for hundreds, tens, and ones. Write the numbers 43, 100, 2, and 58 in a column next to the chart. Fill in the place value chart for the number 43 by writing 4 in the tens column and 3 in the ones column. Explain that the 4 is worth 4 tens, or 40. The 3 is worth 3 ones. Say, “40 + 3 = 43.” Ask volunteers to fill in the chart for the remaining numbers.

Modeling

Tell students that as they play this game, you will call out numbers in terms of their place value. Choose a number, such as 56, and say, “5 tens and 6 ones.” Use your overhead transparency of the Hundred Board and cover the square for 56. Explain that 56 is the same as 5 tens and 6 ones. Point out how the number 5 is in the tens place and the number 6 is in the ones place. Repeat with several more numbers.

Guided Practice

Give each student two copies of the Hundred Board reproducible and several paper squares. Have students cut apart one Hundred Board into separate number squares and place the squares in a paper bag. Organize students into pairs, and explain that each pair will play its own game. Tell students to choose one player to go first. Player 1 draws a number square from his or her bag and describes the number using place value, such as, “3 tens and 1 one.” Player 2 then finds the matching number on his or her Hundred Board and covers it with a paper square. Players then switch roles. Tell students that they will continue playing in this manner until one player has an entire row on the board covered horizontally or vertically. That player calls out “BOARD-O!” and wins that round. Players can continue playing rounds until you end the playing period.

Checking for Understanding

Ask if students have any questions. Make sure they understand that they need to describe their numbers based on place value and that they should not name the numbers directly.

Independent Practice

Allow students to play the game with their partners for a designated amount of time. Circulate around the room to make sure students are using place value appropriately. Offer corrective feedback if you notice any errors.

Closure

Encourage students to think about what they learned. Give them 2 minutes to talk with their partners about the activity and reflect on their learning. Suggest that they draw a simple place value chart in their math journals and diagram three numbers using the chart. Then have them complete this sentence frame for each of the three numbers: “The number _____ has ______ hundreds, _____ tens, and ______ ones.”
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Hundred Board
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ORDER UP!

Objective

Students will compare and order whole numbers to 1,000.

Anticipatory Set

Collect a variety of take-out menus from restaurants with which students might be familiar. Staple each menu into a construction-paper folder. Organize students into pairs, and give each pair a restaurant menu and a copy of the Place Your Order reproducible.

Direct students to cut out the two guest checks and take turns acting as a restaurant customer and a server. Tell the server to write down and add up the cost of the customer’s order on a guest check. Provide calculators for adding if needed. Afterward, have students hold their guest checks and arrange themselves in order from the least expensive meal to the most expensive. Ask students to read the totals on their guest checks, and help them correct any errors in how they ordered themselves.

Purpose

Tell students that when they worked together with the menu, they used numbers that were less than 100. Explain that in the next activity, they will practice ordering numbers from 0 to 1,000.

Input
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Review place value with students. Draw three place value charts on the board with columns for hundreds, tens, and ones. Call on a volunteer to name a number, and write that number in the middle chart. Then ask another student to name a number that is smaller than the first. Write that number in the left-hand chart. Finally, ask a student to name a number that is larger than the first, and write it in the right-hand chart. Ask students to explain how they know which number is largest and which is smallest. Repeat the process with several more numbers.

Modeling

Tell students that they will compare numbers and order them on a giant number line. Hang a clothesline from one end of your room to the other at a height suitable for students to clip numbers to it. Write the numbers 0 and 1,000 on two separate index cards. Use clothespins to clip the 0 at the far-left end of the clothesline and the 1,000 at the far-right end. Gather enough index cards so there are two for each student and two for you. Write one number between 1 and 999 on each index card. Do not duplicate any numbers.

Choose two index cards, and say, “This is the number _____. About where should I place it on the number line?” Invite several students to show you where they think the number belongs. Ask a volunteer to clip it on the clothesline number line. Hold up the second number, and say, “This is the number _____. Is it between 0 and [the first number] or [the first number] and 1,000? About where should I place it on the number line?” Allow several students to show you where they think the number belongs. Ask another volunteer to clip it on the number line.

Guided Practice

Distribute the remaining index cards so each student has two numbers. Have students take turns sharing their numbers and using clothespins to clip them on the number line. Offer corrective feedback when needed.

Checking for Understanding

Make sure students have a good sense of the order of numbers. Ask them about several other numbers, and have them identify which are larger and which are smaller.


One way to assist students in remembering the meaning of what was learned is to have them write It down in a journal after each lesson where something new is presented.



Independent Practice

Give students a copy of the Order Up! reproducible. Invite them to complete the activity independently. Explain that they will need to write the numbers in correct order on the guest checks.
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