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About This Resource

Math Wise! includes activities that will help each student gain full comprehension of basic mathematical concepts, including numbers and counting, computation, estimation, probability, data analysis, measurement, geometry, algebra, problem solving, and logical thinking. Students in today’s math classrooms must be able to do more than achieve correct answers through computation; they need to understand basic concepts and experience a range of mathematical applications. Math Wise! is designed to help the teacher accomplish these learning objectives. It contains a wide variety of learning experiences that have been arranged according to difficulty level. Whenever possible, the activities are presented in either hands-on or visual formats.




Concrete/Manipulative Activities 

Especially when exploring “new” concepts, each student should work with hands-on materials. A number of the activities therefore include easily obtained manipulatives, such as straws, paper clips, sugar cubes, and beans. For example, a problem in the activity Paper Clip Division  asks students to show 44 divided by 7. One-to-one correspondence is used when one paper clip corresponds to the numeral 1. The result might appear as:[image: 002]



In Punchy Math, students use a paper hole punch, scrap paper, and a pencil to show 3 × 7 = ____ . The outcome, after folding, punching, looping, and labeling, shows 3 groups of 7. If turned sideways, it can also show 7 groups of 3, or 7 × 3 = ____ . Whereas the resulting punched holes are concrete, the looped segments provide a visual component that directly corresponds to the abstract number relationships involved.

[image: 003]

Such manipulative activities provide a basis for true understanding of mathematical concepts. For this reason, each section contains a number of similar exercises.




Visual/Pictorial Activities 

For many learners, visual representations of mathematical problems are keys to the comprehension of these problems. Often visual representations involve 1-to-1 correspondence in connecting pictures with numbers. For example, in Cross-Line Multiplication, three horizontal lines represent the number 3 and five vertical lines represent the number 5. When the lines are crossed, the fifteen intersection points represent the answer to the problem 3 × 5 = _____ . The following figure illustrates this visual representation. Of course, turning the drawing sideways shows 5 × 3 = 15.

[image: 004]

In Decimal Squares, another visual activity, students are provided with a sheet of Decimal Squares. Each decimal square is a 10-unit by 10-unit square divided into 100 square units. Each small square unit represents one hundredth of the decimal square, or .01. Students are then asked to show the relationship between 0.6 and 0.21. For example, in the problem 0.6 ______ 0.21, students are required to fill in the blank with >, <, or = to make the statement true. To find the answer, students are asked to shade in the Decimal Squares, as shown below.

[image: 005]




Abstract Procedures 

A major goal of mathematics education is to help students eventually perform abstract mathematical procedures and understand the underlying concepts behind these procedures. When possible, mathematics teachers should not only instruct students in regard to mathematical mechanics but also enable them to gain a true understanding of the concepts involved.

In the activity Post-it Mental Math, one student has Post-it numerals placed on his or her back without being allowed to see them. The other group members, after viewing the numerals, give the student clues about the numerals. Using these clues, the Post-it wearer must do mental math to determine the numerals. In the situation that follows, the Post-it player has made a first guess based on one player’s clues.

[image: 006]

Block Four, which requires two players or two opposing teams, a numbered game board, and two paper clips, is another activity asking students to make abstract computations and draw upon their logical-thinking abilities. The first player places the paper clips on two numbers, and then performs the multiplication. The student then puts an X on the square with the answer. The next player can only move one paper clip, leaving the other one alone. This player will then perform the multiplication and mark his or her square with an O. The boards below show two partially played games.

BLOCK FOUR Multiplication Facts

[image: 007]

BLOCK FOUR Multiplication of Fractions

[image: 008]




A Final Note 

Students will find the activities and investigations from this book informative, interesting, and fun. Most important, students will gain a better understanding of the mathematics they are expected to master. Math Wise! will prove to be a most valuable supplement to any mathematics program.

Jim Overholt
 Laurie Kincheloe
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Suggestions for Using  Math Wise!

The activities in this book provide a varied collection of interesting and understandable tasks from which students in kindergarten through the middle grades will benefit. Although many of these activities can be used in any order, it is advisable to designate tasks that are appropriate with regard to class size, students’ stages of learning, or other considerations. For this reason, several features in this book are designed to help select appropriate activities.• The Contents categorizes each activity in five ways:1. Section (“Making Sense of Numbers,” “Computation Connections,” “Investigations and Problem Solving,” and “Logical Thinking”)
2. Descriptive Title (such as Everyday Things Numberbooks, Paper Clip Division, Peek Box Probability, and String Triangle Geometry)
3. Grade Level (K - 2, 2 - 4, 4 - 6, and 6 - 8)
4. Activity Type (Concrete/Manipulative, Visual/Pictorial, and Abstract)
5. Learning Format (Total Group, Cooperative, and Independent)

• A Key for each activity notes the most appropriate grade levels, the preferred working arrangement, and the kinds of experiences in which learners will take part. For example, the following key to  Silent Math indicates that1. The activity is best suited for students in grades 4 through 8.
2. The activity can be worked on by the whole class or by cooperative groups.
3. The students will work with visual diagrams and will perform abstract computations.







Silent Math

Grades 4-8 •  Total group activity
•  Cooperative activity
•  Independent activity
•  Concrete/manipulative activity
•  Visual/pictorial activity
•  Abstract procedure



• Each activity begins with a Why Do It statement that details the specific mathematical concepts the students will be learning and practicing.
• The You Will Need statement specifies any supplies or equipment necessary for the activity. These items, such as paper clips, index cards, and straws, are easily obtained and free or inexpensive.
• The How To Do It section details what the teacher or other education professional must do to set up and carry out the activity. Suggestions are made as to the steps that should be taken for the activity to be successful. It also describes how the investigation works best as an independent activity, a cooperative project where students work in pairs or small groups, or a total group venture. This section will provide the general premise and content of the activity before the example are presented.
• The Examples illustrate how the activity might progress, and display typical outcomes.
• An Extensions section at the end of each activity contains more investigations that can be done using the same or similar procedures described in the activity. It often contains more sample questions or suggestions as to how to expand the mathematical concepts being studied. Teachers and students are encouraged to propose similar tasks of their own.
• Where appropriate, reproducible pages immediately follow the relevant activity. These pages include game boards, workmats, dot paper, playing cards, graph paper, and more.
• Students should be encouraged to record their methods and solutions in a math journal or to keep a special file containing samples of their work.
• Solutions are also provided when appropriate.





Section One

Making Sense of Numbers

The activities in this section introduce students to many number concepts and relationships, including 1-to-1 correspondence, basic number combinations, place value, mental math, fractions, large numbers, and decimals. Students will practice essential mathematical skills and develop conceptual understanding through hands-on investigations and games that make use of manipulative experiences, visual portrayals, or relevant abstract procedures.

A number of activities from other portions of this book can be used to extend and enhance students’ comprehension of the concepts introduced in this section, such as Punchy Math (p. 104) and Beat the Calculator (p. 122) from Section Two; Peek Box Probability (p. 238) and Restaurant Menu Math  (p. 235) from Section Three; and Duplicate Digit Logic (p. 408) from Section Four.




Chapter 1

Toothpick Storybooks

Grades K - 3 •  Total group activity
•  Cooperative activity
•  Independent activity
•  Concrete/manipulative activity
•  Visual/pictorial activity
•  Abstract procedure






Why Do It: 

Students will discover the concepts of 1-to-1 counting and number conservation, and will study basic computation relationships.




You Will Need: 

This activity requires several boxes of flat toothpicks, white and colored paper (pages approximately 6 by 9 inches work well), glue, and marking pens or crayons.




How To Do It: 

1. Have younger students explore and share the different arrangements they can make with a given number of toothpicks. For example, students could arrange 4 toothpicks in a wide variety of different configurations, all of which would still yield 4 toothpicks.
2. After exploring for a while, students should begin making Toothpick Storybooks, starting by creating number pages. Students can write, for instance, the number 6 on a sheet of white paper and glue 6 toothpicks onto a piece of colored paper. (To avoid a sticky mess, students should dip only the ends of the toothpicks in the glue.)  When they are ready, the learners follow the same procedure for equations and the corresponding toothpick pictures. (Note:  Students sometimes portray subtraction by pasting a small flap on the colored page that covers the number of toothpicks to be “taken away.” Furthermore, they enjoy lifting the flap to rediscover the missing portion.)
3. When a number of toothpick diagrams have been finished, the pages can be stapled together into either individual or group Toothpick Storybooks. Ask each student to tell a number story about one of the diagrams in which he or she makes reference to both the toothpick figure and the written equation or number.



Example: 

[image: 009]




Extensions: 

1. Simple multiplication facts, and even longer problems, can be portrayed with toothpick diagrams. For 6 × 3 =_____ , the player might show ||| ||| ||| ||| ||| ||| = 18. Similarly, for 4 × 23 = _____, it is necessary to show 4 groups of 23 toothpicks to yield 92.
2. Division can also be shown with toothpick diagrams. If the problem calls for the division of 110 into sets of 12, the player would need to form as many groups of 12 as possible, also taking into account any remainder. (Note: The student might also complete such a problem using partitive division. See Paper Clip Division, p. 179.)




Chapter 2

Number Combination Noisy Boxes

Grades K - 3 •  Total group activity
•  Cooperative activity
•  Independent activity
•  Concrete/manipulative activity
•  Visual/pictorial activity
•  Abstract procedure






Why Do It: 

This activity provides students with a visual and concrete aid that will help them understand basic number combinations and practice addition and subtraction.




You Will Need: 

Ten (or more) stationery or greeting card boxes with clear plastic lids, approximately 50 marbles, and pieces of Styrofoam or sponge that can be trimmed to fit inside the boxes are required.

[image: 010]




How To Do It: 

1. Construct Noisy Boxes for the numerals 0 through 9 (or beyond). For each box, cut the foam to make a divider that will lie perpendicular to the bottom of the box. Glue the divider to the bottom of the box, ensuring that it is trimmed down such that the marbles  will pass over it when the top is on (see figure). Use a marking pen to write the numeral, such as 3, on the divider and to inscribe the appropriate number of dots on one outside edge of the box ( • • • ) and the corresponding number word on another outside edge (three). Insert that same number of marbles into the box and tape on the clear plastic lid.
2. Allow the students to work with different Noisy Boxes. Instruct students to tip or shake a Noisy Box so that some or all of the marbles roll past the divider. Once this is done, the player is to record the outcome as an addition problem. The student should shake the same Noisy Box again and record a new outcome. For example, three marbles will yield outcomes such as 1 + 2, 3 + 0, 2 + 1, or 0 + 3. The activity continues in this manner until no further combinations are possible (see Example below).
[image: 011]




Example: 

The recorded number combinations for the 7s Noisy Box should include the following:

[image: 012]




Extension: 

If any player has difficulty on a visual level in utilizing a Noisy Box, have that student temporarily remove the plastic lid. Then he or she can touch and physically move the marbles from one side of the box to the other. Nearly all students will experience success as a result of such a tangible experience with number combinations.




Chapter 3

Everyday Things Numberbooks

Grades K - 4 •  Total group activity
•  Cooperative activity
•  Independent activity
•  Concrete/manipulative activity
•  Visual/pictorial activity
•  Abstract procedure






Why Do It: 

Students will discover that in their daily lives there are many things that come in numbered amounts, such as wheels on a bicycle.




You Will Need: 

Each student will require paper that can be stapled into booklets, pencils, scissors, and glue sticks or paste (if desired).




How To Do It: 

1. As a group, discuss things in everyday life that are generally found as singles or 1s: 1 nose for each person, 1 trunk per tree, 1 beak on a bird, 1 tail per cat, 1-a-day multiple vitamins, and so on. Then provide each student with a sheet of paper and have everyone write the number 2 at the top. Each participant should list as many things that come in 2s as he or she can think of, such as 2 eyes, ears, hands, and legs for each person; 2 wings per bird, and so on. Do the same for 3s: 3 wheels on a tricycle; 3 sides for  any triangle; a 3-leaf clover, and so on. Students might also paste pictures representing numbered amounts on their pages. Have them complete a page (or more) for each number up to 10 or larger, and then discuss their ideas. You may want to construct large class lists for each number. This activity can continue for several days, and may be assigned as homework.
2. At first some numbers seem unusable, but wait and you will be delighted with students’ suggestions. For instance, 7 can be illustrated by 7-UP®, and 8 depicted by 8 sides on a stop sign. Students will often continue to make suggestions, even after the activity has ended!



Example: 

The following is a partial Numberbook listing for the number 4.

[image: 013]




Extensions: 

Ask more advanced students to consider the following problems:1. What items can commonly be found in 25s, 50s, 100s, or any other number you or students might come up with? Is there any number for which an example cannot be found?
2. Find examples for fractional numbers. If there are 12 sections in an orange, 1 of those sections is 1/12 of the orange; 3 of those sections are 3/12 or 1/4 of the orange.





Chapter 4

Under the Bowl

Grades K - 3 •  Total group activity
•  Cooperative activity
•  Independent activity
•  Concrete/manipulative activity
•  Visual/pictorial activity
•  Abstract procedure






Why Do It: 

Under the Bowl provides students with a visual and concrete aid that will help them understand basic number combinations and practice addition and subtraction.




You Will Need: 

A bowl or small box lid and small objects (such as beans, blocks, or bread tags) are required for each player.




How To Do It: 

Allow students a brief period to explore their bowls and objects. Have students begin the activity with small numbers of items: students with 3 beans, for example, might be told to put 2 beans under the bowl and place the other on top of it. Then they should say aloud to a partner or together as a class, “One bean on top and two beans underneath make three beans altogether.” Once students understand the activity, ask them to keep a written record of their work; for 3 beans, as noted above, they should record 1 + 2 = 3 (after they have had instruction on four fact families, they should also record 2 + 1 = 3, 3 - 2 = 1, and 3 - 1 = 2). Although  initially students should use only a few objects, they might go on to use as many as 20, 30, or even 100 items.

[image: 014]




Example: 

The players shown above are working with 7 beans. Thus far they have recorded the four fact family for 1 bean on top of the bowl and 6 beans under it. They are now beginning to record their findings for 2 beans on top. Next they might put 3 beans on top and record. (Note: Should a student become confused about a number combination, he or she may count the objects on top and then lift the bowl to either visually or physically count the objects underneath. This usually helps clarify the problem.)




Extensions:

1. When older students are working as partners, an interesting variation has one student making a combination and the other trying to figure out what it is. For example, the first student might put 3 beans on top of the bowl and some others under it. He or she then states, “I have 11 beans altogether. How many beans are under the bowl, and what equations can you write to represent this problem?” The second student should respond that there are 8 beans under the bowl, yielding the equations 3 + 8 = 11, 8 + 3 = 11, 11 - 8 = 3, and 11 - 3 = 8.
2. You can also extend this activity to introduce algebra concepts to students. For example, after instruction a student presents the problem shown in Extension 1, with the equation n + 3 = 11. Explain to students that using a letter to represent a missing number is a basic concept in algebra.




Chapter 5

Cheerios™ and Fruit Loops™ Place Value

Grades K - 5 •  Total group activity
•  Cooperative activity
•  Independent activity
•  Concrete/manipulative activity
•  Visual/pictorial activity
•  Abstract procedure






Why Do It: 

Students will begin to understand place value concepts through a visual and concrete experience.




You Will Need: 

This activity requires several boxes of Cheerios and one box of Fruit Loops breakfast cereals, string or strong thread, needles, and two paper clips (to temporarily hold the cereal in place) for each group or student. (Note: If you do not wish to use needles, you can use waxed or other stiff cord.)




How To Do It: 

After a place value discussion about 1s, 10s, and 100s, challenge the students to make their own place value necklaces (or other decorations). Ask them to determine the “place value” of their own necks and, when they look puzzled, ask, “How many Cheerios on a string will it take to go all the way around your neck?” Then explain that they will be stringing Cheerios and Fruit Loops on their necklaces in a way that shows place value: for each 10 pieces of cereal to be strung,  the first 9 will be Cheerios and every 10th piece must be a colored Fruit Loop. They will then be able to count the place value on their necks as 10, 20, 30, and so on. As students finish their necklaces, be certain to have students share the numbers their necklaces represent and how the necklace displays the number of 10s and the number of 1s in their number.

[image: 015]




Example: 

The partially completed Cheerios and Fruit Loops necklace shown above has the place value of two 10s and three 1s, or 23.




Extensions: 

1. As a class, try making and discussing other personal place value decorations, such as wrist or ankle bracelets or belts.
2. An engaging group project is to have students estimate the length of their classroom (or even a hallway) and make very long Cheerios and Fruit Loops chains. Be sure to initiate place value discussions about 100s; 1,000s; and even 10,000s or more. (Hint: When making such long chains, it is helpful to have individuals make strings of 100 and then tie these 100s strings together.)




Chapter 6

Beans and Beansticks

Grades K - 6 •  Total group activity
•  Cooperative activity
•  Independent activity
•  Concrete/manipulative activity
•  Visual/pictorial activity
•  Abstract procedure






Why Do It: 

This activity will give students 1-to-1 concrete and visual understandings of place value and computation concepts.




You Will Need: 

Required for this project are dried beans, Popsicle sticks (or tongue depressors), and clear-drying carpenter’s glue (most forms of permanent glue work well).




How To Do It: 

1. Beansticks, a stick with 10 beans, will help students visualize the 10s place of a number. A flat, a raft made of 10 beansticks, will allow students to view the 100s place of a number. Single beans will serve for the numbers 1 through 9, but 10s beansticks and 100s flats (or rafts) will be needed after that. The 10s beansticks are constructed by gluing ten beans to a stick, and the 100s flats are made by gluing ten beansticks together  with cross supports (see the illustrations below). The beansticks and rafts will be more durable if a second bead of glue is applied several hours after the first layer of glue dries. Finally, to enhance the lesson, students should construct the beansticks themselves; or, if necessary, have older students help younger students with the construction and then use the beansticks to lead a lesson in place value.
2. The students should first use single beans to represent single-digit numbers. Next they should incorporate the 10s beansticks to display numbers with two-digit place value. Three-digit numbers require the 100s flats. Example 1, below, depicts such place value representations.
3. Examples 2, 3, 4, and 5 cite methods for using the beans and beansticks to add, subtract, multiply, and divide. Please pay particular attention to the situations in which trading (sometimes called renaming, regrouping, borrowing, or carrying) is necessary. For these examples, students could work in pairs. If each student initially made ten beansticks and ten rafts, a pair of students will have enough to work these examples. Finally, students should keep a written record of the problems, processes, and outcomes.



Examples: 

1. The numbers 3, 25, and 137 are displayed using beans and beansticks.[image: 016]


2. The problem 16 + 12 = _____ is solved below (in equation format) by simply combining the 1s beans and the 10s beansticks. In this case it is not necessary to trade.[image: 017]


3. The problem 21 - 6 = _____ requires trading. Because 6 cannot be subtracted from 1, one of the 10s beansticks is traded for 10 single beans, allowing 6 to be taken away from 11. The player ends with one 10s beanstick and 5 single beans, or 10 + 5 = 15.[image: 018]


4. Trading is necessary to solve the problem 3 × 45 = _____ . Students should start by setting up this problem as an addition problem. Three 45s are set up using four beansticks and five loose beans. Notice that 10 of the 15 loose beans need to be traded for a 10s beanstick, and also that 10 of the beansticks are traded for a 100s flat.[image: 019]


5. For the division problem 123 ÷ 27, the student must figure out how many 27s are in 123. First 123 is represented using one raft, two beansticks, and three loose beans. Then the student represents the number 27 with two beansticks and seven loose beans. After careful counting and carrying, the student will determine that after displaying four 27s and adding them together, the result is not 123, but close. What is needed to make 123 is one beanstick and five loose beans, or 15. Because what is needed is less than 27, then this must be the remainder of the division problem. Therefore, the answer is 4 with a remainder of 15.[image: 020]





Extensions: 

Beans and beansticks may be utilized with both larger numbers and decimals.1. If students are working with numbers into the 1,000s, they can build these by stacking the 100s flats: to form each 1,000 requires that 10 of the 100s flats be piled together. 
2. It can also be helpful to utilize visual representations in the beanstick problems. For example, the number 253 might be quickly illustrated as shown below.[image: 021]


3. Beansticks might also be used (in reverse order) to portray decimals. For instance, if the 100s flat represents 1, then each 10s beanstick would equal .1 and each single bean would equal .01. Decimal computations can therefore be displayed. For example, adding .52 to .71 would entail adding five beansticks to seven beansticks to obtain one raft and two beansticks, then adding two single beans and one single bean to obtain three single beans. The answer would then be represented with one raft, two beansticks, and three single beans, which equals 1.23.





Chapter 7

Incredible Expressions

Grades K - 8 •  Total group activity
•  Cooperative activity
•  Independent activity
•  Concrete/manipulative activity
•  Visual/pictorial activity
•  Abstract procedure






Why Do It: 

Students will develop their number sense and make new mathematical connections.




You Will Need: 

This activity can be done on the chalkboard or on a large piece of paper, with chalk or marking pens.




How To Do It: 

In this activity, you or a student will specify a number for the whole class to represent in different ways. For example, 10 can be represented as 5 + 5, 19 - 9, √100, and so on. Keep a permanent record of the various ways of naming the same number by writing students’ Incredible Expressions on a large piece of newsprint or butcher paper; or use the chalkboard to keep a short-term record.




Example: 

The illustration below shows the Incredible Expressions for the number 21 that a group of students has devised.

[image: 022]




Extensions: 

Incredible Expressions may be simple addition or subtraction problems; or they may be more complex, involving multiple operations and exponents.1. Each day, develop and list expressions to correspond with the calendar date. Students should also build these numbers with manipulatives (for example, 21 might be built with two bundles of 10 straws rubber banded together plus a single straw).
2. Restrict players to certain operations. For example, players might be directed to use only addition and subtraction.
3. Students who have had sufficient experience with the mathematical operations of addition, subtraction, multiplication, and division can be required to use all four of these operations. Advanced players might be instructed to find expressions that use parentheses,  exponents, square roots, fractions, decimals, percents, and so on. Be certain that they use the proper order of operations when computing an expression. The order is parentheses, exponents, multiplication and division (left to right), addition and subtraction (left to right). For example, the value of the expression 2(5 + 4) is different from the value of 2 × 5 + 4. The first expression simplifies to 2 × 9 = 18, and the second expression computes as 10 + 4 = 14.
4. Older students can use calculators to create truly Incredible Expressions. If so, each player might be required to use at least five different numbers together with a minimum of three different operations.





Chapter 8

Number Cutouts

Grades K-8 •  Total group activity
•  Cooperative activity
•  Independent activity
•  Concrete/manipulative activity
•  Visual/pictorial activity
•  Abstract procedure






Why Do It: 

This activity helps develop students’ number sense and emphasizes mathematical connections.




You Will Need: 

Graph paper (find square-inch and square-centimeter reproducibles on the following pages), scissors, glue or bulletin board pins, and a pencil are required.




How To Do It: 

Cut the graph paper to make rectangular area cutouts for numbers from 1 to 100 (with each square on the graph paper representing the number 1) and label the cutouts accordingly (see Examples). Choose either square-inch or square-centimeter graph paper to complete the rectangular area cutouts for each number in as many ways as possible. Arrange them in order on a bulletin board or glue them to a large sheet of poster paper. Also, do as many of the Extensions as you can, and have students record their findings.




Examples: 

Examples for the numbers 1 through 6 are shown below.

[image: 023]




Extensions: 

Use cutouts to help answer these questions.1. Which of the number cutouts for Examples 1 through 6 can be shown in more than one way?
2. Which numbers from 1 through 6 might be called perfect square numbers? Why? Cut out three perfect square numbers that are not shown above. Students can also cut out the perfect square, such as the 2- by 2-unit square shown above, in a different color. This would make it stand out on the display and show that the number 4 is a perfect square number.
3. Show the number 12 with as many different rectangular area cutouts as possible. How about the number 16?
4. Discuss the idea of factors. For example, the number 12 has six factors: 1, 2, 3, 4, 6, and 12. How can you find the factors for each number from 1 to 100 by looking at your rectangular area cutouts?
5. Which numbers from 1 to 100 can be cut out in only one way? What are these numbers called? Students could also cut out these prime numbers using a different color, so that they stand out on the display. This could also lead to the definition of a prime number as a counting number with exactly two factors.
6. What do your cutouts show about multiplication? This question could lead to a discussion about the commutative property of multiplication, for example, 2 × 3 = 3 × 2.


Number Cutout Graph Paper (cm)

[image: 024]

Number Cutout Graph Paper (inch)

[image: 025]




Chapter 9

Celebrate 100 Days

Grades K - 8 •  Total group activity
•  Cooperative activity
•  Independent activity
•  Concrete/manipulative activity
•  Visual/pictorial activity
•  Abstract procedure






Why Do It: 

Students will increase their comprehension of number and numeral concepts for the numbers 1 through 100.




You Will Need: 

For this ongoing activity, a roll of wide adding-machine paper tape; marking pens; 100 straws; rubber bands; and cans with 1, 10, and 100 written on them are needed. For the culmination activity, a wide variety of items that can be counted, separated, or marked into 100s will be needed. (Note: These items should be free or inexpensive, and many can be brought from home.)




How To Do It: 

1. Begin the first day of school by taping a long length of paper tape to the classroom wall (perhaps affixed just above the chalkboard and spanning the width of the room). Since this is day 1, write a large numeral 1 at the left end of the tape and tell the students that a numeral will be added (for example, during the morning  opening exercises) for each day they are in school. Continue in this manner until day 5, at which time note that every fifth number will be circled. On the tenth day, note that every tenth number will have a square placed around it, pointing out that 10, 20, 30, and other 10s numbers have both circles and squares. This ongoing activity will continue until day 100.
2. Throughout the 100 days, use the cans marked 1, 10, and 100, along with straws and rubber bands, to help students understand the 1-to-1 connection with the numerals on the paper tape. On day 1, for example, both write the numeral 1 on the wall chart and have a student put 1 straw in the 1 can; on day 2, put a 2nd straw in the can. When day 10 arrives, put a rubber band around the 10 straws that have accumulated in the 1 can and move them to the 10 can, and so on.
3. When the class reaches day 100, it is time for a celebration! On that day it becomes each student’s responsibility to do, make, count, separate, mark, or share 100 of something. It will certainly prove to be a fun learning experience. (See Example 2 and Extension 2 below for some possible ideas for types of 100s.)



Examples: 

1. The illustration below shows the numerals on the wall tape and the straws in the number cans for the 23rd day of school.[image: 026]


2. These students are celebrating day 100 by showing 100 in their own ways![image: 027]





Extensions: 

1. Create Incredible Expressions (see p. 19), do a Numbers to Words to Numbers activity (see p. 71), or pursue Calendar Math (p. 50) to correspond to the day’s number. Also consider making Dot Paper Diagrams (p. 112).
2. Have the students each collect 100 aluminum soda cans as part of a class project. Donate the recycling money to a charitable organization.




Chapter 10

Paper Plate Fractions

Grades 2 - 7 •  Total group activity
•  Cooperative activity
•  Independent activity
•  Concrete/manipulative activity
•  Visual/pictorial activity
•  Abstract procedure






Why Do It: 

Students will gain visual and concrete exposure to basic fraction concepts. Advanced students may also use this activity to explore the concept of equivalent fractions.




You Will Need: 

About 200 to 300 lightweight, multicolored paper plates are needed for a class of 30 students. Each student will need 6 plates, a pair of scissors, and a crayon or marking pen.




How To Do It: 

1. Instruct the students to take a red plate and mark it 1 for one whole amount. Next have them fold or draw a line through the center of a blue plate and use scissors to cut along this line. Ask how many blue parts there are and whether they are equal. Because there are now two equal portions, students should write a 2 on each part and then a 1 above each 2 to indicate that each half is 1 of 2 equal parts. Note that we commonly call each part 1/2, but this really means 1 of 2 equal parts. Continue this process, with green plates being cut into 1/4s (1 of 4 equal parts), pink plates cut into 1/8s (1 of 8 equal parts), and so on. [image: 028]


2. When students have finished preparing the sections of plates, have them use their Paper Plate Fractions to explore equivalence concepts. Initially, direct them to use fraction pieces of the same sizes, to match these to the red “1 whole” plate, to keep records of what they find, and to share their findings with the whole group. Students will determine, for example, that 1/2 + 1/2 = 1, and that 1/4 + 1/4 + 1/4 + 1/4 = 1. After students have explored 1 whole, help them compare fractions to other fractions, again by creating physical matches. They will soon discover, for instance, that 1/4 + 1/4 = 1/2 and 1/8 + 1/8 = 1/4, but that 1/6 and 1/4 do not match up.
3. If students have mastered the preceding concepts, introduce them to a game called “Put Together One Whole.” The students will need their paper plate fraction cutouts and a spinner (see below for illustration; see Fairness at the County Fair, p. 321, for directions on making a spinner). (A blank die can also be used with the faces labeled 1/2, 1/3, 1/6, 1/4, 1/8, and 1/8. Because there are six faces on a die, one of the fractions has to be used twice.) At each turn, players will spin the spinner, and using their red 1 whole paper plate as their individual game board may choose whether or not to lay the corresponding fractional part on top of the red plate. The object is to put together enough of the proper fractional pieces to equal exactly one whole. In the example noted below, the fractions spun so far are 1/4, 1/3, 1/8, 1/2, and 1/6. The first player opted not to use 1/3 or 1/6, and the second player did not use 1/8 or 1/2. Thus, in order for the game board to equal exactly one whole, the first player needs 1/8 and the second needs 1/4.[image: 029]





Example: 

The students shown below are talking about their discoveries with 1/4 and 1/8, as these fractions relate to 1.

[image: 030]




Extensions: 

1. Expand the paper plate activity to give students experience with other common fractions, such as 1/9, 1/10, 1/12, and 1/16.
2. Advanced students might explore and show the meanings of such decimal fractions as .1, .5, .125, .05, and .25. These decimals correspond to 1/10, 1/2, 1/8, 1/20, and 1/4, and can be used to play the “Put Together One Whole” game explained above. Students will also see the relative sizes of these decimal numbers and be able to make comparisons.




Chapter 11

Bean Cups to 1,000

Grades 2 - 6 •  Total group activity
•  Cooperative activity
•  Independent activity
•  Concrete/manipulative activity
•  Visual/pictorial activity
•  Abstract procedure






Why Do It: 

Students will experience number and place value concepts in concrete, visual, and abstract formats.




You Will Need: 

A bag of dried beans (approximately 1 quart); 100 or more small cups (6-ounce, clear plastic cups are ideal; paper Dixie Cups will work); and a Place Value Workmat approximately 2 by 4 feet in size (sample shown here). If the activity is to be extended, about 100 blank 3- by 5-inch cards are needed, as well as marking pens to label the cards.




How To Do It: 

1. Explain to the students that they will be counting sets of 10 beans and putting them in cups until they reach 1,000 beans (or more). Begin by spilling a quantity of beans onto the surface beside the Place Value Workmat. Have the players each put 10 beans in a cup and place all of their cups in the tens portion of the workmat. Continue by counting together by 10s to find the first 100, the second 100, and so on. Stack those sets of 10 cups to show 100s and place them in the hundreds segment of the workmat. Keep an ongoing record of  the numeral value of the beans counted. (For example, when each student in a class of 28 has filled a 10s cup, the total equals 280.) Continue in this manner until students have gathered 10 “bean cup” stacks of 100, and then move the ten 100s (equaling 1,000) to the thousands section of the Place Value Workmat. Note that the workmat is now displaying one group of 1,000 and zero groups of 100s, 10s, and 1s, for a total of 1,000. If players demonstrate sustained interest and more beans are available, the counting and recording may continue.
2. Following the initial group activity of gathering 1,000 beans, the students should work as individuals or in small groups to show a variety of numbers with bean cups on the Place Value Workmat. They should be instructed, for example, to build such numbers as 47, 320, 918, or 1,234. Also, one student may collect a number of beans and have another student determine the number and write it as a numeral. Similar visual- and abstract-level activities are noted in the Extensions below.



Example: 

The players below have shown the number 1,325 with beans and bean cups.

[image: 031]




Extensions: 

1. Have two teams or individual players use two Place Value Workmats and a pair of dice to compete in “Get to 1,000 First.” To start, one team rolls the dice and adds the two numbers together. If, for example, they role a 5 and a 6, they get to place a 10s cup of beans in the tens section and 1 bean in the ones portion. Then the other team takes a turn with the dice, recording the rolled number on their workmat. Each team, at their turn, adds to their  previously rolled totals. The first team to get to 1,000 (or any other preset number) wins the game.
2. Advanced players should also make use of visual- and abstract-level cards to do the activities above. Visual-level place value cards are shown in the figure above; abstract-level place value cards are shown in the figure below. For this extension, it will be necessary to trade cards: when students have accumulated ten of the 1s cards, they will trade these for one 10s card; and likewise when students have amassed ten of the 10s cards, they will trade them for one 100 card, and so on. Abstract-level cards showing 325 are illustrated on the workmat below.[image: 032]


3. Other related activities are Beans and Beansticks (p. 13), Celebrate 100 Days (p. 27), and A Million or More (p. 62) in Section One, and  Dot Paper Diagrams (p. 112) in Section Two.
4. The National Library of Virtual Manipulatives provides a great online resource for this activity. Visit the Web site www.nlvm.usu.edu and find the category “Number & Operations Grades 3-5.” The Web site contains a chip abacus and base blocks that can be used for this activity.




End of sample




    To search for additional titles please go to 

    
    http://search.overdrive.com.   
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It is an odd number.
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What is the
Can You Make Mathematical
a Closed Prediction Build It If You Can. Name for

Figure With (Yes or No) Were You Able to? This Flexagon?

3 triangles?

4 triangles?

5 triangles?

6 triangles?

3 squares and
1 triangle?

3 squares and
2 triangles?

5 squares and
4 triangles?

6 squares and
2 triangles?

1 square and
4 triangles?

1 square and
5 triangles?

squares?

6 squares?

8 squares?

10 squares?

Use triangles and/or squares and try to create some more flexagons. In the
spaces below, list any that you found.

‘What did this investigation show? Describe it with a simple statement.
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THIS CYUINDER HAS A DIAMETER
‘SLIGHTLY MORE THAN 3° AND A

[E—— HEIGHT OF 5 FOR AVOLUME OF

sy ABOUT 65 CUBIC INCHES,
AND HAS A CAPAGITY OF

58 CUBIC INGHES.
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GAME 1 NUMBER CARDS
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36 | 25 | 24

‘GAME 1 CLUE CARDS

Clue #1

It is a two-digit number.

Clue #2

It is a multiple of 3.

Clue #3

The sum of the
digits is less than 9.

Clue #4

The ones digit is
twice the tens
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Original Word Problem:

Doug has 8 marbles and Susan has
11 marbles. Who has more marbles?

1st Rewrite:
has marbles and

has marbles. Who has
more marbles?

2nd Rewrite:

has and
has . Who
has more ?

3rd Rewrite:

has and
has

Note: The initial word problem
should be easily solved by everyone
in the group; obviously, advanced
students would start with a more
difficult problem.

Note: The names and amounts have
been left blank so that the student
may fill in his or her name and that
of a friend, along with number
amounts with which he or she feels
comfortable working. Having done
50, the learner should then solve the
new problem.

Note: Now not only are the names
and amounts to be changed but also
the items being dealt with are to be
replaced.

Note: Students are now required to
change the question. (Such typical
questions as How many more? or
How many less? or What s the total?
should be discussed.) Point out to the
learners that they have now created
their own, new word problem.
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4+2=6
6+5=11
5+4=9

143=4

Player 2

SKUNK

K|U






OEBPS/over_9780470583418_oeb_336_r1.gif
AAA 999
—BBB —111

cce 888





OEBPS/over_9780470583418_oeb_279_r1.jpg
010





OEBPS/over_9780470583418_oeb_311_r1.jpg





OEBPS/over_9780470583418_oeb_036_r1.gif
What fractional part s
represented by the
onaded arca?





OEBPS/over_9780470583418_oeb_084_r1.gif





OEBPS/over_9780470583418_oeb_197_r1.gif
sve ogpeng vessory

4 oreecig o s o
> = g

o s sy
sse opooq s
ey mqes s gy

sz s i
e oy oo
e Wbice
e o1 003

stz
sl
st
561
st ooy peay o ool ooy
Eo4 o 5 b5

Pty oo ot ot o 5

S wyrrg

s o b w3 sy
i oS mond

piowg a3 1

-6 AADID % inosig

sz

oo
1500] Yous1 10 SIOM
“sayooung
02104 1104

4000 panses
sosagmios

s 22 § yeus oy

ey 58 e e

e i

by, prv 0662

LHOIN TIV 8 AVA TIV
Q3IANIS ISVDIVINE

@
foo1nf BupIO pozosnbs ysasg ino Al





OEBPS/over_9780470583418_oeb_141_r1.gif
Multiplication or Tx9= 96+12=
division
Mixed (5% 8) +

(the days in a week] -

13 =

Nontraditional

(Only show the remainder
from 108 + 12






OEBPS/over_9780470583418_oeb_254_r1.gif
/ WEIGHT PLATFORM

ROADWAY ~
L OIS
ggﬁtvoxorom‘ 4






OEBPS/over_9780470583418_oeb_243_r1.gif





OEBPS/over_9780470583418_oeb_291_r1.gif
72
&
INCHES
48

36





OEBPS/over_9780470583418_oeb_025_r1.jpg





OEBPS/over_9780470583418_oeb_300_r1.gif
Folds o|1]2[3|a|5]|6 |7 |89 10

Thicknesses 1 2 4 8 16 | 32 | 64 | 128 | 256 | 512 | 1,024

Rule Applied | 20 | 2" | 22 [ 2% | 2* | 25 [ 20 | 27 [ 2% | 2° [ 21

Rule: The number of paper thicknesses = 2", where n = number of folds.
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First 1/7 + 2/7 of percent
First 1/14 + 1/2 of formula

First 2/3 x 3/5 of angle
Middle 3/4 x 4/7 of fractal
Last 3/10 + 1/10 of proof
First 2/5 + 8/5 of kite

The "“Good Rule" is:

Second 7/8 — 4/8 of cylinder

Last 7/12 — 1/4 of
completeness

First 1/4 + 3/20 of total
First 8/12 x 3/4 of data
Last 3/4 + 6 of geometry
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MY BOX HAS 108" LENGTH PLUS
GIRTH, JUST LIKE YOURS. BUT
YOUR BOX HOLDS MORE!
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Total Number of Marbles = {Tallies)
Marble Color #1 I got this color ___ times.

Marble Color #2 T got this color __ times.

Sol think there are ___ marbles___ and marbles in the box.

But, there could also be

marbles and

marbles in

the box.
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Folds 0 1 2 3 4 5 6
Holes Added 0 3 9 27 81 243 | 729
Total Holes 1 4 13 | 40 [ 121 | 364 [ 1,093

Rule: The holes added = 3", where n = number of folds + 1.






OEBPS/over_9780470583418_oeb_050_r1.gif
T 2{ 3 &2

N

Move 1 spoce righ [Move 2 spaces diagonally  (Move down 3 spaces) (Move loft 2 spaces)





OEBPS/over_9780470583418_oeb_071_r1.gif





OEBPS/over_9780470583418_oeb_188_r1.gif
T'VE EATEN 3 COOKIES
FROM THIS BOX. SO FAR T
FOUND 9, 13, AND 12 CHIPS.
1 DON'T THINK THIS BRAND 15
VERY "CHOCOLATE CHIPPY.",

G,
Gomn

HEY, THAT'S 19, 16, 18 AND
17 CHIPS IN MY BRAND OF
COOKIES SO FAR. THAT'S AN
AVERAGE OF 17 2 CHOCOLATE
CHIPS PER COOKIE. THAT'S
PRETTY €OOD!
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FOR MY 3-DIGIT SMALL
NUMBER | HAVE 111, AND
FOR 4 DIGITS 1,111,

WOULDN'T IT BE
BETTER TO USE
100 AND 1,0007
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Simulation:

Key:

Shake the bag and, without looking inside, pull
out an object. There are three different colors
of the same object in the bag (3 of one color
representing the N's, 2 of another color repre-
senting the U's, and 1 of the third color repre-
senting the T's). Look at the color and write down
the corresponding letter in your chart using the
key at the right. Put the object back in the bag and
repeat the process until you have all the letters
to spell the word "NUT."" Count the number of
times you drew out of the bag. Repeat 10 times.

Color

Letter
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Folds 0 1 2 3 4 5 6 7 8
Holes Added 0 2 4 8 [ 16 | 32 | 64 | 128 256
Total Holes 1 3 7 | 15| 31 [ 63 | 127] 255 511

Rule: The holes added = 2", where n = number of folds + 1.
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I REMOVED 1 BEAN OUT OF THE CENTER
GROUP ALONG EACH SIDE OF THE SQUARE.
THEN I TOOK 1 MORE FROM EACH CENTER
SROUP AND PLACED 2 OF THOSE IN THE
UPPER LEFT CORNER GROUP AND 2 IN
THE LOWER RIGHT CORNER GROUP,
THAT DID 1T/

IT SEEMS TO WORK,
BUT HOW DID YOU FIGURE
OUT THE SOLUTION?
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Color Hours Activity
24-Hour Strip

What | Do During One Day (24 Hours)
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Rectangle A - 0.4 x 0.5 = .20
Rectangle B —
Rectangle C —
Rectangle D —
Rectangle E —
Rectangle F —
Rectangle G —
Rectangle H —

Rectangle | —
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Total Number of Marbles = (Tallies)
Marble Color #1 = . I 'got this color ___ times.
Marble Color #2 = . I got this color ___ times.
Marble Color #3 = 1 got this color ___ times
Marble Color #4 . I got this color ___ times.

So I think there are

marbles and

marbles in the box.

But there could also be

marbles and

marbles in the

box, or there could even be
the box.

marbles and

marbles in
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Folds 2 3
Holes Added 9 27
Total Holes 13 40
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Six people were playing darts. Each
threw 4 darts, and every dart hit the
target shown. After adding their own
point totals, they reported their scores
as follows:

Jose = 19 Julie = 21
Dan = 30 | April = 12 | Jerry = 37

Dan said, “'Some of these scores are
not possible." Was Dan right or wrong?
Which scores are possible and which are
not? Explain why this is true.
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(501)2 = (a)? + (500)%
251,001 = a® + 250,000
251,001 — 250,000
1,001
a = 10010
a ~ 31.6385 meters






OEBPS/over_9780470583418_oeb_276_r1.gif
uuuuuuuuu






OEBPS/over_9780470583418_oeb_234_r1.jpg
)






OEBPS/over_9780470583418_oeb_183_r1.gif
0’”‘
[T/





OEBPS/over_9780470583418_oeb_045_r1.gif





OEBPS/over_9780470583418_oeb_093_r1.gif
27
92
18






OEBPS/over_9780470583418_oeb_022_r1.gif
N N N

3x7 10+10+1 84+4
¥
22-1
1,000 - 979
/441 (10x2)+1 100 -79

3+34+434+434+434+34+3

3743243 50 - 29






OEBPS/over_9780470583418_oeb_150_r1.gif





OEBPS/over_9780470583418_oeb_172_r1.gif
Fe = T Q50

1,4
3,4
+=10,x=24
+=7,x=10

6,2,+=8x=12
3,1,+=4x=3

34,4 =7,x=12

M.

N.

. 3,4

7,1

64

» ®O

8,1

. 3,1, +=4,x=3
. 8,24+ =10,x=16

4,4,4+=8,x=16;
or8,2,+=10,x=16;
or16,1,+ =17, x= 16

L 8,9, 4+ =17,x=72;

6,12,+ =18, x="72;

ord,18,+ =22, x=72;
or 2,36, + = 38, x = 72;
or1,72,+=73,x=72
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Five groups of two marbles
make ten in all.
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Math Wise!

Over 100 Hands-0On Activities that Promote
Real Math Understanding, Grades K-8

Second Edition

Jim Overholt
Laurie Kincheloe

D JOSSEY-BASS
A Wiley Imprint
, ‘www.josseybass.com
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GAME 3 NUMBER CARDS

41 | 59

67 | 87 | 89

‘GAME 3 CLUE CARDS

Clue #1

It is a prime number.

Clue #2

The ones digit is greater
than the tens digit.

Clue #3

The sum of the digits is @
prime number.

Clue #4

One of the digits is
a perfect square.
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Addition

Subtraction

4+3=7 | 641=7 | 7-4=3 | 7-6=1
3+4=7 146=7 7-3=4 7-1=6
542=7 | 0+7=7 | 7-5=2 | 7-0=7
245=7 | 740=7 | 7-2=5 | 7-7=0
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Basic facts

7-2

12-9

13-5

No borrowing

24-12

46 — 31

147 - 22

With borrowing

33-24=

87-19=

312 -215=
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Basic facts 3+4= 5+5= 7+8=
No carrying | 12412 = 33411421 = 132 + 246 =
With carrying | 8+ 13 = 25426 = 984103 =
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1 2.

Clue 1: It is not a square. Clue 1: It is not red.

Clue 2: It has straight sides. | Clue 2: It has four sides.

Clue 3: It is not blue or red. | Clue 3: It is small.
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GAME 4 NUMBER CARDS

7

15

27 | 35 | 45

GAME 4 CLUE CARDS

Clue #1

It is a two-digit number.

Clue #2

It is @ multiple of 3.

Clue #3

It has a factor of 5.

Clue #4

The product of the digits
is less than 16.
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