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Measurement




A comprehensive measurement unit 




incorporating Ohio state standards
Danielle Artl

Contextual Measurement Rationale

In most elementary school settings today, the main emphasis of instruction is based on the Ohio State Academic Content Standards.  Educators utilize state standards and benchmarks for the basis of classroom instructional planning.  The specific standards define student learning and the outcomes or expectations of what the students need to know and what each student should be able to accomplish.  Accountability of student learning is the responsibility of the educator.  The State of Ohio sets high standards for learning.  For a class to show adequate yearly progress, a passage rate on the Ohio Achievement Test is 75%.  At Northcoast Academy, the 2008 – 2009 fourth grade class had a passage rate of 37%.  With such a high emphasis on math skills, the passage rate of 7% is alarmingly low compared to the state and district averages.   Based on these statistics, the instructional design project will be to develop a set of math measurement curriculum materials based on designated standards which will be utilized in fourth grade to increase the student’s understanding of critical math skills.  This will afford them the opportunity to identify and utilize these math skills in other curriculum subjects, as well as in real life situations.  


Through this extensive study of measurement students will gain a better understanding of volume, perimeter and area.   The activities in this unit are designed to encourage all learning styles. Hands-on activities, use of manipulatives, and cooperative grouping easily lend themselves to modifications in the general education classroom. Through peer-tutoring and teacher-led small group instruction, all students will feel successful as their understanding of measurement expands.   The measurement unit is aligned to the contextualized learning theory in that it promotes meaningful learning and the design of the curriculum unit is in the hands of the teacher and learner.

Measurement Unit Outcomes

Unit  Length – 2 weeks

Unit Outcomes

· Demonstrate and describe perimeter as surrounding and area as covering a two-dimensional shape, and volume as filling a three-dimensional object (knowledge, comprehension).

· Relate the number of units to the size of the units used to measure an object, e.g., compare the number of cups to fill a pitcher to the number of quarts to fill the same pitcher (application, comprehension, evaluation).

· Develop and use strategies to find perimeter, using string or links, area using tiles or a grid, and volume using cubes; e.g., count squares to find area of regular or irregular shapes on a grid, layer shapes in a box to find volume (synthesis).

· Make estimates for perimeter, area and volume using links, tiles, cubes and other models (evaluation).

Pre-Assessment

Name: _________________________________

Calculate the perimeter of each figure.
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1.






2.                     3 cm                3 cm

      5 feet



   3 cm


   3 cm

                           10 feet






      3 cm

3.





4.    









     6 yards

      6 yards



           16 m

          16 m

                        11 m

5. Jasmine is making a rectangular-shaped garden. Two sides of her garden measure 8 feet and the other two sides measure 4 feet. What is the perimeter of her garden?
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PreAssessment

Calculate the area of each figure.

1. 







4 yards

                         10 yards

                                                                                               1 m

2.     






3.  


                                    3 feet







       7 m 

 7 m

  
1 m

4.  A square has an area of 16 yards. What is the length of each of the 4 sides of the square?

5. The zoo is building a new hippo pool that will measure 30 feet by 20 feet. What is the area of the pool?

The Volume in Your Mouth!

Grade Level:

 4

Estimated Time:
2  45 minute periods

Objectives:
The students will identify the meaning of capacity/volume and estimate and measure items and their capacity using nonstandard units.

Materials: 

Variety of familiar, plastic containers that range in size 

Water 

Rice 

Mini-marshmallows 

Record Sheet

Prior Knowledge for Students: The students should be familiar with the concept of capacity. 

Background Knowledge for the Teacher: 

Volume and capacity are the measurements used to describe the inside of a container. The definition of volume is the measurement of space occupied by anything. The definition of capacity is the amount a container holds. An object such as a brick has volume but no capacity. People began measuring volume, as they did with weight and mass, using natural objects like eggshells. But, because eggshells could differ in size, it became necessary for people to develop a standard unit. 

The Babylonians were the first to develop a standard unit for measuring capacity. They used a hollow cube with specific linear measurements and filled it with water. This gave them the first unit of capacity. A cube filled with water is still used today as a standard unit of capacity. 

The study of volume corresponds well with a unit on matter because all matter takes up space. The amount of space occupied is the volume. 

Key Vocabulary: 

Capacity

Volume

Full

Empty

Procedures/Activities: 

Have several containers at the front of the room that vary in capacity. Try to use bottles that are short and fat, long and slender, as well as bottles that are familiar to the students. 

Work as a class to order the bottles by capacity. Be sure that labels are removed so that the students can not see the capacity listed on the label. 

Once the bottles have been put in order, fill the bottle that is predicted to hold the largest amount to the top with rice. Use a black marker to show the full capacity.
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Volume

Use the rice from the largest bottle to fill the next largest bottle. Using a different color marker, make a mark to show the point at which the container is filled with rice. Talk with the students to determine if this container is filled to capacity. Repeat with the remaining bottles. Be sure  always to use rice from the first (largest) bottle. The main point for the children is that if the rice from one container overflows when poured into a new container, the first container has a larger capacity. If the rice does not come to the rim or top of the container then the first container has a smaller capacity. 

Rearrange the bottles, if necessary, in the correct order from largest to smallest. It is important that the order does change from the original order so that the students understand that looks can be deceiving. 

Relate to the students that they have just determined the capacity of the bottles. Discuss the difference between capacity and volume. Use the vocabulary terms throughout the lesson so that the students become familiar with their meanings.

Students will work to find out who has the biggest mouth in the room! 

Put the students with partners. Have each student estimate how many mini-marshmallows it will take to fill their own mouths to capacity. Students record this observation on Appendix F. Partners should also estimate each other's mouth capacity by looking into their partner's open mouth. Record this observation also. 

When all estimates are done, pass out a generous handful of mini- marshmallows to each student. Tell them that their mouths are filled when their lips can barely close and no eating until all of the work is done. Have students begin filling their mouths with the marshmallows. Make a large class chart that shows each child's name and the capacity of marshmallows his or her mouth can contain. 

Evaluation/Assessment: Use the class graph and Record Sheet (Appendix F) as a discussion/assessment tool. Review what capacity and volume mean. Also discuss how various containers may have capacities larger or smaller than expected. 

This activity was adapted from Measurement Investigations by Tamara J. Drean and Randall J. Souviney.

 Perfect Perimeters

Grade Level:
4

Estimated time:  2  45 minute periods

Objectives:
The students will use a ruler to measure to the lengths and widths to calculate the perimeter.

Materials: 

Rulers

Record Sheet

Miscellaneous object to measure

Pencil

Prior Knowledge for Students:  The students should understand how to calculate perimeter and area.

Key Vocabulary: 

Length

Width

Perimeter

Area

Procedures/Activities: 

The teacher will have a predetermined set of five objects for each group to measure.

Arrange students in groups of three.  Distribute the materials to each group.  A group of three students will be called upon to demonstrate to the class the process in which to complete the activity.

One student will be responsible for measuring the length of the object.  The second student will be responsible for measuring the width of the object and the third student will be responsible for calculating the total perimeter.  The group should record the information on the record sheet.  After completion of the calculation, the groups will switch roles and continue measuring the objects until complete. 

Evaluation/Assessment:  One student per group will report on their respective answers.  The teacher will review and discuss the correct answers after the students share their findings.  Review the record sheets for accuracy.
Perimeter Record Sheet

	Object
	Length
	Width
	Perimeter

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Amazing Area

Grade Level:

4

Estimated time:
2 45 minute periods

Objectives:
The students will use Geoboards to create shapes with a specified number of units. 

Materials: 

Geoboards

Ruberbands

Pencil

Record Sheet

Prior Knowledge for Students:  The students should understand how to calculate the area using the area formula as well as counting square units.

Key Vocabulary: 

Area

Formula

Length

Width

Procedures/Activities: 

Distribute materials.  The teacher will demonstrate the use of the Geoboards by creating a rectangle with the rubberband.  The teacher and students (as a group) will count the number of square units in the rectangle and record the number on the record sheet labeled area.  Next, the group will count the length of the shape and record the length on the record sheet.  Then, the group will measure the width and record the length on the record sheet.  Using the area formula, the students will calculate the area and compare it to the original counting calculation and record this number.  

The students will create a variety of rectangles and squares and complete the calculations as outlined above.

Evaluation/Assessment:  Information observation by walking around the room and observing students at work.  Review the record sheet.

Area Record Sheet

	Area - Counting
	Length
	Width
	Area - Formula

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Lego Mania

Prior Knowledge for Students:  The students should understand how to calculate the perimeter.

Key Vocabulary: 

Perimeter

Procedures/Activities: 

Distribute the Legos.  The students will work in pairs and each will have Legos which are congruent and a worksheet detailing what the perimeter of each object should be.

The teacher will demonstrate the activity by using the overhead projector.  The students will create objects using their Legos.  The students will complete the worksheet making sure to draw an example of the object they created on the graph paper.  The students will verify that the object created matches the designated perimeter as listed on the worksheet.

Evaluation/Assessment:  Information observation by walking around the room and observing students at work.  Review the drawings which should correspond to the perimeters listed on the worksheet.

Perimeter Worksheet

1. Use 15 Legos to create a perimeter of 15 units.

2. Use 22 Legos to create a perimeter of 15 units.

3. Use 12 Legos to create a perimeter of 15 units.

4. Use 4 Legos to create a perimeter of 4 units.

5. Use  9 Legos to create a perimeter of 9 units.

6. Use 21 Legos to create a perimeter of 21 units.

7. Use 13 Legos to create a perimeter of 13 units.

8. Use 15 Legos to create a perimeter of 13 units.

Don’t forget to draw your shape on the graph paper.

Culminating Activity
The students will participate in a variety of measurement activities. The assessment tools used will consist of several record sheets.

It is a good idea to designate separate areas of the room for each center. This will ensure that all of the students are being assessed on the measurements of the same objects. It will also help the teacher maintain an accurate record for judging the assessment.

Grade Level:

4

Estimated time:
2  45 minute periods

Objectives:

The students will  apply their knowledge of area and perimeter to form a whole and build their relationships for a new critical thinking problem and skill. 

Materials:

Legos

Worksheet

Pencil

Graph Paper


Procedures: 

Students will construct a sandbox replica by using congruent Legos and will be told that each Lego piece will have a cost of $4.00.  Students will have a set budget not to exceed $100.00 for their creation.  Students will need to recreate their sandbox replica on graph paper indicating the exact measurements, perimeter and area.

Calculations of exact measurements, perimeter and area must be recorded on the graph paper.

In addition, students will need to determine how many bags of sand will be needed to fill their sandbox if each bag of sand is sold in 1 square unit.  After the students figure out how many bags of sand is required to fill the sandbox, the students will need to calculate how much all the sand costs if the sand is $5.00 per bag.

Finally, the students will calculate the total cost of the project.

Building a Sandbox

Scenario:  You have been hired by Artl Entriprises to build a sandbox for her twin orangutans, 

Oliver and Olivia.  You are required to build the perimeter of the sandbox using Legos.  The budget for lumber is $100.  Each piece of lumber (1 Lego) costs $4.00.   After constructing the sandbox, the sandbox will need to be filled with sand for Oliver and Olivia to play in.  Sand costs $5.00 per bag.  Complete the following steps to construct your sandbox.

1. Construct the sandbox using the Legos.

2. Calculate the perimeter.  The perimeter is ________________________________.

3. If each Lego piece is equal to $4.00, how much does your sandbox cost to create?


__________________________________________________________________

4. Calculate the area of your sandbox.  The area is ___________________________.

5. How many bags of sand do you need to fill your sandbox?  ___________________

6. If each bag costs $5.00, how much did it cost to fill the sandbox?   _____________

7. What is the total costs of your project?  ___________________________________

Literature Resources

Adler, David A.,3D, 2D,1D 

Anno, Mitsumasa, Anno's Math Games 

Ault, Roz, Kids are Natural Cooks 

Branley, Franklyn M., How Little and How Much 

Briggs, Raymond, Jim and the Beanstalk 

Burns, Marilyn, The Greedy Triangle
Carle, Eric, The Grouchy Ladybug 

Douglass, Barbara., The Chocolate Chip Cookie Contest 

Gerstein, Mordicai, The Sun's Day 

Hoban, Tana, Is It Larger? Is It Smaller? 

Of Colors and Things 

Hutchins, Pat, Clocks and More Clocks 

Johnston, Tony, Farmer Mack Measures His Pig 

Kalan, Robert, Blue Sea 

Krauss, Ruth, Big and Little 

Krementz, Jill, The Fun of Cooking 

Kroll, Steven, The Biggest Pumpkin Ever 

Leaf, Munro, Metric Can Be Fun 

Lexeu, Joan, Archimaedes Takes a Bath 

Lionni, Leo, Inch by Inch 

Lopshire, Robert, The Biggest, Smallest, Fastest, Tallest Things You Ever Heard Of 

MacGregor, Carol, The Fairy Tale Cookbook 

Marshall, James, Yummers 

McCloskey, Robert, Journey Cake, Ho 

Myller, Rolf, How Big is a Foot? 

Neasi, Barbara, A Minute Is a Minute 

Olney, Ross and Patricia, How Long? To Go, To Grow, To Know 

Parker, Nancy Winslow, Love From Aunt Betty 

Polacco, Patricia, Thundercake 

Thompson, Brenda, The Winds that Blow 

Titherington, Jeanne, Big World, Small World 

Tresselt, Alvin R., How Far is Far? 

(Resource list from "Linking Mathematics and Literature" by Lori Downey) 
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Perimeter, Area, and Volume Post-Assessment

Name: ___________________________________

Directions: Read each situation. Circle the correct measure.

1. Dan wanted to know how many carpet squares it would take to cover the floor.


Perimeter


Area


Volume

2. Jeri measured how much water that her glass would hold.


Perimeter


Area


Volume

3. Betty wanted to measure the distance around her school.


Perimeter


Area


Volume

Directions: Read each situation. Circle which measurement unit you would use.

4. Amy counted how many 1 centimeter sticks it would take to cover her notebook.


Centimeter


Square centimeter

Cubic centimeter

5. Jennifer measured how much distance around her desk.


Inch



Square inch


Cubic inch

6. Kim had to fill a square container with cheese cubes.


Centimeter


Square centimeter

cubic centimeter

Directions: Read and answer the following questions.

7. Three students measured how much paper it would take to cover the television screen completely. Here are their answers.


Nancy said that it would take 100 square inches.


Kip said that it would take 100 inches.


Brian said that it would take 100 cubic inches.

Which student is correct? _________________

Explain why the other two students’ answers are incorrect.
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8. A place mat is 10 inches wide and 20 inches long. 

 

[image: image2.png]



 

What is the perimeter of the mat? __________________

Please respond9. Which is an example of perimeter?

· [image: image3.wmf]A. the amount of sand in a sandbox
· [image: image4.wmf]B. the distance around a window
· [image: image5.wmf]C. the number of tiles that cover a floor
· [image: image6.wmf]D. the length of a bus
Please respond 

10. What unit of measurement is likely to be used to find the length of a border around a bulletin board?

· [image: image7.wmf]A. inches
· [image: image8.wmf]B. square feet
· [image: image9.wmf]C. cubic yards
· [image: image10.wmf]D. miles
Please respond
11. Which unit is appropriate for measuring the area of the bottom of a pan?

· [image: image11.wmf]A. inch
· [image: image12.wmf]B. foot
· [image: image13.wmf]C. square inch
· [image: image14.wmf]D. cubic foot
Please respond 

Page 3

12.
A figure is shown on the grid.

 

[image: image15.png]



 

What is the area of the figure? __________________

Please respond 

13. Abdul counted the number of units around the outside of the shape shown.

 Which measurement did Abdul find?

· [image: image16.wmf]A. area
· [image: image17.wmf]B. height
· [image: image18.wmf]C. perimeter
· [image: image19.wmf]D. volume
Please respond 

14. Randy made this shape with toothpicks.  

 


 What is the perimeter of the shape in inches?

   ____________________

 Describe how you found the perimeter.

________________________________

________________________________

________________________________

________________________________

________________________________
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15. Torrance made a tower that is three cubes long, five cubes high and two cubes wide. 

 

[image: image20.png]



 

How many cubes in all did he use to make the tower? __________________

Please respond 

16. Which would be measured in square inches? 

· [image: image21.wmf]A. the amount of juice in a can 
· [image: image22.wmf]B. the height of a flag pole 
· [image: image23.wmf]C. the area of a CD case 
· [image: image24.wmf]D. the length of a pencil 
Please respond 

17. Sheila bought a new hamster cage. 

 

Which unit of measure would be used to describe the volume of the hamster cage?

· [image: image25.wmf]A. cubic inches
· [image: image26.wmf]B. yards
· [image: image27.wmf]C. square inches
· [image: image28.wmf]D. square feet
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