Lesson Plan: Area and Perimeter Problems (This lesson should be adapted, including instructional time, to meet the needs of your students.)
	Background Information

	Content/Grade Level

	Mathematics/Grade 4
    Domain: 4.MD Measurement and Data

	Unit/Cluster:

	Cluster: 4.MD.A.1-3 Solve problems involving measurement and conversion of measurements from a larger unit to a smaller unit.


	Essential Questions/Enduring Understandings Addressed in the Lesson


	· Why do I measure?
· Why do I need standardized units of measurement?
· What types of problems are solved with measurement?
· How does what I measure influence how I measure?
· Why is it important to be accurate when measuring?
· What are tools of measurement and how are they used?
· How will I use the measurement of perimeter and area in real-life problem solving?

· Measurement is a real-life skill.
· Standard units of measure enable people to interpret results or data.
· Measurement describes the attributes of objects and events.


	Standards Addressed in This Lesson
	4.MD.A.3 Apply the area and perimeter formulas for rectangles in real world and mathematical problems. For example, find the width of a rectangular room given the area of the flooring and the length, by viewing the area formula as a multiplication equation with an unknown factor.


	Lesson Topic

	Area and Perimeter Problems

	Relevance/Connections

	This lesson scaffolds students from the representational to the abstract (the formulas). 

	Student Outcomes
	Students will apply the area and perimeter formulas in real world and mathematical problems. 

	Prior Knowledge Needed to Support This Learning
	Multiplication using open arrays. 

	Method for determining student readiness for the lesson
	Use Warm Up as a pre-assessment.



	Learning Experience

	Component
	Details
	Which Standards for Mathematical Practice(s) does this address? How is the Practice used to help students develop proficiency?

	Warm Up




	Materials Needed:
· Resource Sheet 1: Cleaning Ravens Stadium

Directions:
· Distribute Resource Sheet 1: Cleaning Ravens Stadium and review the following scenario with students: 

You have been hired to help clean Ravens Stadium after a football game. You may choose to be a member of the crew who cleans the length around the field or who cleans the surface of the field. You want to make as much money as possible. The crew that cleans the most will be paid more money. Which crew will choose to work with? Justify your response.    

· Allow time for students to complete this activity. Ask them to hold onto their paper until the end of the lesson.

	SMP 1: Make sense of problems and persevere in solving them – Students use what they know about area and perimeter to make sense of the problem

SMP 2: Reason abstractly and quantitatively - Students record their solution and reasoning behind it.



	Motivation



	· By the end of the lesson, you will use the information that you have learned today in order to support or revise your response from the Warm-Up Activity.  
	

	Activity 1 

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary









	UDL Components
· Multiple Means for Action and Expression is present through providing choices in the level of challenge. 

Materials Needed:
· Resource Sheet 2: Mrs. Jones’ Bulletin Board

Directions:
· Distribute Resource Sheet 2: Mrs. Jones’ Bulletin Board and review the following scenario with students: 

Mrs. Jones wants to create a bulletin board that is 4 feet high and 7 feet wide. How many feet of border will she need? What is the measurement of the paper she will need to cover the bulletin board?

	
	7 feet

	4 feet
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	



· Allow students to work in groups or pairs to find the solutions.

· Through classroom discussion, share solutions of the length of border and record the number sentences used. Elicit the vocabulary, perimeter.  
· 4 + 7 + 4 + 7 = 22 feet
· 
· Through classroom discussion, share solutions of the measurement of the paper and record the number sentences used. Elicit the vocabulary, area.  
· 4 × 7 = 28 feet2 

· Display the recorded number sentences for student reference in Activity 2.  Encourage them to use the information they discovered to help them find the solution. 

	SMP 1: Make sense of problems and persevere in solving them – Students use what they know about area and perimeter to make sense of the problem and arrive at a solution.

SMP 7: Look for and make use of structure – Students use the structure of the diagram to apply their understanding of perimeter and area.


	Activity 2

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary
	UDL Components
· Multiple Means of Engagement is present through cooperative learning groups. 

Materials Needed:
· Resource Sheet 3: Baltimore Orioles Diamond

· Distribute Resource Sheet 2: Baltimore Orioles Diamond and review the following scenario with students: 

The Baltimore Orioles are preparing the square-shaped baseball field for the upcoming season. They will need new lines to each of the bases as well as a cover for the baseball diamond in case of rain. Each one of the sides is 90 feet in length.  
[image: ]

· In a group, have students work through the situation to find the total length of the lines around the bases as well as the area of the cover that will go over the field.

· Through classroom discussion, share solutions of the length of the lines around the field and record the number sentences used. Encourage the use of math vocabulary (perimeter). 
· 90 + 90 + 90 + 90 = 360
· 4 × 90 = 360

· Ask students to explain to a partner how to determine perimeter using only pictures, symbols, or words. They may not use numbers or number words. Share student thinking with the class while recording their thinking on the board. 


· side + side + side + side = perimeter
[image: ]





· a + b + c + d = perimeter
[image: ]
· length + width + length + width = perimeter
[image: ]
· Have students record the formula for perimeter in their math journals. 
· P = l + w + l + w

· Through classroom discussion, share solutions of the area of the cover going over the field and record the number sentences used. Encourage the use of math vocabulary (area). 
· 90 × 90 = 1,800

· Ask students to explain to a partner how to determine area using only pictures, symbols, or words. They may not use numbers or number words. Share student thinking with the class while recording their thinking on the board. 
· side × side
· length × width
· width × length

· Have students record the formula for area in their math journals. 
· A = l × w

	SMP 1: Make sense of problems and persevere in solving them – Students use what the know about area and perimeter to solve the problem.

SMP 7: Look for and make use of structure – Students use the structure of the field to make sense of their solutions.

SMP 4: Model with mathematics – Students share equations to justify their solutions.

SMP 6: Attend to precision  - Student use mathematical language correctly when sharing their thinking.


	Activity 3

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary


	UDL Components
· Multiple Means for Action and Expression is present through the use of scaffolding with gradual release and increasing independence and skills.

Materials Needed:
· Resource Sheet 4: Fixing Up Your Home

Directions:
· Distribute Resource Sheet 2: Baltimore Orioles Diamond.

· Have students apply the formulas for perimeter and area to solve the following problems from Resource Sheet 4:

· Your family wants to fence in your backyard so you can get a dog. How many meters of fencing do you need if your backyard is 9 meters wide and 5 meters long? 
· 9 + 5 + 9 + 5 = 28 meters

· You are getting new carpet in your bedroom. If your bedroom is 12 feet wide and 10 feet long, how many square feet of carpet will you need?
· 12 x 10 = 120 ft2 

· Your family wants to buy a new TV, but it has to fit into the cabinet that they already have. The perimeter of the opening in the cabinet is 112 inches. The width of the opening is 32 inches, what is the length of the opening?
· 112 = l + 32 + l + 32
· 112 = l + l + 64
· 112 = 24 + 24 + 64
· l = 24

· You are painting a wall in your playhouse. The area of the wall is 35 ft2.  The length of the wall measures 7 feet. What does the width of the wall measure? 
· 35 = 7 × w
· w = 5

· Allow time for students to share their solutions with the class and explain their reasoning.

	SMP 1: Make sense of problems and persevere in solving them – Students make sense of each problem and apply either the perimeter formula or the area formula to arrive at a solution.

SMP 7: Look for and make use of structure – Students use their knowledge of perimeter and area structures to make sense of the problems and justify their solutions.

SMP 4: Model with mathematics – Students record their solutions in equations using the formulas. 

SMP 6: Attend to precision – Students use correct mathematical vocabulary when justifying their thinking.


	Closure / Assessment 
	Materials Needed:
· Resource Sheet 5: Ravens Stadium Clean Up Revisited
· Calculator (one per student)

Directions:
· Distribute Resource Sheet 5: Ravens Stadium Clean Up Revisited and a calculator to each student.

· Review the scenario originally presented in the warm-up with the following additional information: 
The Ravens football field has a length of 360 feet and a width of 160 feet.  

· Allow students to revise their original choice from the Warm Up and extend their reasoning.  

· Have student share their reasoning with the class.

· Discuss with the class how they know what types of equations or formulas to use when solving problems involving area and perimeter.

	#1 Make sense of problems and persevere in solving them.
#3 Construct viable arguments and critique the reasoning of others
SMP 5: Use appropriate tools strategically - 




	Supporting Information

	Interventions/Enrichments
· Special Education/Struggling Learners
· ELL
· Gifted and Talented

	· Incorporate calculator use.
· Visual word wall cards - http://www.broward.k12.fl.us/studentsupport/ese/PDF/MathWordWall.pdf 
· Vary the difficulties of numbers (consider decimals or fractions).
· Pull small group to draw visual representations to help solve problems.  

	Materials
	· Resource Sheet 1: Cleaning Ravens Stadium
· Resource Sheet 2: Mrs. Jones’ Bulletin Board
· Resource Sheet 3: Baltimore Orioles Diamond
· Resource Sheet 4: Fixing Up Your Home
· Resource Sheet 5: Ravens Stadium Clean Up Revisited
· Calculator (one per student)


	Technology

	· Calculator
· Area and Perimeter of a Rectangle practice 
· http://www.mathplayground.com/area_perimeter.html 
· http://www.bgfl.org/custom/resources_ftp/client_ftp/ks2/maths/perimeter_and_area/index.html 
· http://www.funbrain.com/poly/index.html 
· http://www.shodor.org/interactivate/activities/PerimeterExplorer/ 

	Resources
(must be available to all stakeholders)

	See the Resource Section of the Unit Plan for possible resources.


Grade 4: Unit 4.MD.A.1-3 Solve problems involving measurement and conversion of measurements from a larger unit to a smaller unit.
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Resource Sheet 1                          Cleaning Ravens Stadium
Name ____________________________________________  Date ____________

You have been hired to help clean Ravens Stadium after a football game. You may choose to be a member of the crew who cleans the length around the field or who cleans the surface of the field. You want to make as much money as possible. The crew that cleans the most will be paid more money. 
Which crew will choose to work with? 
Circle your choice:
	The crew who cleans the length around the field.
	OR
	The crew who cleans the surface of the field.



Justify your response.    
	


	


	


	


	


	






Resource Sheet 2                          Mrs. Jones’ Bulletin Board

Mrs. Jones wants to create a bulletin board that is 4 feet high and 7 feet wide. How many feet of border will she need? What is the measurement of the paper she will need to cover the bulletin board?
	



	7 feet

	4 feet
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	




__________ feet of border 
__________ feet2 of measurement of paper to cover the bulletin 
Justify your response:
	


	


	


	


	


	





Resource Sheet 3                        Baltimore Orioles Diamond
The Baltimore Orioles are preparing the square-shaped baseball field for the upcoming season. They will need new lines to each of the bases as well as a cover for the baseball diamond in case of rain. Each one of the sides is 90 feet in length.  
[image: ]







__________ total feet of new lines to each base 
__________ feet2  for the cover
Justify your response:
	


	


	


	


	


	




Resource Sheet 4                              Fixing Up Your Home
· Your family wants to fence in your backyard so you can get a dog. How many meters of fencing do you need if your backyard is 9 meters wide and 5 meters long? 



· You are getting new carpet in your bedroom. If your bedroom is 12 feet wide and 10 feet long, how many square feet of carpet will you need?



· Your family wants to buy a new TV, but it has to fit into the cabinet that they already have. The perimeter of the opening in the cabinet is 112 inches. The width of the opening is 32 inches, what is the length of the opening?



· You are painting a wall in your playhouse. The area of the wall is 35 ft2.  The length of the wall measures 7 feet. What does the width of the wall measure? 




Resource Sheet 5                 Ravens Stadium Clean Up Revisited
You may use a calculator.
You have been hired to help clean Ravens Stadium after a football game. You may choose to be a member of the crew who cleans the length around the field or who cleans the surface of the field. You want to make as much money as possible. The crew that cleans the most will be paid more money. 
The Ravens football field has a length of 360 feet and a width of 160 feet. Which crew will choose to work with? Justify your response.    

Circle your choice:
	The crew who cleans the length around the field.
	OR
	The crew who cleans the surface of the field.



Justify your response.    
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