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Content Map
Topic

Perimeter, Area, & Volume
Objectives

QCC Objectives:  #13 Selects appropriate metric and customary units of measure for length, perimeter, area and capacity/volume. 

                            #15  Determine perimeter, area, and volume of various geometric figures connecting concrete experience to computation and formulas.
Clarified Objectives:

Know (Big Ideas):
· Students will know which formulas represent perimeter, area, and volume
· Students will know that specific units are used to measure perimeter, area, and volume.
Understand (Enduring Understandings):

Students will understand that the purpose for which a measurement is calculated will determine what formula and unit will be used in calculating the measurement. 
Be able to do:

The students will be able to determine whether perimeter, area, surface area or volume needs to be calculated, choose the formula and unit to use, calculate the answer and justify their decision.
Unit Essential Question
Why do we use different formulas for the same geometric shape in calculating information?




      Measurement

Major Concepts
Perimeter


Area/Surface Area


Volume

Vocabulary:
Perimeter, area, volume, array, factors, linear unit, square unit, cubic unit, dimension

Essential Questions
1. How is perimeter used?

2. How is finding area different from finding perimeter?

3. For what purpose do you calculate volume?

4. Perimeter, area, volume, oh my……what to choose and why?

Culminating Activity

Essential Question of the Culminating Activity:


What information helps me decide whether I am finding 

perimeter, area/surface area or volume?

 Description of Culminating Activity:


Students will be given various situations in which to 

determine whether perimeter, area, surface area or 

volume is to be calculated, do the calculations, and explain their decisions.
Student Directions for Culminating Activity:

1. Pair-Square with assigned partners.

2. Each person gets a copy of the assigned problems and rubric.

3. Choose a facilitator, reporter, recorder and runner for your group.

4. Read the problems and decide whether you are finding perimeter, area, surface area, or volume.

5. Choose the formula to accomplish the task, and explain why this is the appropriate formula.

6. Do all calculations on the handout.

7. Be prepared to present your problems and justify your reasoning to the class.

Decision 4:  Culminating Activity Rubric
	Scale


Criteria
	Awesome

(25)
	Great
(20)


	Need Help?
(15)
	See Me!
(10)

	Chooses measurement and formula (x2)
	Chooses correct measurement and correct formula
	Chooses correct measurement but wrong formula
	Chooses incorrect measurement but right formula
	Chooses incorrect measurement and incorrect formula

	Calculates
Measurement
	Correctly calculates the measurement and includes correct unit
	Correctly calculates the measurement but does not include correct unit
	Makes a mistake in calculation but includes correct unit
	Makes a mistake in calculation and does not include correct unit

	Presentation
	Presents information clearly and uses sound reasoning to justify decisions
	Adequately presents information but uses sound reasoning to justify decisions
	Presentation is fair and uses some sound reasoning to justify decisions
	Presentation is disorganized and lacks support 


Launch Activity
Read:
How Big is a Foot?  By Rolf Myller

Relate accuracy of measurement and unit of measure to knowing what you are measuring (p, a, sa, v) and the unit used to measure it.

Acquisition Lesson 1
QCC Standards:
#15  Determine perimeter, area, and volume of various geometric figures connecting concrete experience to computation and formulas





#13  Selects appropriate metric and customary units of measure for length, perimeter, area and capacity/volume. 
Essential Question:



How is perimeter used?

Activating Thinking Strategies:


Anticipation Guide

True or False
____  1.  Perimeter is measured in linear units.

____  2.  There is only one formula for calculating perimeter.

____  3.  The border of a figure represents the perimeter.

(Key Vocabulary)


Perimeter, linear unit, dimension
Cognitive Teaching Strategies: 
 Present problem:  Your dog keeps wandering around the neighborhood and people are complaining.  Your family decides to build a dog pen.  You want the pen to be 15’ long and 12’ wide.  How much fence do you need to buy?
Discuss problem and possible solutions then go into lesson.

· Using geoboards demonstrate perimeter.

· Given specific dimensions and shapes, have students create shapes on geoboards and calculate perimeter.

· Develop formulas for the rectangle and square using collaborative pairs.

· Develop a graphic organizer/ word map for perimeter.

Distributed Guided Practice/Summarizing Prompts:

· Think-pair-share to answer fence problem.

· Students write a perimeter word problem and trade with partner to solve.

Summarizing Strategies:


Anticipation Guide – Review “before” answers and 

discuss any changes.
Table Relay: Pair square; using index cards (one per                    square), the first person writes the definition of perimeter and passes it to the second person to write what kind of unit is used.  It is passed on to the third person to write down an example of perimeter. The fourth person writes down formulas that can be used to calculate perimeter.  Group (square) discussion, then class review.
Assignment and/or Assessment:


Write three perimeter problems using situations at    home in which you might want to calculate the perimeter.  Measure the actual dimensions and show all work in calculating the answer.  
Acquisition Lesson 2
QCC Standards:  #15 Determine perimeter area, and volume of various geometric figures connecting concrete experience to computer and in formulas.

     #13 Selects appropriate metric and customary units of measure for length, perimeter, area and capacity/volume. 

Essential Question: How is finding area different from finding perimeter?

Activating Thinking Strategies:  LINK Activity

List, Inquire, Take notes, Know:  Do list and inquire on what they know about area.
(Key Vocabulary)


area, square unit, array, factors

Cognitive Teaching Strategies:

Present problem: The dog pen now needs grass laid.  If you are purchasing pallets of grass, how much will you need to purchase?
Discuss problem and possible solutions then go into lesson.
· Demonstrate area by using square tiles; connect to arrays and identifying factors.

· Using graph paper, have students outline various rectangles and squares with given dimensions and count the number of squares inside.

· Develop formulas for the area of a rectangle and square.
· Graphic Organizer (Compare/Contrast) perimeter/area.
Distributed Guided Practice/Summarizing Prompts:

· Numbered heads – students will share answers to questions posed concerning graph paper activity.

· Students will pair to write a statement about the difference between finding perimeter and area.

Summarizing Strategies:


Link Activity:  Fill in Know column.  Class discussion.
Assignment and/or Assessment:

· Measure the length and width of your bedroom and calculate the area and perimeter.  Tell what you would like to do to your room that would involve using these two measurements to jazz it up. 
Extending and Refining Lesson for Acquisition Lesson 2

QCC Standards:


#15  Determine perimeter, area, and volume of 
various geometric figures connecting concrete experience to computation and formulas.
#13
Selects appropriate metric and customary units of measure for length, perimeter, area and capacity/volume.

Essential Question:

What is surface area?

Extending/Refining Activity:
Display problem:

If the popcorn boxes in our last lesson cost different 

amounts according to their surface area, which one 

costs more?  (The more surface area, the higher the 

cost.)

Mini Lesson:

· Display and discuss different right prisms.
· Calculate the area of the faces of one rectangular prism.
· Demonstrate how to make a net.
· Relate the process to finding the surface area of the popcorn boxes.
Student work:  (Pair Square)

Students will make a net for each popcorn box and 

calculate the surface area.

Summarizing/Closing:


Each group presents their findings and justifies their 

answer to the popcorn box question.
Acquisition Lesson 3
QCC Standards:


#15  Determine perimeter, area, and volume of various 
geometric figures connecting concrete experience to 
computation and formulas.
#13
Selects appropriate metric and customary units of 

measure for length, perimeter, area and 

capacity/volume.


Essential Question:


For what purpose do you calculate volume?

Activating Thinking Strategies:   

Demonstration:

Which container will hold more (cereal, water, sand, 

etc.)?  (Use two-quart containers – one tall, one short.)

They will hold the same amount.  Appearance is      deceiving.

Key Vocabulary:


Volume, cubic unit
Cognitive Teaching Strategies:


Problem:

You are selling boxes of popcorn for a fundraiser.  Which box would you make more money on?

a. a 3” x 6” x 10” for $3  or

b. 4” x 5” x 9” for $4

· Pair Square Activity to discover formula for volume of a right prism.

· Group share

· GO:  Table for recording length, width, height, total

· Numbered Heads:  Prompts:  What is volume?  What do you use daily that has volume?

Distributed Guided Practice/Summarizing Prompts:

· Numbered Heads during group share to answer prompts.

Summarizing Strategies:

Tic-Tac-Toe Game:


(Collaborative Pairs)

· Desks face each other

· One tic- tac- toe board per pair

· Students decide who is x and who is o by given criteria

· Nine problems are read one at a time, all students answer problem, show partner.

· Teacher goes over answer.  If it is X’s turn and X has the right answer, then X places an X on the board, if X has the wrong answer,  but O has the right answer, O places an O on the board, but it will still be O’s turn on the next question.  Continue.  Reward first tic- tac- toe and then continue and reward the person with the most boxes marked.

Assignment and/or Assessment:
· Quiz over perimeter and area.

· Error Analysis:

Give 5 volume word problems.  Completely work out the problems (some correctly, some incorrectly) and give them to the students. They must check for errors, correct them and justify their reasoning.

Acquisition Lesson 3
QCC Standards:


#15  Determine perimeter, area, and volume of various 
geometric figures connecting concrete experience to 
computation and formulas.
#13
Selects appropriate metric and customary units of 

measure for length, perimeter, area and 

capacity/volume.


Essential Question:


For what purpose do you calculate volume?

Activating Thinking Strategies:   

Demonstration:

Which container will hold more (cereal, water, sand, 

etc.)?  (Use two-quart containers – one tall, one short.)

They will hold the same amount.  Appearance is      deceiving.

Key Vocabulary:


Volume, cubic unit
Cognitive Teaching Strategies:


Problem:

You are selling boxes of popcorn for a fundraiser.  Which box would you make more money on?

c.  3” x 6” x 10” for $3  or

d. 4” x 5” x 9” for $4

· Pair Square Activity to discover formula for the volume of a right prism:

· Students are given several hollow containers that represent rectangular prisms.

· Each group is given centimeter cubes.

· Students are to fill the containers with the cubes and find out how many cubes it takes.

· Students are to measure the length, width, and height of each container and record this information in a table.

· Students now record the total number of cubes it took to fill each specific container.

· Students brainstorm to discover the relationship between the dimensions of the prism and the number of cubes it takes to fill it.

· Group share:  Did you discover a relationship between the total number of cubes it took to fill the container and the dimensions of the container? What did you try?

If you did not multiply the three dimensions together to get the product, do so now.  What relationship do you see?

· GO:  Table for recording length, width, height, total

· Numbered Heads:  Prompts:  What is volume?  What do you use daily that has volume?

Distributed Guided Practice/Summarizing Prompts:

· Numbered Heads during group share to answer prompts.

Summarizing Strategies:

Tic-Tac-Toe Game:


(Collaborative Pairs)

· Desks face each other

· One tic- tac- toe board per pair

· Students decide who is x and who is o by given criteria

· Nine problems are read one at a time, all students answer problem, show partner.

· Teacher goes over answer.  If it is X’s turn and X has the right answer, then X places an X on the board, if X has the wrong answer,  but O has the right answer, O places an O on the board, but it will still be O’s turn on the next question.  Continue.  Reward first tic- tac- toe and then continue and reward the person with the most boxes marked.

Assignment and/or Assessment:
· Quiz over perimeter and area.

· Error Analysis:

Give 5 volume word problems.  Completely work out the problems (some correctly, some incorrectly) and give them to the students. They must check for errors, correct them and justify their reasoning.

 Acquisition Lesson 4
QCC Standards:


#15  Determine perimeter, area, and volume of 

various geometric figures connecting concrete experience to computation and formulas.

#13
Selects appropriate metric and customary units of measure for length, perimeter, area and capacity/volume.

Essential Question:

Perimeter, area, volume, oh my…..what to choose and why?

Activating Thinking Strategies:

Word splash using the terms, perimeter, area, volume, linear unit, square unit, cubic unit, dimension.  Students will write two or three sentences using the given words correctly.

Cognitive Teaching Strategies:

Display questions:

· What is perimeter?

· What is area?

· What is surface area?

· What is volume?

GO:
Flip book with four flaps; Perimeter, Area, Surface Area,

Volume

Through prompts using collaborative pairs, students will fill out the GO recording the definition under the flap along with an explanation of the unit used to measure it.  Students will record example situations on the other section.

Summarizing Strategy:

Four corners:
· Each student will be given a problem.

· The student must read the problem and determine the measure they are to calculate.

· At the signal, he/she goes to the corner representing his/her measurement.

· Students share their problems in their corner to verify decisions.

· Students are given a chance to change their minds and move to a different corner.

· Class discussion.
   ASSESSMENT:

Multiple Choice Quiz over choosing the right measure and the right unit.

Materials:


Geoboards, graph paper, various rectangular prisms and cubes, tic-tac-toe boards with markers or Xs and Os, word map and compare/contrast blackline masters, index cards, four corners posters

Timeline:
5-6 days
