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Math & Engineering


Hit the Deck: 
Area and Perimeter Review

Teacher Background Information: Floor plans serve as an invaluable tool for architects, designers and engineers etc. Working with the dimensions found on these floor plans, these professionals are able to determine how much of a particular product is required to cover a specific area. 

Goals: Students will…
· Understand of what it is like for those in trades to work with measurement to determine specific sq. ft in a floor plan.
Objectives: Students will…
· Calculate the area of squares, rectangles and composite shapes
· Calculate the perimeter of squares, rectangles, and composite shapes
· Create their own shapes to fit a specific area using a variety of delineated shapes

Standards met:
Measurement:
· Develop strategies to determine the surface area and volume of selected prisms, pyramids, and cylinders
· Develop and use formulas to determine the circumference of circles and the area of triangles, parallelograms, trapezoids, and circles and develop strategies to find the area of more-complex shapes
· Select and apply techniques and tools to accurately find length, area, volume, and angle measures to appropriate levels of precision

Time required:
1-45 min class period
* A little more time may be required for the ‘After Math Café’

Materials (for 30):
· 30 copies “Activating Prior Knowledge Sheet”
· Set (Class Role Cards)
· 30 copies “Hit the Deck – Sample Deck Plan”
· Set of Markers (per group)
· Ruler (per student)
· 1-*Calculator (per group)
*- Optional – copies of Hit the Deck Challenge Cards

Prep: 
· Make an overhead of the ‘Activating Prior Knowledge’ sheet.
· Teacher to create the same floor plan on each piece of 1” grid of chart paper. (for the opening problem)
Procedure:
· Distribute an ‘Activating Prior Knowledge’ to consolidate students’ understanding of the concept of ‘Area’. 
· Define both Area and Perimeter 
· Area- What is needed to cover a surface/object.
· Perimeter- The distance around a surface/object. 
· Discuss and collect student results.
· Have a colleague/administrator deliver a rolled blueprint of a one-floor house, while posing challenges to the class. 
· Challenge 1: In groups, students need to determine the area of the floor plan. 
· Challenge 2: Students need to suggest an appropriate scale. This challenge has a strict deadline of the end of the period. (colleague to arrive in a panic, stressing a deadline)
· Divide class in to groups of 3 and assigns roles to each group member via role cards.
· Project Manager- Responsible for guiding the discussion during the problem solving process. Has the group met the criteria of the challenge? Note: All group members are responsible for contributing to the problem solving process.
· Recorder- Responsible for recording the groups’ solutions in a comprehensive and organized manner.
· Reporter- Responsible for sharing the group’s strategies and process with the rest of the class.
· Distribute one copy of the floor plan to each group.
· Distribute markers and calculators to each.
· Advise that all groups must record their solutions on the chart paper using pictures, numbers and words. (Encourages a global/comprehensive approach to solving a problem)
· Hint: You may want to refrain from sharing formulas at this time. Allow students to try their own strategies, so they may gain a true conceptual understanding of area. You can always introduce the formula at the end as an efficient way of calculating area.
· Advise students that each group will be responsible for sharing their work at the ‘After Math Cafe’
· Check for understanding via  ‘Thumbs Up, Thumbs Down’
Thumbs Up- “All’s cool and I am ready to move on!”
Horizontal Thumb- “I kinda have it, but would like further clarification.”
Thumbs Down- “I don’t understand and am unsure where to begin!”
· Allow students to commence after all instructions have been clarified. Allocate a set amount of time for this. (15 min. is recommended)
Optional Extension
· Give students the Hit the Deck Challenge Cards 
· The challenge cards are differentiated, with #1 being the least difficult and #3 being the most difficult
· Allow students to complete the task given
· Note: Students may experience some difficulty in calculating the area of composite shapes/irregular polygons. The teacher may scaffold by offering the following tips:
· Break composite shapes down to shapes that the student is familiar with.
· Label each new shape and find its area.
· Add the areas of all of the new shapes.


‘After Math Café’- An opportunity for groups to share their strategies of the problem with other members of the class. This a valuable and often overlooked component of the math lesson as it:

Metacognition- Allows students to ‘think’ and reflect about their thinking.

Reinforcement- By repeating and sharing their strategies, students reinforce and validate their own strategies for learning.

Exposure- Although, some strategies are more efficient than others, by sharing strategies, students become aware that problems may be tackled/approached in a variety of ways.

Assessment:
· Completion of “Activating Prior Knowledge” sheet
· Correct solution to “Hit the Deck – Sample Deck Plan”




Group- Role Cards

	Project Manager
	Recorder
	Reporter

	Project Manager
	Recorder
	Reporter

	Project Manager
	Recorder
	Reporter

	Project Manager
	Recorder
	Reporter

	Project Manager
	Recorder
	Reporter

	Project Manager
	Recorder
	Reporter

	Project Manager
	Recorder
	Reporter





Activating Prior Knowledge with Area & Perimeter

Measurement					     Shape
						5’
3’
3’

9’
4’
2’
7’
3’
3’

14 sq. ft.

		9 ft.


	24 ft.


  15 sq. ft.



  16 sq. ft.








				               












Activating Prior Knowledge with Area & Perimeter Teacher Key

Measurement		  		 Shape			       Answers		5’
3’
Area= 15 sq. ft.
Perimeter= 16 ft.
3’

9’
Area= 27 sq. ft.
Perimeter= 24 ft.
4’
Area= 16 sq. ft.
Perimeter= 16 ft.
2’
7’
Area= 14 sq. ft.
Perimeter= 18 ft.
3’
Area= 6 sq. ft.
Perimeter= 9 ft.
3’



14 sq. ft.
	




	9 ft.



	24 ft.




  15 sq. Ft.






  16 sq. ft.








				               












Hit the Deck – Sample Deck Plan
Directions:  Find the area of the floor plan below

Sample Floor Plan: Teacher Key
Directions:  Find the area of the floor plan below

Area of floor plan: 47 sq. ft.

Ways students might determine the area:
1. count the boxes on the graph
2. divide the figure into shapes for which you know how to determine the area















Sample Floor Plan: Hit the Deck   Challenge 1
Directions:  Draw a floor plan for a deck on the grid below.  It must have an area of 43 feet and include:
1) a rectangle
2) a square
You must show your work, including formulas, for the area of each of the shapes.
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Sample Floor Plan: Hit the Deck       Challenge 2
Directions:  Draw a floor plan for a deck on the grid below.  It must have an area of 43 feet and include:
1) a rectangle
2) a parallelogram
3) a triangle
You must show your work, including formulas, for the area of each of the shapes.
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Sample Floor Plan: Hit the Deck    Challenge 3
Directions:  Draw a floor plan for a deck on the grid below.  It must have an area of 43 feet and include:
1) a parallelogram
2) a triangle
3) a circle
You must show your work, including formulas, for the area of each of the shapes.
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