Nautical Alphabet Flags

Lesson Plan:  6.G.A.1 – Areas (Composition/Decomposition)
(This lesson should be adapted, including instructional time, to meet the needs of your students.)

	Background Information

	Content/Grade Level

	Geometry / Grade 6

	Unit/Cluster

	Solve real-world and mathematical problems involving area, surface area, and volume.

	Essential Questions/Enduring Understandings Addressed in the Lesson


	How can you combine triangles to create rectangles, and how would that be useful?
How is it useful to decompose a polygon into triangles and rectangles?  
What relationship exists for a triangle contained within a rectangle?


Decompositions can be represented in multiple ways to yield the same results.
Areas of figures can be found as the sum of the areas of its parts. 
The area of a triangle is  the area of the rectangle in which it is contained (A = ).


	Standards Addressed in This Lesson



	6.G.A.1 Find area of right triangles, other triangles, special quadrilaterals, and polygons by composing into  rectangles or decomposing into triangles and other shapes; apply these techniques in the context of solving real-world and mathematical problems. 


It is critical that the Standards for Mathematical Practices are incorporated in ALL lesson activities throughout the unit as appropriate.  It is not the expectation that all eight Mathematical Practices will be evident in every lesson.  The Standards for Mathematical Practices make an excellent framework on which to plan your instruction.  Look for the infusion of the Mathematical Practices throughout this unit.


	Lesson Topic

	Calculate areas through composition and decomposition.

	Relevance/Connections


	6.EE.A.2c  Evaluate expressions at specific values for their variables. Include expressions that arise from formulas in real-world problems. Perform arithmetic operations, including those involving whole-number exponents, in the conventional order when there are no parentheses to specify a particular order (Order of Operations). 
6.EE.A.4   Identify when two expressions are equivalent (i.e., when the two expressions name the same number regardless of which value is substituted into them). 
 

	Student Outcomes


	Students will determine areas of triangles, quadrilaterals and polygons through the use of decomposition and standard algorithms for triangles and rectangles.

	Prior Knowledge Needed to Support This Learning



	3.MD.C.7b  Multiply side lengths to find areas of rectangles with whole-number side lengths in the context of solving real world and mathematical problems, and represent whole-number products as rectangular areas in mathematical reasoning. 
5.NF.B.4b  Find the area of a rectangle with fractional side lengths by tiling it with unit squares of the appropriate unit fraction side lengths, and show that the area is the same as would be found by multiplying the side lengths. Multiply fractional side lengths to find areas of rectangles, and represent fraction products as rectangular areas. 


	Method for determining student readiness for the lesson



	Prior to starting the unit, determine which students have an understanding of the foundational concepts of area by asking them to construct a rectangle and explain one or more methods for calculating the area of the figure.  Students may demonstrate their understanding through the application of one or more of the following:
· Area algorithm 
· Tiling
· Counting unit squares on graph paper




	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




	1. Give the students pattern blocks or a template (attached) for cut-outs of squares and right triangles. 
2. Tell students to use combinations of the given shapes to create a rectangle.
3. Have students share their rectangle creations.  Suggestions:  Gallery Walk, Small group sharing

	

	Motivation



	Have students work in groups and brainstorm when area is used in real life.  Share as a class and then have the teacher include two other examples from his/her own experiences.  Irregular polygons and non-standard shapes should be included.

	

	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:
· Principal I:  Representation is present in the activity.  Teacher supplies background knowledge about the use of nautical flags as a means of communication.  Students are encouraged to represent area using various methods. 
· Principal II:  Expression is present in the activity.  Teacher supplies graph paper, rulers, and tiles as students explore methods for calculating area. 
· Principal III:  Engagement is present in the activity. Students collaborate in small groups.  The area calculation for each flag is of varying degrees. 

Directions:  
· Introduce the idea that international marine alphabet flags can be used by ships at sea to spell out short messages and can be used to dress a ship for ceremonial and festive occasions.  In addition to each alphabet flag representing a letter, they are also used to convey messages (i.e. the letter “O” flag means “Man Overboard”).  Flags are typically scaled one inch per each foot of boat length; these have been re-sized for class room use to fit on a regular sheet of paper.
· Begin the activity by having students imagine that they work in a marine flag factory and will be creating nautical alphabet signal flags.  They will need to determine if they have enough colored fabric to create each flag.
· Teacher will place students in collaborative groups and will distribute the flag sets to each group. Have students color the flags as indicated (see attachment:  Nautical Alphabet Flags).  
· On each sheet, the amount of available fabric is given.  Students will calculate the area of each color to determine if they have enough fabric to create that flag.  Teachers can anticipate students finding the area by using composite area calculations (all flags used for this activity are composed of squares, rectangles and triangles).  
· After groups have completed the task, debrief the activity as a class.  
· Were you able to create all of the flags with the given fabric? Solution: No
· Which flags could you not create?  Why not?  Solution: Q needs 49 in2, J needs 32. in2 of blue
· Look at the Kilo flag, how did you calculate the area of each color?  Solution: Anticipate students saying total area divided by two or the area of the individual rectangles. 
· What challenges did you encounter when calculating the areas?  Solution: Answer will vary.  Anticipate students mentioning the need to use fractions and decimals.
· Did you use the same strategy for all flags or did you use different strategies depending on how the flag was divided?  Solution: Area algorithms may have been used for each composite shape or students may have used total area divided by the number of equal sections.  If all students used the same method, discuss alternative methods.
· How might composing or decomposing the triangles and rectangles be helpful when finding the area of each color? Solution: Look for responses that reinforce the concept of  “part + part + . . . = whole”. 
· What relationship exists for a triangle contained within a rectangle?  Solution: The triangle is the area of the rectangle divided by two.

	Students must understand that each color of the flag requires a specific amount of fabric to create it based on its dimensions. 
(SMP #1)

 Students must work within the given fabric constraints to determine if they have enough fabric to make each flag. 
(SMP#2)

Students were given models of each flag.  (SMP#4)

Because some measurements will generate only fractional differences, students must work with the measurements with greater precision.  (SMP#6) 

	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:
· Principal I:  Representation is present in the activity. Students are encouraged to represent area using various methods.
· Principal II:  Expression is present in the activity. Teacher supplies graph paper, rulers, and tiles as students explore methods for calculating area.  
· Principal III:  Engagement is present in the activity.  Students have the option to use fractions or decimal conversions while measuring.

Directions:
· The teacher distributes the Doll House Template.
· The teacher explains that the students will be redecorating the dollhouse by painting the exterior wall on the front of the doll house. 
· She tells the students that they will need to calculate the total cost of the paint needed with an estimated cost of $1.17 per square foot. (Let one square inch represent one square foot). 
· Students will determine which materials are needed (graph paper, rulers, tiles, etc.) to complete the calculations. 
· As students work collaboratively, the teacher circulates guiding students to understand which parts of the house front do not need to be painted and should be deducted from the total area. 
· Have students share their ideas through a gallery walk or class discussion of the strategies used to complete their calculations. Solution:  Students who paint the door will calculate an area of 16 in2 at a cost of $19.16.  Students who do not paint the door will calculate an area of 14in2at a cost of $16.60.Note: Solutions reflect measurements to the nearest quarter inch. 

	To calculate the area of the front of the doll house, students must consider the concept of positive and negative space.
(SMP #1)

Students will use the sketch to determine which parts to paint on the doll house.
(SMP #4)

Students will use rulers to accurately measure segments. 
(SMP #5)

Students will use rational numbers to accurately calculate areas that are added and subtracted to determine the total area to be painted. 
(SMP #6)

	Closure
	Standard flags are typically 36 inch by 60 inch rectangles.  Design a flag with at least one triangle and two colors.  Calculate the area of each color.  Prove that the total area of the flag is equal to the sum of the areas of each color within the flag.

	



	Supporting Information

	Interventions/Enrichments
· Students with Disabilities/Struggling Learners
· ELL
· Gifted and Talented

	Gifted and Talented
Activity #1:  Nautical Flags 
· The teacher will give a new total amount of fabric for each color and have students create as many flags as possible from the given total amount.  As they use colors for each flag, students will subtract the amount used from the total amount.   
· Students and/or teacher research other nautical alphabet flags and calculate the amount of fabric needed to create those flags based on a given flag size.  
Activity #2:  Doll House
· Have students draw one or more additional sides of the doll house and calculate the area based on their drawings.  
Students with Disabilities / Struggling Learners
Activity #2:  Doll House
· As students work in collaborative groups, the teacher can offer scaffolded assistance to understand that the window areas would need to be deducted when calculating the overall area to be painted. 
· Allow students to round to the nearest whole or half inch while measuring.
ELL
· In each activity students will need to be acquainted with vocabulary.  These students should also be shown pictures of actual nautical flags.  


	Materials
	· Graph paper
· Rulers
· Tiles
· Colored pencils
· Scissors
· Sets of 6 Nautical Alphabet Flags (Activity #1 only) 
· Doll House Templates (Activity #2 only) 


	Technology

	
· Calculators as appropriate


	Resources

	
 Nautical Flag information came from www.seasources.net/SIGNAL%20FLAGS.htm
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Warm Up Template






 (
Q = Quebec
My vessel is healthy and I wish to dock
Yellow = 48 in
2
Blue = 32 in
2
White = 20 in
2
Black = 25 in
2
Red = 25 in
2
) (
Yellow
)

















Nautical Alphabet Flags


 (
K = Kilo
I need to communicate with you
Yellow = 48 in
2
Blue = 32 in
2
White = 20 in
2
Black = 25 in
2
Red = 25 in
2
) (
Blue
) (
Yellow
)

 (
J = Juliet
I am on fire. 
Steer clear
Yellow = 48 in
2
Blue = 32 in
2
White = 20 in
2
Black = 25 in
2
Red = 25 in
2
) (
White
) (
Blue
) (
Blue
)
 (
L = Lima
Stop immediately
Yellow = 48 in
2
Blue = 32 in
2
White = 20 in
2
Black = 25 in
2
Red = 25 in
2
) (
Yellow
) (
Black
) (
Black
) (
Yellow
)
 (
Z = Zulu
I require a tug
Yellow = 48 in
2
Blue = 32 in
2
White = 20 in
2
Black = 25 in
2
Red = 25 in
2
) (
Red
) (
Yellow
) (
Black
) (
Blue
)
 (
O = Oscar
Man overboard
Yellow = 48 in
2
Blue = 32 in
2
White = 20 in
2
Black = 25 in
2
Red = 25 in
2
) (
Red
)
 (
Yellow
)

















Doll House Template
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