DRAFT/Geometry Unit 2/ MSDE Mathematics Lesson Plan/ AA Triangle Similarity and Indirect Measurement 

	Background Information

	Content/Course

	Geometry

	Unit

	Unit 2: Similarity, Proof, and Trigonometry

	Essential Questions/Enduring Understandings Addressed in the Lesson

	Enduring understandings 
· Representations of geometric ideas and relationships allow multiple approaches to geometric problems and connect geometric interpretations to other contexts.
· Similarity among shapes provides a means of solving geometric problems as well as problems in other contextual settings. 
Essential Questions
· How does geometry explain or describe the structure of our world?
· How does the concept of similarity help to solve problems?

· How can reasoning be used to establish or refute conjectures?
· What facts need to be verified in order to establish that two figures are similar?


	Standard(s) Addressed in This Lesson

	G.SRT.3 
Use the properties of similarity transformations to establish the AA criterion for two triangles to be similar. 

G.MG.1 
Use geometric shapes, their measures, and their properties to describe objects. 

	Lesson Title 

	AA Triangle Similarity and Indirect Measurement


	Relevance/Connections

	How does this lesson connect to prior learning/future learning and/or other content areas?
Prior to this lesson, students would have had  a lesson that targeted  standard:
· G.SRT.2 Given two figures, use the definition of similarity in terms of similarity transformations to decide if they are similar; explain using similarity transformations the meaning of similarity for triangles as the equality of all corresponding pairs of angles and the proportionality of all corresponding pairs of sides. 
A lesson that would follow this lesson should target standards:
· G.SRT.4  Prove theorems about triangles. Theorems include: a line parallel to one side of a triangle divides the other two proportionally, and conversely; the Pythagorean Theorem proved using triangle similarity.
· G.SRT.5 Use congruence and similarity criteria for triangles to solve problems and to prove relationships in geometric figures.

The concept of using the AA Similarity Postulate to establish the similarity of triangles thus allowing for the use of proportional relationships to solve for unknown measurements comes into play in many application problems throughout upper mathematics courses such as Calculus. 

	Student Outcomes 

	The student will:
· establish the AA similarity criterion using similarity transformations.
· use right triangles and/or similar figures  to model real world phenomena.
· use the properties of right triangles and/or similar figures to determine unknown measures of real world objects.

	Summative Assessment
(Assessment of Learning) 

	What evidence of student learning would a student be expected to produce to demonstrate attainment of this outcome?
Students will be able to apply the AA Similarity Postulate to similarity proofs and model real world indirect measurement.

	Prior Knowledge Needed to Support This Learning
(Vertical Alignment)
	In 6th grade students solve problems involving ratios.
In 7th grade students solve problems involving scale drawings of geometric figures.
In 8th grade students understand that two figures are similar to each other if the second can be obtained from the first through a sequence of dilations.

	Method for determining student readiness for the lesson

	How will evidence of student prior knowledge be determined?
During the warm up, students will practice concepts of similar figures, setting up ratios and solving proportions.

What will be done for students who are not ready for the lesson?
The review of the warm-up will clarify misconceptions.

	Common Misconceptions

	Students do not correctly identify corresponding parts of similar figures.  Students set up proportions incorrectly. Students use mismatched measurement units.





	Learning Experience

	Standards for Mathematical Practice
	Component
	Details

	SMP #3Construct viable arguments and critique the reasoning of others.
As students share and listen in this activity they have an opportunity to develop proficiency with this practice. 

	Warm Up/Drill

	Materials Needed
· White boards (one per student)
· Dry erase markers (one per student)

Implementation
· Distribute white boards/communicators to each student.
· Instruct students to draw two triangles on their white board that are similar to one another.
· Instruct students to show their sketch to a shoulder partner and then share a viable argument with their partner as to why they think that their triangles are similar.
· Ask a few pairs to share their sketches and arguments with the class.
· Ask students to share what they know about corresponding parts of similar figures with their shoulder partner.
· Ask a few pairs to share the highlights of their discussion with the class.
· Distribute rulers and protractors to the students
· Tell the students to measure and label each angle and each side of their two triangles.
· Instruct students to analyze the measurements of the sides and the angles of the two triangles and see if the stated relationship between corresponding angles and sides holds true.  
· Ask a student who claims that they were able to verify that their two triangles were similar to erase one of the measures of the sides of one of the triangles and come to the front of the room and show the class their sketch.
· Ask students how they could determine the measure of the missing side without measuring the length of the missing side.
· Take this opportunity to review how to set up a proportion between the corresponding sides of similar triangles for the purpose of finding the length of an unknown side.


UDL Connections
This warm up activity adheres to UDL Principle #1: Checkpoint 3.1 Activate or supply background knowledge
Information is more accessible and likely to be assimilated by learners when it is presented in a way that primes, activates, or provides any pre-requisite knowledge. Barriers and inequities exist when some learners lack the background knowledge that is critical to assimilating or using new information. However, there are also barriers for learners who have the necessary background knowledge, but might not know it is relevant. Those barriers can be reduced when options are available that supply or activate relevant prior knowledge, or link to the pre-requisite information elsewhere.
http://www.udlcenter.org/aboutudl/udlguidelines/principle1


	
	Motivation
	Implementation
· Share a story about the need to measure the height of a real world object that is impractical to measure from ground level.  For example:  An Alaska traveler would like to measure the height of a glacier.  A California hiker would like to measure the height of a Redwood.  A football player wants to know the height of the goal posts. 
· Tell students that what they will learn in this lesson will explain how they can use mathematics to find the mentioned heights. 

	SMP#5 Use appropriate tools strategically.
The success of this activity is dependent upon students using the patty paper and protractor properly.

SMP#6 Attend to precision.
Students are able to use the definition of similar figures to recognize that the results of their actions produced similar triangles.  


	Activity 1




	Materials Needed
· 3 pieces of Patty paper per student
· 1 protractor per student

Implementation 
· Give each student three pieces of patty paper and a protractor.
·  Ask students to draw G that measures 50º on one piece of patty paper. 
· On the second piece of patty paper draw E that measures 60º.  
· Arrange G and E until they overlap to form a triangle.
· Place a third piece of patty paper on top of the newly formed triangle and trace the third angle created.
· Slide patty paper angles G and E apart, extending rays if needed, to form an enlarged triangle.  Place the third angle on top to determine whether a triangle is still formed.
· Continue process as needed.
· Discuss how this demonstrates the dilation of similar triangles and develops AA similarity.
· Ask “What is the minimal information necessary to attain similar triangles?”
· Student record discoveries in Geometry notebooks
·  Gallery Walk with examples of AA similarity presented in various formats.
  (non-examples included)


	SMP #1 Make sense of problems and persevere in solving them.
Students use their knowledge of similar triangles and solving proportions to make sense of this problem.

SMP #3 Construct viable arguments and critique the reasoning of others.
Requiring students to explain how they used the AA Similarity Postulate to determine the height of their assigned object provides an opportunity for develop proficiency with this practice.

SMP #4 Model with Mathematics
As students are making sense of the problem they begin to come up with a plan for modeling the situation by setting up a model that will allow them solve this problem. 


	Activity 2


	Materials Needed
· Tape measures
· Pencils
· paper









Implementation
· Divide students into small groups with tape measures, pencils, and paper.  Assign each group an outdoor object to measure.  e.g.  flagpole, stadium lights, tree, goal post
· Students should measure and record their own heights, the lengths of their shadows, and the length of the shadow of their assigned outdoor object. 
·  (
Note: Since the main focus of this lesson is the AA Similarity Postulate, make sure that students are able to explain how this postulate came into play as they solved for the missing height.
)Students should work with group members to model this situation, apply AA triangle similarity and determine needed proportion to solve for height of given object.
[image: http://www.heathoutdoorproducts.com/images/25020.jpg]

[image: http://www.clker.com/cliparts/a/N/f/i/6/R/daddy-standing-02-hi.png]




 (
Student Shadow
)
 (
Object Shadow
)


· Share and compare results. 
· To summarize this activity ask students to write an explanation how they used the AA Similarity Postulate to determine the height of their assigned object.  The information gathered from this activity can be used as formative assessment. 
UDL Connections 
 Activities 1 and 2 adhere to UDL Principle #3  Checkpoint 7.2  Optimize relevance, value, and authenticity
Individuals are engaged by information and activities that are relevant and valuable to their interests and goals. This does not necessarily mean that the situation has to be equivalent to real life, as fiction can be just as engaging to learners as non-fiction, but it does have to be relevant and authentic to learners’ individual goals and the instructional goals. Individuals are rarely interested in information and activities that have no relevance or value. In an educational setting, one of the most important ways that teachers recruit interest is to highlight the utility and relevance, of learning and to demonstrate that relevance through authentic, meaningful activities. It is a mistake, of course, to assume that all learners will find the same activities or information equally relevant or valuable to their goals. To recruit all learners equally, it is critical to provide options that optimize what is relevant, valuable, and meaningful to the learner.

http://www.udlcenter.org/aboutudl/udlguidelines/principle3


	
	Closure
How will evidence of student attainment of the lesson outcomes be determined?
	Materials Needed
· AA Triangle Similarity Thinking Map, one per students (see page 8)

Implementation
· Distribute a copy of the Thinking Map to each student.
· Instruct students to fill in each section based on their understanding of the concepts covered in this lesson.

UDL Connections
This activity adheres to UDL Principle #1 Checkpoint 3.4 Maximize transfer and generalization
All learners need to be able to generalize and transfer their learning to new contexts. Students vary in the amount of scaffolding they need for memory and transfer in order to improve their ability to access their prior learning. Of course, all learners can benefit from assistance in how to transfer the information they have to other situations, as learning is not about individual facts in isolation, and students need multiple representations for this to occur. Without this support and the use of multiple representations, information might be learned, but is inaccessible in new situations. Supports for memory, generalization, and transfer include techniques that are designed to heighten the memorability of the information, as well as those that prompt and guide learners to employ explicit strategies.
http://www.udlcenter.org/aboutudl/udlguidelines/principle1




	Supporting Information

	
	Details

	Interventions/Enrichments
· Students with Disabilities /Struggling Learners
· ELL
· Gifted and Talented
	· Additional methods of indirect measurement may be used to enrich and extend learning.  e.g.  mirror method, pencil method, stadioscopes, clinometers
· Additional models or proofs of AA triangle similarity using dynamic geometry software
· Alternate methods to solve proportions for struggling students.
· Pair struggling students in small groups with mentor pair

	Materials
	· Patty paper,
· Protractors
· measuring tapes
· white boards
· dry erase markers 


	Resources
	AA Triangle Similarity Placement (see page 8)
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