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Placement of Lesson in Sequence

The students are learning how to apply proportions in real world situations. For this modeling activity they will be trying to find the height of myself and then going out and choosing a few more objects of their own to find the height of. They will be using the proportionality of their height and shadow length and the shadow length of the unknown object.
Central Focus and Essential Questions

The question is “How Tall is That? They do not have a measuring tape long enough or even a ladder to get up to the top. So how will you find the height of an object? They will be using similar triangles and their proportions to find the heights of the unknown objects. They will first try to find the height of the teacher. This will give them an idea whether they are doing the right steps and using the right procedures to get the correct number. They will also need to focus on using the correct measurement (inches rather than feet) etc.  They will then have time to discuss why they believe that they got different answers and correct those before going on to the second part.
Content Standards 

6.RP.A.3 : Use ratio and rate reasoning to solve real-world and mathematical problems, e.g., by reasoning about tables of equivalent ratios, tape diagrams, double number line diagrams, or equations.
7.RP.A.2 : Recognize and represent proportional relationships between quantities.

	Learning Outcomes
	Assessment

	Students will find important information, making sure to make it as accurate as possible. They will explain why the triangles are similar and why we can use this to determine the missing height. This will help justify their answer. They will need to provide all of the information so that the teacher can go back and make sure that the math is sound and that they did everything correctly.
	The formative assessment comes when the students are comparing and contrasting their answers. This will help bring out the issues that some of the students may have so they have a better understanding of where they might have gone wrong. Other formative assessments include the initial discussions on learning targets and their completed worksheet.



	Learning Targets
	Student Voice

	Students will be able to use ratios and proportions to find unknown heights of various objects.
Students will be able to find proportional relationships of heights using similar triangles.
	Students will be able to discuss possible real-world situations in which the content standard would be fulfilled. This will allow the students to better understand the standard for the lesson and find their own learning gaps. They will also be able to discuss amongst their classmates the best way to solve the problems and compare their answers. 



Prior Content Knowledge and Pre-Assessment

They have touched on the subject of Geometry prior to this lesson more than they have Ratios and Proportions. They have been doing Geometry since about the 1st grade and have just been introduced to ratios this year. This lesson brings a real life feel to geometry and how it can work its way into everyday life problems. We will be doing a short discussion to see if they students know some of the information they will come across in this lesson such as properties of right triangles and similar triangles. Then introduce how we can use what they know as a proportion to figure out the heights of taller items, such a buildings or a tree they have in their backyard.
	Academic Language Demands

	Vocabulary & Symbols
	Language Functions
	Precision, Syntax & Discourse

	· Similar Triangles
· Proportions

· Ratios

· Meters

· Inches

· Feet

· Centimeters

	· The students Compare and Contrast their answers for the height of the teacher and can come up with reasons and suggestions on how to make it more accurate.

	Mathematical Precision: Choosing correct unit of measurement, labeling values with these units, and staying consistent with the units.
Syntax: Filling out the worksheet in its entirety using vocabulary words.
Discourse: They will get together in their small groups to discuss their answers. They will discuss how they got their answer and possible discrepancies between answers.


	Language Target
	Language Support 
	Assessment of Language Target

	Students will be able to use appropriate vocabulary words to compare and contrast different height values.
	In the introductory example, the teacher will show how to properly use the vocabulary. The teacher will also show an example of how to compare/contrast the values and scaffold the discussions.
	· Proper use of vocabulary words on worksheet

· Discussions of all types: partner, small group, class-wide.


Lesson Rationale (Connection to previous instruction and Objective Standards)

This is a good modeling activity for multiple different lesson, depending on what you are teaching. This makes them use different mathematical processes such as proportions, ratios, division and similar triangles. The lesson builds upon the previous instruction on these mathematical processes and provides an opportunity to explore real world applications. This inquiry and constructivist activity will support the learning standard in applying to these real-world situations.
Differentiation, Cultural Responsiveness and/or Accommodation for Individual Differences

For ELL Students: 

· Process of the lesson will be demonstrated visually at the front of the classroom. This example may be copied on to the worksheet for a visual reminder later in the lesson. This is effective if language is becoming a roadblock for understanding.
· Discussions will be held at multiple levels for extra practice and to establish confidence in the ELL students. Discussions will be held at a partner level, small group level, and finally at a class-wide level.

For Gifted students:

· Instruct the students to complete the same activity twice. Once at the beginning of the class period and once at the end. This will provide roughly an hour between the data collections. Invite the students to look at the relationship between the data collected in respect to the shadow differences. How does the time of day affect the shadows? Are there still proportionalities?

Materials – Instructional and Technological Needs (attach worksheets used)

· Measuring device (e.g. measuring tape)
· Worksheet
	Teaching & Instructional Activities

	Time
	Teacher Activity
	Student Activity
	Purpose

	5 minutes
	Introduce question/problem, “How tall is that”. 
	Invite students to discuss how you could find the height in relation to the learning standards.
	This is a great opportunity for student voice and provides a “hook” for the lesson.

	5 minutes
	Bring students together and work out the example shown on the top of the worksheet.
	Have students copy down the example for a reference if needed during the activity.
	This gives students the process of finding the unknown heights. This also becomes a great tool for ELL students to have a numerical representation to support the language.

	7-8 minutes
	Take students outside and have them measure their height, the length of their shadow, and the length of the teacher’s shadow.
	Have students use ratios and their own measurements to find the unknown variable – the teacher’s height.
	Using their own height gives personalized data rather than using the same measurements as the entire class.

	15 minutes
	Instruct students to use the next 15 minutes to find three objects with shadows to find the heights of.
	Choose three different objects – such as a tree or a basketball hoop – to compare to the ratio of their own height and shadow.
	Using real world lengths and heights will provide an authentic mathematical experience and provide great discussion points.

	10 minutes
	Regroup students in the classroom to finish their calculations and give time for small group discussions on findings.
	Finish finding the unknown heights and discuss with other students concerning the differences and similarities of their data.
	This discussion time will allow students to meet the language standard to compare and contrast.

	10 minutes
	Have a class-wide discussion about the data collected – including the proposed height of the teacher. 
	Discuss the height of the teacher and why these heights are all different – time of measurement, precision, etc. Then, turn in worksheet.
	This discussion will encourage problem solving and allow the students to talk about the importance of being precise.


