LESSON PLANNER TEMPLATE

LAUNCH-EXPLORE-SUMMARIZE TEACHING MODEL

	Topic:  Using similar triangles to solve proportions                               Lesson: Hypsometer Part 1

	Part One: Goals and Objectives  

	   Mathematical Goals

· Characteristics of similar triangles and how that relates to proportions
· Understanding of similar triangles to use the proportionality to find a missing side length
· Creating and using proportions


	Part Two: Teaching Model

	   Launch (5–10 minutes)

Activate prior knowledge of similar figures and strategies students use for solving problems involving similar figures. For example, show students similar figures and ask to find the missing length. The goal is to get students talking about the strategies they can apply to tasks involving similar figures.
Show students the picture of using the hypsometer method and ask what they believe is happening in the picture. Allow time to discuss the student’s ideas.  

Explain that the picture is of a person using what the “Hypsometer Method” for determining the height of tall objects that you cannot easily measure. 

Offering to help students build background of hypsometer method are two YouTube videos.

· https://

 HYPERLINK "https://www.youtube.com/watch?v=mZztFf02XlE" www.youtube.com/watch?v=mZztFf02XlE This video allows students to hear the word and listen to the definition. This is particularly helpful for ELL and SPED students.
· https://www.youtube.com/watch?v=_

 HYPERLINK "https://www.youtube.com/watch?v=_kKsp9R9Xb0" kKsp9R9Xb0 This video shows a man using a similar method to the hypsometer method
Show hypsometer picture again and have students read the problem and mark the text to help students understand the problem.
After students understand the context of the problem, have students Think-Pair-Share the answer to the question: Once you know your measurements, How do you determine the height of the building?   The goal is have students focus on a problem solving strategies and not solving the problem yet.  


	   Explore (15–45 minutes)

After students share with their group what their problem solving strategy is, have students work together to determine the height of the building.
While students are working, the teacher should walk around and listen to student conversations.

Possible questions to help students as they work:

· What are you trying to find?
· What sides are corresponding on these triangles?

· Could you draw the triangles separately? (This helps make connections to previous work)

· Are the triangles you are using similar triangles? How do you know?

· Are the ratios that you are writing proportional to each other?  How do you know?

· What units of measure are you using? (This question is not to push students to work in the same units, but rather to use math practice 6, using precision, and to recognize the different formats that students use that are equivalent. Can students see the equivalency in the proportions they are writing despite the units they are using.) 
Possible things to look for in student work to help plan for the summary:

· Different ideas from students
· If students have set up a proportion, how did they set up the proportion? Did all students set up the proportion in the same way?
· Looking at units. Were there some students who converted units and some that did not? 
· What similar triangles are students using?


	 Summarize (15–25 minutes)

The purpose of this summary is to help prepare students for the next lesson where they are applying this concept in the real world by measuring an object of their choice. Making sure that everyone has an entry point for the next day.
Not all of the bullets that you looked for during the explore part need to be discussed at this time. 

Have students share based on what you looked for during the explore part of the lesson. 
Option 1: Similarities and Differences/Compare and Contrast

Pull different proportions from students (one incorrect and two that are different but correct).

Have students share their strategies with the class and discuss how students came up with the proportion. How are the proportions different? Why do some of the proportions work and others do not? 

Option 2: Making connections to my work through other people’s work
Put three proportions up at once and ask students to look at the different proportions and determine where the measurements in the triangles correspond to the numbers in the proportions. Have all groups explain the proportions that are shown on the board/posters.



	Topic:  Using similar triangles to solve proportions                               Lesson: Hypsometer Part 2

	Part One: Goals and Objectives  

	   Mathematical Goals

· Characteristics of similar triangles and how that relates to proportions
· Understanding of similar triangles to use the proportionality to find a missing side length
· Creating and using proportions


	Part Two: Teaching Model

	  Launch (5–10 minutes)

Activate prior knowledge of similar figures and strategies students use for solving the height of the building in Part 1 of the Hypsometer Lesson. For example, show students a snapshot of strategies shared in Hypsometer Part 1 and ask them to discuss which strategies make sense to them and why in small groups. What strategy already makes sense to the group? What strategy will the group try so they can make more sense of it? The goal is to get students talking about different strategies they remember from the previous lesson, so they apply these strategies to real world measuring in Part 2.
Show hypsometer picture again and have students read Part 2 and mark the text to help students understand the task.

After students understand the context of the task, have students make a plan for what objects they will measure, what tools they will use, and how they will document their findings as they work through the explore part of the lesson.  The goal is for students to create group posters that show the different strategies used to determine heights of different objects, the challenges that arose in different groups, and insights/questions different groups contemplated.
Part 2: Test your ideas by applying this method to a few things in our room that you can also measure directly, such as the height of the room, the height of the doorway, the height of the white board, or some other height. 



	   Explore (15–45 minutes)

After students create a plan, set them off to explore.  Be sure to let student groups make mistakes and have “realizations”.  You may find groups starting over, adjusting their plans, or trying a different method to verify.  Some groups may approach you with a conjecture; encourage them to test it out and bring their findings to the class discussion. 
While students are working, the teacher should walk around and listen to student conversations.
Possible questions to help students as they work:

· What are you trying to find?

· What sides are corresponding on these triangles?

· Could you draw the triangles separately? (This helps make connections to previous work)

· Are the triangles you are using similar triangles? How do you know?

· Are the ratios that you are writing proportional to each other?  How do you know?

· What units of measure are you using? (This question is not to push students to work in the same units, but rather to use math practice 6, using precision, and to recognize the different formats that students use that are equivalent. Can students see the equivalency in the proportions they are writing despite the units they are using.) 
· What has to be true about the triangles we are comparing to make sense of the unknown measurement?
· Which mathematical practice are you using?
Possible things to look for in student work to help plan for the summary:

· Different ideas from students
· If students have set up a proportion, how did they set up the proportion? Did all students set up the proportion in the same way?
· Looking at units. Were there some students who converted units and some that did not? 
· What similar triangles are students using?
· Are there groups measuring the same object and using different strategies/triangles to determine the height?
· How are students measuring? (For example, are they using the whole ruler?  Are they extending their arm?  Are they keeping things parallel/perpendicular?) Does this matter?  Why?
Small Group Posters:

Ask small groups to document their process and learning on a poster to share with the class. You may provide specific prompts for the poster based on learning goals for the summary. (We support all summary conversations by asking students to draw a model of their explanation. The models support discourse that can strongly connect the proportion with the triangles used to create the proportion and why the comparisons make sense conceptually.)


	   Summarize (15–25 minutes)

The purpose of this summary is to help students discuss how they used
· Characteristics of similar triangles and how that relates to proportions
· Understanding of similar triangles to use the proportionality to find a missing side length
· Creating and using proportions
Have students share based on what you looked for during the explore part of the lesson. 

Option 1: Similarities and Differences/Compare and Contrast

Pull different proportions from students (two that measure the same object but in different units).
Have students share their strategies with the class and discuss how students came up with the proportion. How are the proportions different? Do both of these proportions work? Why? 

Option 2: Making connections to my work through other people’s work
Put three proportions up at once and ask students to look at the different proportions and determine where the measurements in the triangles correspond to the numbers in the proportions. Have all groups explain the proportions that are shown on the board/posters.
Option 3: Connecting Concrete Models to Abstract Models in student work.

Put strategies up that do not use a proportion directly but are related to proportions. (An example where the sides of the triangle are scaled up to find the missing length, a strategy where the multiplicative thinking is present in a different form than a proportion) – It’s possible to use student posters strategically here. Orchestrating discussions about the direct use of proportions and similar triangle strategies, with the models that did not use proportions, or used distances not connected to triangles.  This will allow students to really think about the relationship between values in their proportions. 


	   Homework — Additional Problems

Make a “missing length hypsometer” problem based on an object you measured in class today.  Write it in a way that the object is a mystery and we have to determine based on given measurements. Bring it ready to share with your table team. (then we trade in class, and see if we can guess what the team was measuring?)


Questions to Consider When Planning 

Mathematical Goals

• What are the big mathematical ideas of the investigation?

• What do I want kids to know when this investigation is finished?

• What mathematical vocabulary does this investigation bring out?

• What misconceptions might arise?

Part Two: Teaching Model

   Launch (5–10 minutes)

This is when you give students the information they need to do the lesson and solve the problem or task. Make

sure to clarify your goals and expectations. You want to give students enough information so that they can do the lesson — but don’t give too much away at this point. Unless you have to do a mini-lesson to refresh students’ memories about a 

certain concept, avoid direct instruction. Questions to consider when planning this phase:

• How will I launch this problem?

• What prior knowledge do my students need?

• Do I need to do a mini-lesson (direct instruction) first?

• What do the students need to know to understand the story and the challenge of the problem?

• What advantages or difficulties can I foresee?

• How can I keep from giving away too much of the problem?

• How can I make it personal and relevant to the students?

• How long will this lesson take?

• What can I do to ensure that the time spent in class matches the scope of the problems and the goals of the investigation?

   Explore (15–45 minutes)

This is where students work individually or in small groups to solve the problem. This is their chance “to get

messy with the math.” The teacher’s role is to move from table to table and listen closely. See what solutions your students are coming up with. Help students who are stuck or who are ready to move ahead, mainly through questions to stimulate their thinking. Unless the whole class is having the same problem, in which case you’ll need to clarify your Launch, avoid a mini-lecture. Don’t spend more than a minute and half at each table. Questions to consider when planning this phase:

• How will I organize the students to explore this problem? (Individuals? Groups? Pairs?)

• What materials will students need to encourage diverse thinking and problem-solving?

• What are different strategies I anticipate them using?

• What kinds of questions can I ask?

• to prompt their thinking if the level of frustration is too high?

• to make them probe further into the problem if the initial question is “answered”?

• to encourage student-to-student conversation, thinking, learning, etc.?

• What advantages or difficulties can I foresee?

   Summarize (15–25 minutes)

This is where the main teaching occurs. Bring groups back together and have students explain their solutions. The

teacher’s role is to guide students to the big ideas, to make sure that they have nailed the mathematics. Part of the purpose of the Summarize segment is to allow you to assess how well your students are progressing toward the goals of the lesson. Use the discussion to help you determine whether additional teaching and/or additional exploration by students is needed before they go on to the next lessons. Questions to consider when planning this phase:

• How can I orchestrate the discussion so the students summarize the thinking in the problem?

• What mathematics and processes need to be covered in more depth?

• What needs to be emphasized?

• What ideas do not need closure at this time?

• How can we go beyond this lesson? What rules can we generalize?

• What new questions might arise?

• What will I do to follow up, practice or apply the ideas after the summary?

• What advantages or difficulties can I foresee

   Time

• How long will the investigation take?

• What can I do to ensure that the time spent in class matches the scope of the problems and the goals of the

investigation?

   Homework — Additional Problems

• What questions are appropriate for my students to do after the investigation?            

                                                                                                                                                                                                  Source:  Yvonne Grant, Connected Mathematics Project

