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Materials: 

· Pre-Test Assessments
· SMART Board

· Cell Phones

· Partner Worksheets

· Homework Packets

· Lab Worksheets

· Rulers
· Protractors

· Graphing Calculator

· Dry-erase markers

· Overhead sheets

· Wipes

Summary (and Rationale):  The students will learn the values of trigonometric rations. Through this lesson they will learn how to locate various measurements using trigonometric ratios as well as how to apply them to real-life scenarios. 
I. Focus and Review (Establish Prior Knowledge): [20 minutes]
Students will take a pre-test to assess what information they retain from previous geometry courses on trigonometric functions and right triangles. 
II. Statement of Instructional Objective(s) and Assessments: 
	Objectives
	Assessments

	1. When given a right triangle with one side and one angle measure, the students will be able to hypothesize a possible solution to solving the triangle.
2. When given a right triangle with one side and one angle measure, the students will be able to solve for the triangle. 
3. When given various right triangle trigonometry problems, the students will be able to complete 100% of the problems.
4. When given a mini golf lab scenario, the students will be able to complete ¾ of the problems and calculate the shortest distance, draw right triangles, and solve for each triangle.
	1. Walk around the room and listen to ideas. Groups will text in their hypothesis. 
2. In pair activity, 2 points for each correct ordering of steps and 3 points for each correct answer.

3. Check homework for completion.

4. 10 points-All triangles draw correctly and accurately.

10 points-All triangle measures are labeled.

10 points-A distance is found.

10 points-All side measures are calculated correctly.

10 points-All angle measures are calculated correctly.


III. Teacher Input (Present tasks, information and guidance):  [40 minutes]
Inquiry Problem Centered Model

Step One: (Warm-Up Activity) 

Warm-Up problem will consist of an example of a triangle missing one side. The students will use the Pythagorean theorem to solve. We will go over the warm-up as a class. 
Step Two: Introduction of Right Triangle Trigonometry

Students will take guided notes. 

Through an introductory SMART Board lesson, we will

· Identify and Label sides of a triangle
· Learn how to set up trigonometric ratios using SOH CAH TOA. 

Students will interact with the SMART Board by:

· Sliding to reveal the ratios used in SOH CAH TOA.

· Dragging and dropping labels to the correct sides of triangles. 

Step Three: Gather Data

The students will work with a shoulder partner to examine the given triangle with one side measure and one angle measure. They will discuss possible ways in which they can solve for the triangle. 

Guided Questions:
· How is this triangle different from the one in the warm-up problem?

· What kind of triangle is this?

· What kind of information are we given on the triangle?

· Are there any formulas that we can use?

· How does the given information relate to trigonometric ratios?

Step Four: Share Possible Solutions

Each set of shoulder partners will get together with another shoulder partner pair. They will discuss the ways that they came up with to solve for the triangle. After one group shares the other will say if they agree or disagree and why. Together the group will come up with a consensus. They will use their cell phones to text their possible solution for the class to see. Students will be able to do this through a website called polleverywhere.com. 
Step Five: Students Pose a Theory

As a class we will review the possible solutions that each group texted. We will look for any patterns amongst the possible solutions. We will come to a class consensus as to which solutions we will try. 
Step Six: Explain Theory and Discuss Rules 

Students will review the process they just used to solve for the triangle. We will complete our guided notes that provide other examples of ways that we can sue this same process. 
Step Seven: Evaluate

Students will take a look at examples that are similar to the original problem and solve for each triangle. 
IV. Guided Practice (Elicit performance): [20 minutes]
Students will participate in a partner activity with their same shoulder partner. Each pair of students will be given 1 worksheet and will decide who is student A or B. Partner A will complete the first problem. To complete the problem, Partner A should think out loud how to complete each step of the problem. Partner B listens. After each step, Partner B will say if they agree and Partner A will write only the step that was agreed upon. If Partner B does not agree, Partner B will verbally coach Partner A in the right direction. 
http://www.cpalms.org/Uploads/resources/46397/1/7/docs/trig%20ratio%20ws.pdf 

V. Closure (Plan for maintenance): [10 minutes]
The students will begin working on a worksheet packet involving trigonometric ratios, solving for triangles, and real-world challenge problems independently for the remaining class time. I will walk around the classroom to provide help if needed. 

VI. Independent Practice: [Day 2, 90 minutes]
Students will be put into randomly selected groups of two or three if needed. They will complete a lab called Trigonometry Mini Golf. The students are required to use their knowledge on the trigonometric ratios to calculate unknown lengths and sides in various arrangements of triangles. I will first demonstrate one example of the lab so that students will have an understanding of what they are supposed to do. Each of the groups’ answers in the lab activity may be different. As they are working on the lab or finishing up, I will be circulating the room asking the students a series of guided questions to check for understanding. 

Guided Questions:

· How far did your ball travel?

· What tool did you use?

· If you didn't have a ruler, how could you calculate the distance?

· Is your distance the shortest possible? Can you prove it?

· Is there another function, (tangent, sine, or cosine), that could calculate the angle?

· What if you measured the hypotenuse and a leg, instead of two legs?

· Which pairs of angles will always be congruent?

· What relationship exists between every triangle on your page?

· Can you find a different route to the hole?

· Will the shortest route always be the one with the fewest bounces?

STANDARDS:

CCSS.MATH.CONTENT.HSG.SRT.C.8 Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied problems.

CCSS.MATH.CONTENT.HSG.SRT.C.6 Understand that by similarity, side ratios in right triangles are properties of the angles in the triangle, leading to definitions of trigonometric ratios for acute angles.

CCSS.MATH.CONTENT.HSG.SRT.C.7 Explain and use the relationship between the sine and cosine of complementary angles.

HS.TT.1.3 Use appropriate technology tools and other resources to design products to share information with others.

Plans for Individual Differences: 

Throughout the Inquiry model many guided questions will be provided to help students generate ideas. The students will be working in multiple groups where they are able to share their ideas. In the Pair Activity students will learn to explain orally how to solve a problem step by step. They will be given direct feedback from their partners. In the lab activity a variety of guided questions will be provided. Some of the questions are more challenging to think about than others. 

References (APA style):

Carter, J. A. (2011). Trigonometric functions. Precalculus. Columbus, OH: 
Glencoe/McGraw-Hill.

CPalms. (2014). Let’s get triggy. Retrieved from: 
http://www.cpalms.org/Public/PreviewResource/Preview/46397 
Musing Mathematically. (2011). Trigonometric mini golf. Retrieved from: 
http://musingmathematically.blogspot.com/2011/12/trigonometric-mini-golf.html 
