Concept Attainment Lesson Plan
Author: Emily Comer
Date Created: 4/8/14
Subject(s): Precalculus
Topic or Unit of Study (Title):  The Law of Sines and the Law of Cosines
Grade Level: 10-12 High School
Materials: 
· SMART Board

· Triangle Packets
· Law of Sines and Cosines Worksheet

· Lab Worksheet

· Masking Tape

· Protractor

· Graphing Calculator

· String

Summary (and Rationale):  Students will learn how to identify how to find the area of different types of triangles. In this lesson, students will identify characteristics that make triangles unique and use the Law of Sines and the Law of Cosines to solve for missing sides and angles of triangles as well as find the area. 
I. Focus and Review (Establish Prior Knowledge): [10min]
(Warm-Up) Find the area of the triangle.
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Answer: A=64.58

Discussion questions: 

· What type of triangle is this?


Oblique or Acute triangle

· What did you do to the triangle in order to be able to find the area?


We broke the triangle down into two right triangles

· Why did we need to form right triangles?


We must form right triangles because we cannot use trigonometric identities 
unless 
it is a right triangle.
· What do we do when we cannot break a triangle down into two right triangles? FOCUS QUESTION
II. Statement of Instructional Objective(s) and Assessments: 
	Objectives
	Assessments

	1. When given various triangles, students will be able to group the triangles into at least four groups based on common characteristics and identify how these characteristics can be used to solve a triangle.
2. When given a worksheet the students will be able to identify 10 types of triangles solve for their missing sides and angles and find the area.
3. When given a lab, students will be able to demonstrate their knowledge of the Law of Sines and Cosines with 100% completion and at least 80% correct answers.

4. When given a prompt, students will be able to successfully identify and compare at least three ways to solve for a triangle.

	1. Group and class discussion to check for understanding
2. Correctly identifying angle and side measurements and finding the correct area. 

3. Check to make sure the lab is completed (70/100 points). Each of the six questions is worth 5 points (30/100 points). 
4. 5 points for correctly identifying three ways and 5 points for clear comparisons. 


III. Teacher Input (Present tasks, information and guidance):  [time]
Steps In Concept Development Model [35 minutes]
Step 1: Look at Various Items that are associated with the topic

In pre-assigned groups of 3-4, the students will examine 12 different oblique triangles. Each triangle will be labeled with an angle side angle, side side angle, side side side, or angle angle side. *See attached worksheet
Step 2-3: Group the Items and Label the Groups
Students will work in their groups to group triangles together that are alike in some way. They will discuss amongst their group the reasons as to why they put the triangles in certain groupings. 
Differentiation (Guided Questions):  
· What types of triangles do you see?

· What do the measures of the triangles have in common?

· Do you see any patterns?

The group will label each of their groupings based on its characteristics. Some students may see similarities in the types of triangles such as equilateral, oblique, acute, etc. Others may see similarities in the given measures such as two angle measurements, 3 side measurements, etc. After about 5 minutes of group discussion, each group will share one of their groupings and its label out loud to the class and explain why they chose that grouping. I will use the SMART board to drag the triangles into the groups. Some groups may share their answers more than once. 

Step 4: Regroup or eliminate whole groups
FOCUS QUESTIONS: 
· What information will help us find missing side or angle measures? 
· What information will help us solve a triangle?
As a class, we will discuss which groupings have similar characteristics. We will come together as a class consensus and decide which groups we should focus on. 
Lesson on Laws of Sines and Cosines [15 minutes]
Students will follow a PowerPoint presentation and take notes. 

· You can apply the Law of Sines to solve an oblique triangle if you know the measures of two angles and a non-included side (AAS), two angles and the included side (ASA), or two sides and a non-included angle (SSA). 

· You can use the Law of Cosines to solve an oblique triangle for the remaining two cases: when you are given the measures of three sides (SSS) or the measures of two sides and their included angle (SAS). 

IV. Guided Practice (Elicit performance): [10 minutes]
Students will interact with the SMART board to drag and drop side and angle labels and determine type of triangle that is pictured and which law is used. The students will then solve for each triangle. 
V. Closure (Plan for maintenance): [10 minutes]
Students will begin to work on a worksheet that reviews the Law of Sines and the Law of Cosines. I will circulate the room to answer any questions and check for understanding. Most of the worksheet will be completed for homework. 
http://www.westex.org/cms/lib6/NJ01001533/Centricity/Domain/127/Law%20of%20Sines%20and%20Cosines%20Review%20Kuta%20with%20Answers.pdf 

VI. Independent Practice: [Day 2, 90 minutes]: 
(We will have a short review of material learned yesterday) [10 minutes]

Lab: Working on a Rescue Team [60 minutes]
Students will work in randomly chosen pairs (or groups of three) to complete lab. 
http://www.regentsprep.org/Regents/math/algtrig/ATT12/rescuelab.htm 
Exit Slip [15 minutes]:

Students will write a short essay describing three ways in which we can solve a triangle. They will describe in their own words HOW to solve the triangle and WHY. Clear and concise comparisons should be made. 
STANDARDS:
CCSS.MATH.CONTENT.HSG.SRT.D.10 Prove the Laws of Sines and Cosines and use them to solve problems.
CCSS.MATH.CONTENT.HSG.SRT.D.11 Understand and apply the Law of Sines and the Law of Cosines to find unknown measurements in right and non-right triangles.
HS.TT.1.2 Use appropriate technology tools and other resources to organize information.

Plans for Individual Differences: 

I have provided a variety of guided questions in the warm-up and concept development activity that will engage the students who are unable to grasp what I am looking for in this lesson. For the concept development activity, students will be placed in pre-assigned groups of 3-4. These groups are assigned based on learning level. 
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