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	OVERVIEW: Students will learn how to identify and measure angles, convert units between radians and degrees, apply trig functions to the unit circle and use trig functions to solve real-world problems.

	STAGE 1 – IDENTIFY DESIRED RESULTS

	Content Standards and Benchmarks : 

   Students will be able to:
a. use a variety of strategies in the problem-solving process (Standard 1)

b. understand and apply basic and advanced properties of the concepts of measurements (Standard 3)

c. understand and apply basic and advanced properties of the  concepts of geometry

d. understand and apply basic and advanced properties of functions and algebra (Standard 7)
School-Wide Goals (Life-long learning standards)See Appendix C in Guidelines 
 Students demonstrate interest autonomy, and commitment to creating quality work and striving for excellence.
Students communicate with clarity, purpose and understanding of audience in both Spanish and English.
Students utilize, evaluate, and refine the use of multiple strategies to solve a variety of type of problems.

   

	Essential questions:

What is trigonometry?

How might we measure the height of a building using trigonometry?
	Expected language:

Students will be able to know use and know the meanings of the following vocabulary:  degrees, radians, coterminal angles, supplementary and complementary angles, the unit circle, trigonometric functions,  inverse trigonometric functions, period and amplitude, parent function, shift, vertical shrink and stretch, horizontal shrink and stretch, SOHCAHTOA, angle of depression

 and elevation.

	STAGE 2 – ASSESSMENT EVIDENCE

List performance tasks or project, quizzes, graded assignments, prompts, etc. Include the rubrics you use to evaluate the performance tasks.  

	Informal assessment in class through observations and interaction with white boards.

Daily homework
Weekly Quizzes

Warmups

Test 1: Angles, Definitions of Trigonometric Functions,  Solving Right Triangles

Part I (non-calculator)

             Find the values of sine, cosine, or tangent of 0, 30, 45, 60 or 90 degrees

             Sketch a positive, negative angle in radians or degrees

             Convert units from radians to degrees, explain the difference between degrees and radians

PART II (Calculator Active)

        Given an angle, list positive and negative coterminal angles

        Given angle, list supplement and complement

        Given angle in radians, convert to degrees and vice versa

        Find the degrees of an arc, given arc length and radius

        Given a right triangle, find the six trig functions of a specific angle

        Apply trig functions to solve word problems for indirect measurement

        Use the trig functions and inverses on a calculator to find values.

Test 2:  Reference Angles, Properties of Trig Functions, Graphs of Sine, Cosine and Tangent

Part 1 (non-calculator)

     Find  the values of sine, cosine, or tangent of 0, 30, 45, 60 or 90 degrees

     Sketch angles (radians or degrees) and reference angles

     Given the value of a trig function, find the angle

Part II (Calculator Active)

     Given the values of two trig functions on a coordinate plane, find the value of a third trig function

     Given a sine or cosine equation, predict the changes in a graph compared to the parent function

     Identify the period, amplitude, domain and range of a sine or cosine function

     Graph sine and cosine functions

     Use trig to solve right triangle word problems

Hands-on/Practical Assessment:  Find the Height of Tall Objects:  

Students work in groups of two and apply trigonometric  functions, clinometer, indirect measurement to find the the height of three tall objects around the school:  1.  Palm tree,   2.  Basketball goal   3.  Side of a building

Assessment Rubric for Project:

Element 

Level

Accurate Sketch of Object with Right Triangle

4 – Correct sketch of right triangle with angle and ground distance labeled

2- Correct sketch of right triangle, no information marked

0 – No sketch

Correct Trigonometric Equation

4 – Correct trigometric equation to find missing side based on sketch.

0 - Incorrect trigonometric equation based on sketch.

Accurate Answer in centimeters

4  - within 10 cm of correct answer

3-  answer is between 10 and 15 cm of correct answer

2  - answer is between 15 and 20 cm of correct answer

1- answer is between 25 and 30 cm of correct answer

answer is over 30 cm of correct answer 

Final Answer is explained in a complete sentence

4 – students explain their answer in writing in a complete sentences with correct units of measurement.

2- Students explain their answer in writing without using complete sentences or units of measurement.

0 – students do not explain answer in writing.

Hands-on/Practical Assessment:  Model Average Monthly Temperatures

Students work in pairs to collect average monthly temperature data from the internet for Armenia and another city.  Using a graphing calculator and data analysis, students discover that most average daily temperatures of most cities can be modeled by the sine function. 

I need to work with students to create a rubric to complement this activity.


	STAGE 3 – LEARNING ACTIVITIES

Consider the type of knowledge (declarative or procedural) and the thinking skills students will use.

	Students will 
· identify trigonometric functions

· define the meaning of angle, radian and degree

· explain the unit circle and how trig functions relate to it

· explain how trig functions relate to special right triangles
· define amplitude and period of a trigonometric function

· relate trigonometry to real life problems
· measure angles (understanding when they are positive and when they are negative)
·  convert from radians to degrees and vice versa
· determine the length of an arc by knowing its interior angle
· determine  the trigonometric functions for any angle
· plot the basic sine and cosine functions also graph tangent function
· use the model y=a sin (bx-c) + d to predict changes in the parent function

· use trig functions on a calculator to solve right triangle problems
· apply the inverse trig functions
· apply the studied trigonometric skills to real life problems (Too general!).   Give an example in everyday life where your knowledge of trig would help you solve a problem.

· State domain and range of the sine, cosine, and tangent functions



	INSTRUCTIONAL MATERIALS AND RESOURCES

	Personal white boards and markers
Clinometers, meter tapes

Graphing calculator
Scientific calculator

Trigonometry  by Larson and Hostetler



At the end of unit:

CURRICULUM COVERAGE: Percentage of planned curriculum that was taught and assessed _____90%____
REFLECTIONS: Teachers reflections on ways in which the unit might be improved, polished or enhanced. Student perspectives might be included.
I need to introduce the concept of domain and range and scaffold the concept so that when I introduce sine, cosine, tangent graphs, students have at least some background for this concept.

Explicitly explain angles of elevation and depression before introducing application word problems.

Another graphing calculator activity before average daily temperature would be good to build calculator literacy.  Students need to be more familiar with the calculator in order to effectively complete this activity.

