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Learning Unit Planning Guide

(What decisions do I need to make as I develop a Learning Unit?)

Regular Scheduling__ __   Block Scheduling____

Grade Level 11th____

Concept Map of Learning Unit

Unit Concept/Topic

	Topic: Vector Geometry:  Magnitude, Direction, Scalar

	· representing vectors in many formats

· applying coordinate geometry to vector operations



	


Unit QCCs

	Grade 9-12   Mathematics  Applied Geometry 

37   
Topic: Coordinate Geometry, Vector Geometry 

Standard: Adds vectors in a coordinate plane. 
a. Represent vectors algebraically and geometrically.

b. Convert between vectors expressed using rectangular coordinates and those expressed using magnitude and direction.

c. Add, subtract, and compute scalar multiples of vectors.

d. Use vectors to solve authentic problems.


Clarifying Objectives

	Students will understand and use vectors

Students will distinguish between scalar multiples and vector quantities

Students will know all vector operations

Students will add vectors in a coordinate plane


Unit Essential Questions (One for each Lesson.)(Include applicable QCCs.)

	How do you calculate magnitude of quantities in different directions?

a) How is the Pythagorean Theorem applied to vectors?

b) How are vectors used in the coordinate plane?


Major Concepts/Topics/Skills

	Define Magnitude
	Define Direction
	Define Scalar

	Define Vector
	Convert to Rectangular Coordinates
	Apply Pythagorean Theorem

	Convert  from/to Vertical Component
	Convert  from/to Horizontal Component
	Calculate Resultant Vectors from real examples


Launch Activity

(For entire unit)

How will you create interest?
How will you link knowledge?

	Lecture to address main concepts:  magnitude, direction, resultant vectors, horizontal and vertical components.

Once concepts are clear students will break into activity:

- Students shall stand and clear floor space free of desks and chairs

- Students will represent vectors of different magnitude (identified by steps) & direction (parallel to walls of classroom)

-  A student with a magnitude of 4 in the vertical direction will take 4 steps from a given starting point moving parallel with side walls

- A student with a magnitude of 3 in the horizontal direction will take 3 steps from finishing point moving perpendicular with side walls

- A third student will represent the resultant vector from same starting point to same finishing point, the steps will be calculated

- Other examples used will include of negative direction and multiplying a given vector by scalar 

Mathematical calculation will be done to verify steps calculated in activity




Acquisition Lesson Plan

Teaching of Base Knowledge and Skills/Acquisition Lesson

	Subject:  11th grade/ Vectors
(Grade level/Content)



	QCC/GPS:

a. Represent vectors algebraically and geometrically.

b. Convert between vectors expressed using rectangular coordinates and those expressed using magnitude and direction.

c. Add, subtract, and compute scalar multiples of vectors.

d. Use vectors to solve authentic problems.


	Clarified Objective:

Know:

Students will know Basic Operations of addition/subtraction, multiplying constants and variables, and Pythagorean Theorem.

Understand:

Students will understand concepts of magnitude & direction and how they define a vector.

Be able to:

(Skills)

Students will Be able to perform vector operations- calculating resultant vectors; represent vectors in coordinating plane with x & y coordinates.

	Essential Question:

How is the Pythagorean Theorem applied when calculating vectors?


	Activating Strategy: Assess Prior Knowledge

(Include a completed graphic organizer or copy of transparency)

Diagrams:  Triangles, Pythagorean Theorem.  Many examples to be drawn during lecture.

Word Splash:  Direction (examples); Magnitude (examples)



	Teaching Strategies:

(More than one strategy—include details and/or completed graphic organizers)

Graphs: Demonstrating Scalars, Parallel Vectors, Horizontal & Vertical components

Q & A and calculations based on activity.



	Summarizing

(Include sample answers)

Verify resultant in activity 
should be 5 steps.  Other verification from activity.

· Students use numbers and equations representing student and there steps in activity

· Students calculate mathematically what was discovered to occur in activity

· Students account for any errors




Extending/Refining Lesson Plan

	Essential Question:

How to add vectors in multiple directions in coordinate plane?



	Cognitive Teaching Strategies:

(Should be higher order thinking)

Include completed graphic organizers or examples of output

Include completed graphic organizers or examples of output

Apply Pythagorean Theorem for 2 direction resultants.

Compare/Contrast Horizontal and Vertical Components

Inquire similarities to triangle application

Brainstorm real world examples, i.e. force of gravity on moving object.

1) What notation is used to represent magnitude of vector a?

a) a  

b) A  

c)  a + (0,0)  

d) |a|  

e) (x, y)

2) What defines a vector? 

a) Magnitude  

b) Scalar  

c) Direction  

d) more than one of these 

e) none of these

3) How is a vector with a horizontal component of 2 going right, and a vertical component of 4 going down represented using rectangular coordinates?

a) (-2)   b) (2, -4)  c) (-4, 2)   d) (2, 4)  e) (4, 2)

4) Draw the resultant vector of number 3.

For the next set of problems a= (2,3) & b= (-1,4)

     5) What is the resultant of a-b?

     6) What is the magnitude of a?

     7) What is the magnitude of b?

      8) What is the magnitude of a-b?

      9)  Does |a| - |b|  = |a-b|?  Explain.



	Summarizing:

Provide Quiz.

Discuss Real World Examples

· students give examples that have vector properties

· students try to determine what could be broken down into horizontal and vertical components




Rubrics/Graphic Organizers/Assessment

(Use as much space as you need)

	Copy rubric for authentic assessment here:

Question

3

2

1

1

-

-

Correct

2

-

-

Correct

3

-

-

Correct

4

All correct drawing without errors

Minor errors, i.e. wrong direction

Attempt to draw

5

Use correct notation, correct answer

Use correct notation, make addition errors 

Incorrect notation with plausible incorrect answer

6

Use formulas correctly, calculating correct answer

Use formulas correctly, incorrect answer

Used formulas incorrectly with plausible incorrect answer

7

Use formulas correctly, calculating correct answer

Use formulas correctly, incorrect answer

Used formulas incorrectly with plausible incorrect answer

8

Use formulas correctly, calculating correct answer

Use formulas correctly, incorrect answer due to incorrect #5

Used formulas incorrectly with plausible incorrect answer

9

-

Makes connection with previous work and correctly explains answer

Correct answer or makes connection with previous work, but answers incorrectly

Total Possible Points = 20



	Graphic Organizer for Acquisition Lesson:

See below

Students see examples of various scenarios where Pythagorean theorem is applied

	Graphic Organizer for Extending/Refining Lesson:

See below

students draw lines in the coordinate plane and vector resultants are made

	Assessment:

Quiz.
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When c is unknown:





When a or b is unknown:











How do you use the Pythagorean Theorem?





Vector 1    Vector 2
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�PAGE \# "'Page: '#'�'"  ��I’m not sure what you want to them to do—it looks as if you are just checking their work. A summarizing activity means the student actually summarize information learned—e.g. write a letter to an absent student telling them what they learned today.


�PAGE \# "'Page: '#'�'"  ��The summarizing should be for the students, not for you. A quiz gives you information, but it really doesn’t help students organize and retain information.


�PAGE \# "'Page: '#'�'"  ��I know it’s tough to use rubrics and graphic organizers in Math, but it can be done. In this Unit plan you need to demonstrate that you know how to use these strategies.  It’s a lot like showing your work in math—I need to know what you are thinking so I can tell if you’ve learned it.





