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             Technology-Enhanced Lesson Plan

Title:  “Give me a Vector Home!”

Created by: Gail O. Sutton, Forest Hills Public and John Folsom, Bay City Public

Revised by:  Christina Brasil, Holly Muenchow, Jacob Sayraf

Lesson Abstract: Students, working in groups of two or three, will choose a flight between two cities on a given date and time.  They are to research the time required for take-off and landing, then the actual speed of the flight for that specific aircraft.  Each group must have the same two cities and flight, but a different date or time.  After calculating the speed and direction of their flight, they are to present their findings to the class using Powerpoint.

Subject Area: Pre-Calculus
Grade Level: 11

Unit of Study: Vectors

MDE Technology-Enhanced Lesson Plan Code: TEMA11CT09

Michigan Educational Technology Standards Connection:  

1. Basic Operations and Concepts
a. Students demonstrate a sound understanding of the nature and operation of technology systems.
1. Students understand the importance of both the predictable and unpredictable impacts of technology.
2. Students understand that access to online learning increases educational and workplace opportunities.

b. Students are proficient in the use of technology.
1. Students will be provided with the opportunity to learn in a virtual environment as a strategy to build 21st century learning skills.
2. Students understand the relationship between electronic resources, infrastructure, and connectivity.

3. Students identify common graphic, audio, and video file formats (e.g., jpeg, gif, bmp, mpeg, wav).
4. Students demonstrate how to import/export text, graphics, or audio files.
5. Students proofread and edit a document using an application’s spelling and grammar checking functions.
Michigan High School Content Expectations Connection: 
L3.1 Measurement Units, Calculations, and Scales  1.3.1.1
L3.2 Understanding Error   L3.2.1, L3.2.2

A2.10 Trigonometric Functions   A2.10.1, A2.10.2, 2.10.5

A3.1  Models of Real-world Situations Using Families of Functions   A3.1.1

Estimated time required to complete lesson or unit:

Daily Time Allocation: 50 minutes

Number of Days: 3 days

Day 1: Research in the computer lab (this may also be an out-of-class assignment)

Day 2: Meet in groups to work and ask questions of other groups and teacher

Day 3: Work in groups to practice and fine tune the presentation

Note: The three days are spaced appropriately.  This project would coincide with the unity study of vectors.

Instructional resources:

http://spaceflight1.nasa.gov/realdata/tracking/
http://www.flytecomm.com/cti.bin/trackflight?action=select_random
http://www.aeroseek.com/webtrax/airnav.html
http://www.ncsu.edu/midlink/rub.pres.html (grading rubric for presentations)

Sequence of Activities:

1. The class decides the two cities for their flight and the actual flight number OR students may elect to track space travel of satellites and/or space shuttle.

a. http://spaceflight1.nasa.gov/realdata/tracking/
b. http://www.flytecomm.com/cti.bin/trackflight?action=select_random
c. http://www.aeroseek.com/webtrax/airnav.html
2. The class researches the time for take-off and landing for that particular flight between the two stated cities  (Share the data between groups)

3. The groups choose a recent date and time for their flight

4. Research wind speed and direction on chosen date for the path of the flight (remembering elevation)

5. Represent the vectors for: a) the plane with no wind effect, b) the wind, c) the plane with the effect of the wind (resultant vector), in both polar and component form

6. Graph the vectors

7. Prepare a Powerpoint presentation

Assessments:

Pre-Assessment:

Answer the following questions and turn in:

1. Give the generic polar and component form for a vector

2. How do you calculate the resultant vector?

3. Under normal conditions, does a plane usually have a tailwind traveling east or west?

4. How does a tailwind affect the flight?

Scoring Criteria:

Answer key:

Polar: (r,θ) Component: (x, y)

In component form, add the x-values then add the y-values

East

Faster flight

Post-Assessment: 

Powerpoint presentations

Scoring Criteria:

Reference the website above for the grading rubric

Technology (hardware/software): 

Computers for research /internet access
Powerpoint

Key Vocabulary:

Vectors, component form, polar form, resultant vector, magnitude, direction

Application Beyond School:

With space travel, the use of vectors is extensive when one considers the directional result of the external fuel tank being released, as an example.  How is the direction of the space shuttle altered in zero gravity and no wind?

Teacher Reflection and Notes:

Students will become frustrated as they research vector information.  It is important to leave them on their own to solve their problems and find the answers. 
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