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PATHWAY:  
Flight Operations

COURSE:  

Navigation and Communication
UNIT 2: 

ACCT-NC-2 Aviation Measurements and Calculations
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Annotation: 
This unit will help students gain a higher understanding of navigation and units of measurement used in flight operations. The importance of various measurement and calculations in aviation will be taught and practiced throughout the unit. 

Grade(s):  

	
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
8 Hours 
Author: 
Lisa Mozer
Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided appropriately. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation. Many students (both with and without disabilities) who struggle with reading may benefit from the use of text reading software or other technological aids to provide access to printed materials. Many of these are available at little or no cost on the internet.

GPS Focus Standards: 
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ACT-NC-2:  Students will demonstrate an understanding of appropriate aviation measurements and calculations.
a. Use appropriate units of measure.  


b. Apply units of latitude and longitude for geographic references accurately. 


c. Demonstrate the accurate interpretation of the compass as a navigation tool.  


d. Apply algebra and trigonometry to solve navigation problems.
GPS Academic Standards:
MA3P1. Students will solve problems (using appropriate technology).
MM2P(b). Solve problems that arise in mathematics and in other contexts (using appropriate technology).  
SCSh5.  Students will demonstrate the computation and estimation skills 

necessary for analyzing data and developing reasonable scientific explanations.
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Enduring Understandings: 
Students will understand air navigational units of measurement and terms originated from sea navigation, hence the use of nautical miles. Students will be able to understand the roles that measurement and calculations have in navigation communication and the importance of being able to perform them correctly in flight operations. 
Essential Questions: 
· What is the significance of air speed in aviation?

· How is the direction of a flight determined and tracked?

· What various tools are used for measurements in aviation?

· What is the importance of accurate calculations in flight operations? 
Knowledge from this Unit:  
Students will be able to:
· Discuss units of measurement for navigation tools.


•
Interpret measurements for speed, time, distance, fuel and direction.

•
Explain how to use longitude and latitude to determine a location.

•
Interpret how to properly use a navigational compass.
Skills from this Unit:  
Students will:
•
Calculate measurements for navigation procedures.
•
Solve equations to calculate distance, time, fuel and headings.

•
Record longitude and latitude of given points.
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Assessment Method Type: 
	
	Pre-test

	X
	Objective assessment - multiple-choice, true- false, etc.

	
	_x_ Quizzes/Tests

__ Unit test

	X
	Group project

	X
	Individual project

	X
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges

_x_ Academic prompts

__ Practice quizzes/tests

	X
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	X
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

_x_ Peer editing and/or critiquing

	X
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

_x_ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	X
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

_x_ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment Attachments and / or Directions: 
NONE
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•
LESSON 1:  UNITS OF MEASUREMENT

1.
Identify the standards. Standards should be posted in the classroom.     
ACT-NC-2:  Students will demonstrate an understanding of appropriate aviation measurements and calculations.


  a. Use appropriate units of measure.  


b. Apply units of latitude and longitude for geographic references accurately. 


c. Demonstrate the accurate interpretation of the compass as a navigation tool.  


    d. Apply algebra and trigonometry to solve navigation problems
2.
Review Essential Questions. Post Essential Questions in the classroom. 

•
What various tools are used for measurements in aviation?

•
How is the direction of a flight determined and tracked?
3.
Identify and review the unit vocabulary. Terms may be posted on word wall. Use the Aviation Measurements and Calculations Teacher Vocabulary Guide for definitions. 

	Time 
	Nautical mile
	Indicator  

	Heading
	Latitude 
	Longitude 

	Frequency 
	Navigation 
	Degrees 

	Route 
	Omnidirectional
	Compass

	Speed
	Deviation
	Measurement 


4.
Interest approach – Without the use of a compass, ask students to point to the direction they believe is North. Make note of the students in the class that are correct.  Provide the students with the correct compass direction for North. 
5.
Pass out the Aviation Navigation Measurement Reading to the students. Have them take notes as they read. This could be used as a homework assignment if necessary. 
6.
After they have completed notes on the reading, give each student a copy of the Determining Location Worksheet. Grade the worksheet using the Determining Location Worksheet Answer Key. This worksheet should be used as an introduction to what the students will be learning about. Encourage questions and discussion once the worksheet is completed. 
7.
Put students in groups and pass out copies of the Flight Vector Worksheet and the U.S. Map Handout to each group. Allow the groups to complete this activity to promote peer discussion and application of compass headings and vectors.
8. Summary: After the groups have completed the worksheet, come together as a class to discuss their findings and assess the students’ understanding and knowledge of directional headings, degrees, and distance. Use the Flight Vector Worksheet Teacher Guide to help facilitate discussion and guidance. 
•
LESSON 2: CALCULATIONS 

1.
Review Essential Questions. Post Essential Questions in the classroom. 
•
What is the importance of accurate calculations in flight operations?
•
What is the significance of air speed in aviation?
2. Pass out the Airspeed and Vectors Calculations Reading Handout to the students. Have them take notes as they read. This can be used as a homework assignment if needed.  
3. 
Divide students into groups and give them each a copy of the Real Time Flight Tracker Activity Handout. Give the students the information for a flight that has been predetermined and explain the activity using the Real Time Flight Tracker Teacher Guide. 
4.
Ensure that each group implements Real Time Flight Data of a different flight. This will promote a good natured competition between the student group to gain as much information as possible on their aircraft’s flight, such as altitude, location and distance between plan’s current location and destination. 
5.
Summary: Have each group present their activity results by answering questions 1-6 on the handout. Evaluate them on the terms and definitions of units and their use of flight calculations. 
•
LESSON 3:  MORE CALCULATIONS

1.
Review Essential Questions. Post Essential Questions in the classroom. 

•
What is the significance of air speed in aviation?

•
How is the direction of a flight determined and tracked?

•
What various tools are used for measurements in aviation?

•
What is the importance of accurate calculations in flight operations?
2. Put students in partners and have them share a computer in the computer lab. Using the More Calculations Practice Instructions Handout, have each set of partners pick one of the activities to complete using the website directions. 
3. 
Summary: Have each set of partners also complete the Pilot Test Flight activity at http://www.k12science.org/curriculum/vectors/Pilot_Lessons/testflight.html. 
•
ATTACHMENTS FOR LESSON PLANS

Aviation Measurements and Calculations Teacher Vocabulary Guide
Aviation Navigation Measurement Reading

Determining Location Worksheet

Determining Location Worksheet Answer Key

Flight Vector Worksheet

U.S. Map Handout
Flight Vector Worksheet Teacher Guide
Airspeed and Vectors Calculations Reading Handout

Real Time Flight Tracker Activity Handout

Real Time Flight Tracker Teacher Guide

More Calculations Practice Instructions Handout
•
NOTES & REFLECTION: 

If you’re planning on picking out predetermined flights for students before class in lesson 2, be sure to do this ahead of class. If not, students will need to use computers during class to find a flight to track.

Two activities in Lesson 3 require students to use of computers with internet access make sure to reserve a computer lab ahead of time if necessary.
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Culminating Unit Performance Task Title: 
Plane Velocities and Altitudes Brochure
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Have students research the velocities for a variety of types of planes and cruising altitudes. Have them compare the typical wind velocities at different times of the year. 
Once they have completed the research, have the put the information into a brochure and present it to the class. Grade them using the Plane Velocities and Altitudes Brochure Rubric.
Attachments for Culminating Performance Task: 
· Plane Velocities and Altitudes Brochure Rubric
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Web Resources:
· http://www.k12science.org/curriculum/vectors/Pilot_Lessons/testflight.html
· http://www.flightstats.com/go/FlightTracker/flightTracker.do 

· http://www.k12science.org/curriculum/vectors/Pilot_Lessons/lesson4.html 
Materials & Equipment: 
· Computer with Internet Access
· Projection Equipment

· Compass 

· Protractor 

· Ruler

21st Century Technology Used: 
	
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	X
	Calculator
	
	Graphic Organizer

	X
	Student Response System
	X
	Desktop Publishing 
	X
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	X
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
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