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PATHWAY:  
Flight Operations

COURSE:  

Navigation and Communication
UNIT 1: 

ACCT_NC_1 Tools of Basic Radio and Advanced Navigation
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Annotation: 
In this unit students examine the three main methods of air navigation: pilotage, dead reckoning and radio navigation. Although the radio navigation equipment in today’s aircraft requires skills beyond these, the basic techniques are still needed. 

Grade(s):  

	X
	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-1:  Students will identify tools of basic, radio, and advanced navigation.

a. Demonstrate proper use of landmarks to travel between points.  

b. Apply mathematics to solve navigation problems. 


c. Determine appropriate uses of pilotage and dead reckoning.  


d. Distinguish among the different instruments used in radio and advanced technologies.
GPS Academic Standards:
MM2P(b).  Solve problems that arise in mathematics and in other contexts (using appropriate technology).  
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Enduring Understandings: 
Students will understand that the knowledge of basic pilotage and dead reckoning is just as important as radio navigational skills. Also, they will understand the type of navigation used by pilots depends on many factors: where the pilot is going, how long the flight will take, when the flight is to take off, the type of aircraft being flown, the on-board navigation equipment, the ratings and currency of the pilot and especially the expected weather.
Essential Questions: 
•
What role does navigation have in flight operations?
•
Why is pilotage navigation important?

· What is the significance of deductive reckoning navigation?

•
How does radio navigation contribute to flight operations?
Knowledge from this Unit:  
Students will be able to: 
•
Understand uses of instruments and techniques for navigation.
•
Discuss pilotage and dead reckoning methods.
•
Interpret data of navigation instruments and calculations.
Skills from this Unit:  
Students will:
•
Demonstrate use of navigational tools.
•
Calculate data for navigated flights.
•
Utilize navigational charts and data resources.
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Assessment Method Type: 
	
	Pre-test

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

	
	__ Quizzes/Tests

__ Unit test

	X
	Group project

	X
	Individual project

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

	
	__ Self-check rubrics   

_x_ 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

_x_ 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:  INTRODUCTION TO NAVIGATION

1.
Identify the standards. Standards should be posted in the classroom.     

ACT-NC-1:  Students will identify tools of basic, radio, and advanced navigation.



a. Demonstrate proper use of landmarks to travel between points.  



b. Apply mathematics to solve navigation problems. 



c. Determine appropriate uses of pilotage and dead reckoning.  



d. Distinguish among the different instruments used in radio and advanced 



      technologies.

2.
Review Essential Questions. Post Essential Questions in the classroom. 

· What role does navigation have in flight operations?

· Why is pilotage navigation important?

· What is the significance of deductive reckoning navigation?
3.
Identify and review the unit vocabulary. Terms may be posted on word wall. Use the Tools of Basic Radio and Advanced Navigation Teacher Vocabulary Guide for definitions.
	Pilotage 
	Deductive reasoning
	Nautical miles

	Compass
	Latitude
	VFR 

	IFR
	Navigation
	Vertical 

	Altitude
	Route
	Horizontal

	Airspace
	Longitude
	Magnetic north


4.
Interest approach – Ask the class: Is total dependence on advanced navigation systems a good idea? Why or why not? Have a class discussion on the pros and cons.
5. Have student complete the Navigation Basics Reading Assignment (pages 248-257). Have them highlight the important information and take notes as they read. 
6.
Show students the Introduction to Navigation PowerPoint. This presentation contains a lot of valuable information, encourage students to take thorough notes and make sure to answer any questions they may have. 
7.
Put students in 10 groups. Have them visit the website: http://quest.arc.nasa.gov/aero/virtual/demo/navigation/tutorial/tutorial1.html. Go over the introduction as a class and assign each group one of the 10 topics found on the first page. 
8.
 Based on the information from the website, have each group use a blank poster board to create a summary poster. Have them present their posters to the class and grade them using the Aviation Navigation Tutorial Poster Rubric.
•
LESSON 2:  VERY HIGH FREQUENCY OMNI-DIRECTIONAL RANGE (VOR) 

1.
Review Essential Questions. Post Essential Questions in the classroom. 
· What role does navigation have in flight operations?
· How does radio navigation contribute to flight operations?
2.
Interest approach: Have the class watch one or both of the videos on Navigation Using VOR

http://www.youtube.com/watch?v=iCCk2ch-xL4&feature=related
http://www.youtube.com/watch?v=ljZpoQAgXHg 

3. 
Have students complete the VOR Reading Assignment Handout and highlight the information they find to be most important. 
4.
Have students participate in the online VOR tutorial at:
 http://www.m-hoglind.net/navigation/eng/navigation.html 
5.
After students have completed the tutorial, have them read the How to Navigate Using a VOR Reading Assignment. Following the assignment have them go to the website: http://www.visi.com/~mim/nav/ for a navigation simulator. Allow them to practice the information they’ve learned on navigating using a VOR to help them with the simulator. 
•
ATTACHMENTS FOR LESSON PLANS

Tools of Basic Radio and Advanced Navigation Teacher Vocabulary Guide
Navigation Basics Reading Assignment
Introduction to Navigation PowerPoint
Aviation Navigation Tutorial Poster Rubric

VOR Reading Assignment Handout

How to Navigate Using a VOR Reading Assignment
•
NOTES & REFLECTION: 

Some of the lessons have activities which will require students to use computers with internet access. Be sure to reserve a computer lab for these activities. 
The videos in this unit require QuickTime in order to be played. QuickTime is free to install off the internet. Be sure to install ahead of time. The first video is 12 minutes and the second video is 13 minutes, plan your lesson accordingly.
The Reading Assignments are multiple pages long, be sure to print off copies for the students before the class so that you can pass out a copy to each student. 
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Culminating Unit Performance Task Title: 
Navigation Tools Timeline
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Have students research the various tools that have been used for navigation since the start of aviation transportation. Have them place at least 10 of the navigation tools on the Navigation Tools Timeline from when they first started to be used. 
Attachments for Culminating Performance Task: 
•
Navigation Tools Timeline
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Web Resources:
•
http://quest.arc.nasa.gov/aero/virtual/demo/navigation/tutorial/tutorial1.html
•
http://www.youtube.com/watch?v=iCCk2ch-xL4&feature=related
· http://www.youtube.com/watch?v=ljZpoQAgXHg
· http://www.m-hoglind.net/navigation/eng/navigation.html
· http://www.visi.com/~mim/nav/
Materials & Equipment: 
· Computers with internet access
· Projection Equipment

· QuickTime Plugin

· Java Plugin

· Highlighters

· Poster boards

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

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	X
	Video

	
	Animation Software
	X
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
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