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PATHWAY:  
Flight Operations

COURSE:  

Navigation and Communication
UNIT 4: 

ACCT-NC-4 Understanding 3-Dimensional Space
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Annotation: 
In this unit, students become familiar with position indication, display of navigation, and perceived orientation in space along with a review of aircraft trajectories.

Grade(s):  
	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
3 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.
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GPS Focus Standards: 
ACT-NC-4:  Students will understand the complexities of operating in three-dimensional space.

a. Identify different airways and their intended use. 


b. Understand the basic Visual and Instrument Flight Rules required for safe separation of 


aircraft.
GPS Academic Standards:
MRC. Students will enhance reading in all curriculum areas by: 


a.   Reading in all curriculum areas 



• Read technical texts related to various subject areas.  


b. Building vocabulary knowledge 



• Demonstrate an understanding of contextual vocabulary in various subjects 

SSCG15. The student will explain the functions of the departments and agencies of the federal bureaucracy.
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Enduring Understandings: 
Students will understand the three-dimensional nature of space and how pilots must think in three dimensions in order to control and navigate an aircraft in its space environment. 
Essential Questions: 
•
What is 3D?
•
What is 2D?

•
What is a position in space?

•
Why are 3-D displays usually preferred to conventional 2-D?

•
Why are perceived distances systematically underestimated in the real world?
Knowledge from this Unit:  
Students will be able to:
•
Recognize the orientation of an aircraft.
•
Identify differences in 2D and 3D space displays. 
•
Explain the 3 dimensional flight environments.
Skills from this Unit:  
Students will:
•
Apply their knowledge of 3D flight environments to real life scenarios. 
•
Demonstrate various components of a simulated “flight”. 
•
Differentiate between 2D and 3D displays.
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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   

__ 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

_x_ 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: 
Air Trajectory Group Project Instructions Handout
Air Trajectory Group Project Rubric
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•
LESSON 1:  UNDERSTANDING 3D SPACE

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


ACT-NC-4:  Students will understand the complexities of operating in three-dimensional space.

a. Identify different airways and their intended use. 




b. Understand the basic Visual and Instrument Flight Rules required for safe separation of 



      aircraft.
2.
Review Essential Question(s). Post Essential Questions in the classroom. 


•
What is 3D?

•
What is 2D?

•
What is a position in space?

•
Why are 3-D displays usually preferred to conventional 2-D?

•
Why are perceived distances systematically underestimated in the real world?
3.
Identify and review the unit vocabulary. Terms may be posted on word wall. Define the words using the Understanding 3D Space Teacher Vocabulary Guide. 
	3 dimensional 
	2 dimensional
	Depth

	Display
	Latitude
	Longitude

	Airspace
	Relative
	 Degrees 

	Position
	Line of sight
	Compass 

	Viewpoint
	Precise
	Realistic 


4.
Interest approach –Show students the Large Scale RC Airplane 3D Flying Video (this requires the use of the QuickTime free download). Have a class discussion after watching the video clip. http://www.youtube.com/watch?v=I3FEAtCkRYc 
5. Have students read and discuss the Human Factors of 3-D Perspective Displays Reading Handout. This material is very advanced, so be sure to moderate the discussion to help students understand.
6.
Give each student a copy of the Paper Airplane Instructions Guide Handout. 

7.
Once students have completed their planes, place them into groups and have them address all the tasks on the Paper Airplane Flying Worksheet as a group. Once the groups have answered the questions, have them turn in their worksheets. 

8.
Summary: As a class, discuss why the plane flew differently as changes were made to their paper airplanes. How does this relate to flying actual planes? 
•
LESSON 2:  AIRCRAFT TRAJECTORIES 

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

•
What is 3D?

•
What is 2D?

•
What is a position in space?

•
Why are 3-D displays usually preferred to conventional 2-D?

•
Why are perceived distances systematically underestimated in the real world?
2.
Have students take notes while completing the Understanding 3D Reading Handout. 
3.
**Teacher Note: this activity requires students to use computers with internet access.
Place students into 4 groups. Give each group a copy of the Air Trajectory Group Project Instructions Handout and have them complete the project. 

4. 
Have students present their projects and grade them using the Air Trajectory Group Project Rubric.
5.
Give each student a piece of paper for another paper airplane and the Aerodynamic Paper Airplane Instructions Handout. Once they have completed their planes, have them complete the Aerodynamic Paper Airplane Worksheet.

6.
Summary: Have a class discussion on what was different between paper airplanes they’ve made for this unit.
•
ATTACHMENTS FOR LESSON PLANS

Understanding 3D Space Teacher Vocabulary Guide
Human Factors of 3-D Perspective Displays Reading Handout
Paper Airplane Instructions Guide Handout
Paper Airplane Flying Worksheet
Understanding 3D Reading Handout

Aerodynamic Paper Airplane Instructions Handout
Aerodynamic Paper Airplane Worksheet
•
NOTES & REFLECTION: 

This unit includes a video in lesson 1. The video requires your computer to have the QuickTime program, a free download off the internet. 

The activity in Lesson 2 requires students to have access to computers with internet. 
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Web Resources:
•
http://www.grc.nasa.gov/WWW/k-12/airplane/rotations.html 

•
http://www.grc.nasa.gov/WWW/k-12/airplane/pitch.html 

•
http://www.grc.nasa.gov/WWW/k-12/airplane/roll.html 

•
http://www.grc.nasa.gov/WWW/k-12/airplane/yaw.html
•
http://www.grc.nasa.gov/WWW/k-12/WindTunnel/Activities/foldairplane.html 

•
http://www.grc.nasa.gov/WWW/k-12/BGA/Sheri/aileron_roll_act.htm 
•
http://www.youtube.com/watch?v=I3FEAtCkRYc
Materials & Equipment: 
· Computer with internet access
· QuickTime Plugin

· Rulers (inches and meters)

· Paper for paper airplanes

· Scissors 

· Paper clips

· Projection Equipment
· Highlighters
21st Century Technology Used: 
	
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

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

	
	Web Design Software
	
	Blog
	X
	Video

	
	Animation Software
	X
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
	
	


[image: image6.jpg]



Architecture, Construction, Communications and Transportation








	CTAE Resource Network
	Navigation and Communication • Grades 9-12 • Unit 4
	Page 4 of 6



