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PATHWAY:  
Flight Operations
COURSE:  

Fundamentals of Aviation
UNIT 4: 

ACCT_FA_4 How Technology Helps Shape Aircraft Design
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Annotation: 
Students will relate the advances to technology to the advances in aircraft design. 
**Teacher Note: This unit has video attachments. To view the videos, be sure to download QuickTime, a free internet download, before teaching this unit. This unit also has students do research on computers individually or in small groups. 
Grade(s):  

	
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
5 Hours
Author: 
Debi Huffman
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: 
ACL-FAS-4.  Students recognize that technology is used to solve societal problems, often resulting in new scientific knowledge. Identify emerging technologies incorporated in the aerospace industry.
a. Understand the abilities of technological design.

b. Understand the evolution of technologies that have advanced aviation.

c. Relate how new technologies often lead to new challenges in aerospace.

d. Recognize the value of creativity, imagination and a good knowledge base to successful engineering and design.

e. Understand that technological design is driven by the desire to meet human needs and solve human problems.

GPS Academic Standards:
SCSh7. Students will analyze how scientific knowledge is developed.
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Enduring Understandings: 
Students will have an understanding of the impact of technology on changes in aerospace.
Essential Questions: 
· What drives technological change?
· How does technology influence advances in aerospace?
Knowledge from this Unit:  
Students will be able to: 
· Explain how technology enables us to solve problems.
· Recognize that solutions to problems may lead to new problems.

· Discuss that change is an inevitable part of our existence.
· Describe some of the technological advances made to aircrafts. 
Skills from this Unit:  
Students will:
· Research technologies that impact the aerospace industry using the internet and/or interviews.
· Relate changes in technology to changes in aeronautics.

· Demonstrate the effects of technology on the design of aircrafts.
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Assessment Method Type: 
	
	Pre-test

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

	
	_ _ Quizzes/Tests

__ Unit test

	X
	Group project

	X
	Individual project

	
	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

_ _ 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  

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

x__ Peer editing and/or critiquing

	X
	Dialogue and Discussion

	
	__ Student/teacher conferences
_X_ 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:  WHO DECIDES WHAT AN AIRCRAFT SHOULD LOOK LIKE?

1.
Standards should be posted in the classroom.

ACL-FAS-4.  Students recognize that technology is used to solve societal problems, often resulting in new scientific knowledge. Identify emerging technologies incorporated in the aerospace industry.
a. Understand the abilities of technological design.

b. Understand the evolution of technologies that have advanced aviation.

c. Relate how new technologies often lead to new challenges in aerospace.

d. Recognize the value of creativity, imagination and a good knowledge base to successful engineering and design.

e. Understand that technological design is driven by the desire to meet human needs and solve human problems.
2.
Review Essential Question(s). Post Essential Questions in the classroom. 

· What drives technological change?

· How does technology influence advances in aerospace?

3.
Interest approach – Show students the Aeronautical Oddities Video Clip (http://archive.org/details/aeronautical_oddities) to review some of man’s earliest attempts at building flying machines. 
4.
Give each student a copy of the Evolution of Aerospace Brainstorm Worksheet to complete. Have the students brainstorm topics to research about the evolution of aerospace since man first took flight. Some of the categories they may find interesting include lighter than air, unmanned vehicles, model flight, spaceflight, airplanes, military, general aviation, aviation history in general. Have them turn in their worksheet.

5.
Based on the research topics chosen, students may work alone or in small groups according to their interests to prepare a presentation for the class. Using the internet and/or the library, have students research their topics. There should be some emphasis on how technology of the day helped shape the inventions of the times.
6.
Summary: This lesson was designed to stimulate the students’ thinking about past, current and future technologies and how inventions were shaped by those technologies. Have students complete the Past, Present and Future of Aircrafts Organizer Worksheet. 
•
LESSON 2:  WHERE DO WE GO FROM HERE?

1.
Review Essential Questions. Post Essential Questions in the classroom. 
•
What drives technological change?

· How does technology influence advances in aerospace?

2.    Begin class with the short video clip, We Are Living in Exponential Times Video (http://sem-group.net/search-engine-optimization-blog/we-are-living-in-exponential-times/) to get the students thinking about technology and change, and what that may mean for aviation. 

3.
Have a class discussion on some of the ideas mentioned in the video clip. Ask the students what they think this means for the future of aviation specifically.
4. 
Using the NASA internet resources at www.nasa.gov  have students explore the kind of research that is taking place at the NASA Aeronautics Centers, Ames, Dryden, Glenn and Langley. They may want to include other aerospace research institutions such as the military, universities, Lockheed, Boeing, Airbus, etc. 
5.
Have students prepare a research paper on one of the advances that is currently being developed in the aerospace industry. Or the students may choose to creatively present an aerospace concept or new application as it might be in the year 2050. Example, new technologies used to replace current navigation aids.
6.
Summary: When students have completed their research papers, have them turn in the papers for a grade. Have a class discussion on the different findings from the research papers. 

•
ATTACHMENTS FOR LESSON PLANS

· Evolution of Aerospace Brainstorm Worksheet

· Present and Future of Aircrafts Organizer Worksheet

•
NOTES & REFLECTION: 

The materials used in this unit are easily accessible on websites without additional cost to the program.
This unit has video attachments. To view the videos, be sure to download QuickTime, a free internet download, before teaching this unit.

This unit has students do research on computers individually or in small groups. Reserve computers ahead of time.
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Culminating Unit Performance Task Title: 
Presentations of Aerospace Technological Advances—Past and Future
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
After students have completed the Evolution of Aerospace Brainstorm Worksheet and researched their topics, have students present information in creative and interesting ways to demonstrate their understanding of the influence of technology on aerospace. Be sure they also include the historical development of aerospace. Grade them using the Evolution of Aerospace Presentation Rubric. 
Attachments for Culminating Performance Task: 
· Evolution of Aerospace Brainstorm Worksheet
· Evolution of Aerospace Presentation Rubric
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Web Resources:
•
http://archive.org/details/aeronautical_oddities
· http://sem-group.net/search-engine-optimization-blog/we-are-living-in-exponential-times/
· www.nasa.gov
Materials & Equipment: 
· Computer with internet access
· QuickTime Internet Download

· Aircraft design research books

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

	x
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	x
	Image File(s)

	
	Web Design Software
	
	Blog
	x
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
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