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PATHWAY:  
Flight Operations
COURSE:  

Fundamentals of Aviation
UNIT 3: 

ACCT_FA_3 Aviation Weather
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Annotation: 
Students will recognize that air density changes with altitude and temperature affect altimeter readings. They will also be able to describe weather associated with different types of frontal systems. 
**Teacher Note: Lesson 1 uses The Weathercylcer as an activity. You must order these activity books, so be sure to plan ahead when ordering them. There is also a video in Lesson 3. To watch the video, be sure you download QuickTime, a free internet download. 

Grade(s): 

	
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
8 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-3.  Students understand how energy in the Earth System affects climate. Identify ways weather affects flight.

a. Describe the relationship between the sun and earth as it relates to seasons and air circulation.

b. Understand that weather is a dynamic process affected by the earth’s rotation and static land features.

c. Relate weather principles to the operation of an aircraft.

d. Identify air mass characteristics and their effects on flight.

GPS Academic Standards:
SCSh4.   Students will use tools and instruments for observing, measuring, and manipulating scientific equipment and materials.  

SCSh5.   Students will demonstrate the computation and estimation skills necessary for analyzing data and developing reasonable scientific explanations
S1E1.  Students will observe, measure, and communicate weather data to see patterns in weather and climate.
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Enduring Understandings: 
Students will have a basic understanding of weather systems and forecasting as it pertains to aviation.
Essential Questions: 
· What kind of weather is associated with High Pressure?

· What kind of weather is associated with Low Pressure?
· How do cold fronts affect weather?

· How do warm fronts affect weather?
· How do changes in temperature affect air pressure?
· How can science be used to solve one of aviation’s most famous mysteries?
Knowledge from this Unit:  
Students will be able to: 

· Describe weather associated with a High Pressure system.

· Explain cold and warm fronts.
· Define the sequence of weather resulting from the passage of a cold or warm front.
· Discuss how to use a graphic model to explain how temperature affects air pressure.
· Recognize the effect of temperature on air pressure and how that relates to altimeter readings.

Skills from this Unit:  
Students will: 

· Simulate the passage of Highs and Lows on a map using The WeatherCycler.
· Forecast weather events using The WeatherCycler.
· Predict weather changes when a High or Low passes over an area.
· Use graphic models to explain the relationship between kinds of weather, air pressure and wind direction, and local weather.
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Assessment Method Type: 
	
	Pre-test

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

	
	_X_ Quizzes/Tests

__ Unit test

	
	Group project

	
	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

	
	Peer-assessment  

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

__ 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:  HOW TO INTERPRET AND FORECAST WEATHER

1.
ACL-FAS-3.  Students understand how energy in the Earth System affects climate. Identify ways weather affects flight.

a. Describe the relationship between the sun and earth as it relates to seasons and air circulation.

b. Understand that weather is a dynamic process affected by the earth’s rotation and static land features.

c. Relate weather principles to the operation of an aircraft.

d. Identify air mass characteristics and their effects on flight.

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

· What kind of weather is associated with High Pressure?

· What kind of weather is associated with Low Pressure?

· How do cold fronts affect weather?

· How do warm fronts affect weather?

3.
Identify and review the unit vocabulary. Terms may be posted on word wall. Use the Aviation Weather Teacher’s Vocabulary Guide for definitions. 
	Cold Front
	Highs
	Lows
	Warm Front

	Density
	Isobars
	Pressure
	Forecast

	Jet Stream
	Stationary Front


4.
Interest approach – Show a clip from a local weather forecast and ask the students how pilots benefit from understanding current and forecast weather.
5.  
Use The WeatherCycler student activities to introduce the concepts of Highs, Lows, Fronts, Systems, and Forecasting. Detailed lessons with student worksheets are provided with the handheld slide chart. Lessons cover interpreting a weather map, describing weather associated with Highs and Lows, predicting weather changes associated with Highs and Lows, identifying frontal systems, forecasting local weather for the short term, and detecting Highs and Lows controlling local weather and using those observations to make general forecasts. 

6.
After students have been introduced to basic concepts of weather, have students make direct observations of the sky to write general forecasts in the area.
7.
Over the next few days, compare the students’ forecasts to the actual weather.

8.
Summary: As a class, review important steps to forecasting the weather. What helps in making an accurate forecast?
•
LESSON 2:  AIR DENSITY AND SAFE FLIGHT 

1.
Review Essential Questions. Post Essential Questions in the classroom. 
· How do changes in temperature affect air pressure?
2.
Interest approach – Ask the class, “What happens if a pilot doesn’t adjust the altimeter on a cross-country flight from an area of warm temperatures to a location with colder temperatures?”
3.    Use the Atmospheric Pressure in the Vertical Worksheet to understand the concepts of temperature, altitude and density altitude. Use the Atmospheric Pressure in the Vertical Answer Key to help discuss the answers as a class. 

4.
Pressure blocks may be made by using the Jet Stream Activity Packet Handout or purchase them from the DataStreme Project, found in the internet resources.
5.
Summary- After completing exercise using the density blocks, the students should have a clear understanding of how increases in altitude and decreases in temperature affect air density. Ask them again what affect this will have on the altimeter settings of an aircraft.
•
LESSON 3:  JET STREAM MYSTERY

1.
Review Essential Questions. Post Essential Questions in the classroom. 
· How can science be used to solve one of aviation’s most famous mysteries?
2. Interest approach – Read the Vanished Video Description Handout to the class to set the stage for viewing one of aviation’s greatest mysteries. Show the NOVA video, Vanished Video (http://www.pbs.org/wgbh/nova/vanished/) to the class.

3. At the conclusion of the video, have the students discuss why it took so long to determine the events that led to the fate of Stardust.

4. Visit the NOVA site http://www.pbs.org/wgbh/nova/vanished/wreckage.html to explore more about the Jet Stream and how investigators read clues from the wreckage of downed aircraft.
•
ATTACHMENTS FOR LESSON PLANS

· Aviation Weather Teacher’s Guide
· Atmospheric Pressure in the Vertical Worksheet
· Atmospheric Pressure in the Vertical Answer Key
· Jet Stream Activity Packet Handout
· Vanished Video Description Handout
•
NOTES & REFLECTION: 

The Weathercycler Complete Teaching Unit is available at tws@weathercycler.com. Fifteen Standard Weathercycler slide charts, one Instructor’s version Weathercycler, 30 sets of study activities and one Instructor’s Manual: Each……$169.95

Instead of making the Pressure Blocks, you can purchase them from DataStreme, but instructions to make them are included.

Be sure to download QuickTime, a free internet download, prior to lesson 3 in order to watch the “Vanished” video.
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Culminating Unit Performance Task Title: 
Tomorrow’s Weather
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Have students use current weather information and the Weathercycler to make a forecast that predicts what the local weather will be in twelve hours. Compare them with Local TV or internet weather reports.
Attachments for Culminating Performance Task: 
•
Tomorrow’s Weather Checklist
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Web Resources:
•
http://weather.unisys.com/
· http://www.pbs.org/wgbh/nova/vanished/
· http://www.ametsoc.org/amsedu/dstreme/extras/dsinfo.html-DataStreme  
· http://www.pbs.org/wgbh/nova/vanished/wreckage.html
Materials & Equipment: 
· Computer with internet access
· QuickTime Internet Download

· Projection Equipment
•
WeatherCycler slide charts (must purchase)

· Density Blocks 
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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