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PATHWAY:  
Flight Operations

COURSE:  

Aviation Meteorology
UNIT 1: 

ACCT-AM-1 Basic Weather Theory
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Annotation: 
This unit will enable students to demonstrate an understanding of the Earth’s atmosphere, meteorological practices, and the day to day dynamics of Earth’s weather. 

Grade(s):  

	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
18 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-AM-1. Students will identify the climate and seasonal changes of the earth’s atmosphere.  

a. Identify the earth’s tilt and its orbit around the sun and the seasonal relationship.  

b. Recognize the global atmospheric circulation and the effects of differential heating. 

c. Relate the global circulation of the atmosphere to that of ocean currents. 

d. Identify the structure of the earth’s layers of the atmosphere, and become knowledgeable of the history of the study of meteorology. 
ACT-AM-2. Students will understand the relationship between air pressure, temperature, and density.  

a. Identify vertical airflow and atmospheric stability. 

b. Recognize the effects of water in the atmosphere. 

c. Understand the relationship between cloud development and precipitation.      
ACT-AM-3. Students will operate and employ weather technology and terminology. 

a. Observe and record weather data using units of measurement (i.e., degrees, knots, miles per hour etc.) 

b. Operate and employ weather tools (i.e. thermometer, barometer, and hygrometer, etc.)  

c. Understand weather symbols and weather coding. 

d. Communicate atmospheric conditions using appropriate terminology.
GPS Academic Standards:
S4E4. Students will analyze weather charts/maps and collect weather data to predict weather events and infer patterns and seasonal changes.
S1E1. Students will observe, measure, and communicate weather data to see patterns in weather and climate
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Enduring Understandings: 
Students will understand the importance of Earth’s atmosphere, the atmospheric elements that define weather, and atmospheric components (such as temperature, wind speed and wind direction) can be defined in numeric values.
Essential Questions: 
•
What are seasons and why are they important?

•
What is climate and how does it affect Earth? 
•
Why is the tilt of Earth’s axis important?

•
Why is Earth’s orbit important?
•
What is the importance of how our atmosphere functions?
•
What is weather and how does it affect you daily? 
· What is air and how does it affect Earth’s atmosphere?
• 
How can math be used to record weather?

Knowledge from this Unit:  
Students will be able to: 

•
Identify seasonal changes due to Earth’s tilt and orbit.

•      Describe Earth’s atmosphere is a working system.
•
Explain how Earth’s weather patterns are repetitive.
•
List and describe the atmosphere’s components and gas compositions.

•
Recall elements such as wind, wind’s direction, air pressure, water vapor content, air temperature, and cloud development as components of weather.

•
Interpret the functions and uses of meteorological instruments.

•
Discuss how online resources, web tools, and weather instruments can help demonstrate Earth’s day-to-day weather conditions. 
Skills from this Unit:  
Students will:
•
Use weather instruments and numerical scales to take weather observations.
•
Keep record of local weather data

•
Utilize online resources to determine Earth’s day-to-day weather conditions.
•
Construct numerical patterns from raw data (such as graphs, and charts)
•
Collect atmospheric data for interpreting, charting, and analyzing.

•
Observe weather conditions and infer hourly changes/patterns.
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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

_x_ 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

	
	_x_ 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: 
Season’s and Earth’s Orbit Quiz

Season’s and Earth’s Orbit Quiz Answer Key
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•
LESSON 1:  Earth’s Orbit, Tilt, And Seasons

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

ACT-AM-1. Students will identify the climate and seasonal changes of the earth’s atmosphere.  

a. Identify the earth’s tilt and its orbit around the sun and the seasonal relationship.  


b. Recognize the global atmospheric circulation and the effects of differential heating. 


c. Relate the global circulation of the atmosphere to that of ocean currents. 

d. Identify the structure of the earth’s layers of the atmosphere, and become knowledgeable of the history of the study of meteorology. 
ACT-AM-2. Students will understand the relationship between air pressure, temperature, and density.  

a. Identify vertical airflow and atmospheric stability. 

b. Recognize the effects of water in the atmosphere. 

c. Understand the relationship between cloud development and precipitation.      

ACT-AM-3. Students will operate and employ weather technology and terminology. 

a. Observe and record weather data using units of measurement (i.e., degrees, knots, miles per hour etc.) 

b. Operate and employ weather tools (i.e. thermometer, barometer, and hygrometer, etc.)  

c. Understand weather symbols and weather coding. 

d. Communicate atmospheric conditions using appropriate terminology.
2.
Review Essential Question(s). Post Essential Questions in the classroom. 

•
What are seasons and why are they important?

•
Why is the tilt of Earth’s axis important?

•
Why is Earth’s orbit important?
3.
Identify and review the unit vocabulary. Terms may be posted on word wall. 
	Summer Solstice
	Winter Solstice
	Fall Equinox

	Tropic of Cancer
	Tropic of Capricorn
	Spring Equinox

	Equator
	Circle of Illumination
	Perihelion

	Orbit
	Hemisphere
	Aphelion

	Climate
	Season
	Weather


4.
Interest approach – Present weather reports from cities in the southern hemisphere and show weather-cam photo shots (students can collect this data as a group activity). Have students discuss the geographic locations of these cities and note any extreme weather conditions.  
5.
Begin lesson with the main components for the solstices, such as: the degree of Earth’s tilt, the latitude degree of the Tropic of Cancer and the Tropic of Capricorn.  Use the following tutorial Web site to help for advancing students’ understanding http://daphne.palomar.edu/jthorngren/tutorial.htm. Students take notes as the class navigates through the tutorial. 
6.
Have students complete the Season’s and Earth’s Orbit Quiz.  
7.
Summary: Have students complete the Earth’s Tilt Essay Instructions. Have class discussion on responses
  •
LESSON 2:  Atmosphere Composition  

1.
Review Essential Question. Post Essential Questions in the classroom. 
· How does Earth’s atmosphere functions?
•
What is air and how does it affect Earth’s atmosphere?

2.     As an attention tool, play this teacher-tube video:

http://www.teachertube.com/viewVideo.php?video_id=195291
3.
Give each student a copy of the following handouts:

Composition of the Earth Handout

Evolution of the Atmosphere Handout

Ozone Layer Handout

Using highlighters, have students go through the handouts and highlight the key facts in the handouts. 
4.
Lead the class through the content for The Atmosphere PowerPoint. 
5.  
Have students complete the Atmosphere Test. 
•
LESSON 3:  Ocean Currents, Circulation, and Effects of Differential Heating 

1. 
Review Essential Questions. Post Essential Questions in the classroom. 
· What is climate and how does it affect Earth? 

•
What is weather and how does it affect you daily? 

2.
Take the students to a computer lab. Using the interactive website http://serc.carleton.edu/earthlabs/climate/5.html guide the class through the Earth Systems module, called “It’s All connected, Global Circulation” (Lab 5 Content).
3. 
Once students have an understanding of seasonal changes, focus on climate changes, such as global warming using the Ocean Motion PowerPoint. Have students take notes on the PowerPoint.  
4.
Give each student a copy of the What does ‘Greenhouse’ Mean? Response Handout. Have students research the “Green House” effect and climate change. Students should be able to provide two views pertaining to global warming and its impact on society.
5. 
Summary: Break students into groups of 3-4 and have them share their responses from the What does ‘Greenhouse’ Mean? Response Handout. Come together as a class and have each group share their reactions.
•
LESSON 4:  Reading/Measuring Weather and Recording Data

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

· What is weather and how does it affect you daily?
• 
How can math be used to record weather?

2.
Break students into groups. Assign each group one of the main weather instruments (anemometer, wind vane, barometer, snow/rain gauge, thermometer, and hygrometer) to research. Give each group time to create posters with the key information. ACCT_AM_1_PosterRubric
3.
Have the groups present the information on their weather instrument while the other students take notes (Every student will need to know the functions of each instrument).
4. 
Provide each group with a Weather Log Handout. Next give each group with the weather instrument they researched. When possible, go outside and give students enough time to record the readings. Have the groups switch instruments until each group has had a chance to use each of the 6 instruments. Once this practice is at a comfortable level, have students go to the computer lab and collect weather data for several locations using the National Weather Service Web site at www.nws.gov.
5.
Before Introducing weather maps, assess students’ knowledge of US geography. Inform students that weather maps (Satellite, Radar, or a surface chart) do not have the names of states printed on the map along with the weather information. Give students the US Map Quiz and continue giving students the quiz until they make a 100.
6. 
Watch the Weather Video called “Satellite Interpretation” at: http://fsc.fernbank.edu/weather/activities.htm for understanding of satellite images and basic cloud interpretation skills. Remind their knowledge of geography will be needed to write a Satellite Weather Report.
7.
Have student view the current infrared satellite map: http://www.weather.gov/sat_tab.php?image=ir 

At home and at school, have students watch weather reports on television (or the internet) and take notes on the information when the satellite maps are presented (this will assist student with their writing assignment).

8.
Using basic interpretation skills, have students write a report on the current sky and cloud conditions over the US. 
•
ATTACHMENTS FOR LESSON PLANS

· Earth’s Tilt Essay Instructions
· Composition of the Earth Handout
· Evolution of the Atmosphere Handout
· Ozone Layer Handout

· The Atmosphere PowerPoint
· Ocean Motion PowerPoint

· What does ‘Greenhouse’ Mean? Response Handout

· Weather Log Handout
· Atmosphere Test
· Atmosphere Test Key
· US Map Quiz
•
NOTES & REFLECTION: 

Lesson 1 and 3 contain activities that you may need to reserve a computer lab for. Be sure to reserve the lab ahead of time. 

The essay on Greenhouse gasses can be done in a computer lab or at the library. Environmental Magazines are a great resource for students to use as well.

Several of the activities have been adopted from websites, if computers are readily available, this whole lesson could be done on computers by visiting the sites that have been given credit. 

Some weather instruments, such as the wind vane, compass, or a thermometer can be made from common household items. Directions for making these tools can be searched online and students can make them functional. Some instruments may be in place in various areas of the school campus. An outdoor thermometer and a wind vane may be nearby (be sure to ask around). If you do not have any weather instruments readily available, use basic outdoor thermometers. Instructions for making homemade barometers, anemometers, wind vanes, and rain gauges can be found online. The athletic department at your school should have a hygrometer. 

Some suggestions of websites to use for directions on making your own weather instruments are below: 

http://www.e2t2c2.net/newcastlemiddle/seymour/weatherproject.htm
http://www.ehow.com/how_4793816_homemade-weather-instruments.html
http://familyfun.go.com/playtime/weather-wizards-701825/
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Culminating Unit Performance Task Title: 
Observation Numerical Weather Data
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Using weather instruments, collect weather data for a minimum of 5 weeks. Once data is collected visit this Web site at: http://nces.ed.gov/nceskids/createagraph or Excel program. This site will allow students to chart data. By entering the numerical data, students can make a line graph. Have student discuss the patterns and significant changes the data shows.
Attachments for Culminating Performance Task: 
• Line Graph Rubric 
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Web Resources: 
· http://daphne.palomar.edu/jthorngren/tutorial.htm
· http://www.teachertube.com/viewVideo.php?video_id=195291
· http://www.ucar.edu/learn/1_1_1.htm
· http://serc.carleton.edu/earthlabs/climate/5.html
· www.nws.gov
· http://fsc.fernbank.edu/weather/activities.htm
· http://www.weather.gov/sat_tab.php?image=ir
· http://nces.ed.gov/nceskids/createagraph
· http://www.e2t2c2.net/newcastlemiddle/seymour/weatherproject.htm
Materials & Equipment: 
•
Computer with internet access
•
Projection equipment
•
Globes/Earth Models

•
Weather instruments (thermometer, wind vane, barometer, hygrometer, and anemometer and rain gauge) or items to make them
•
Poster/butcher paper

•
Highlighters

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
	
	Video

	
	Animation Software
	X
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
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