Fluid Earth Systems: 
Can humans live underground for an extended period of time?
Grade Level: 7
MDE Companion Document Unit:   Fluid Earth Systems



Unit Information: Students will develop an understanding of the warming of the Earth by the sun as the major source of energy for phenomenon on Earth and how the sun’s warming relates to weather, climate, seasons, and the water cycle. Understanding how human interaction and use of natural resources affects the environment. Students will also understand that Earth is a planet nearly covered with water and that water on Earth can be found in three states, solid, liquid, and gas. Students will understand how water on Earth moves in predictable patterns, knowing Earth’s atmosphere as a mixture of gases and water vapor.
Lesson Title: Weather and Climate
Lesson Number: 4  Learning Set:  Weather and Climate   Time to Complete: 3-5 days
Lesson Overview:  Students will explore the driving force behind the weather they experience in their daily lives through geographical and meteorological analysis of North America.  The will analyze, apply, and create weather maps for various regions and weather conditions in North America.
Learning Objectives:
Students will:
· Compare and contrast climate and weather. 
· Describe the sun’s role in the motion of the atmosphere and the weather that occurs as a result.
· Explain the effects of ocean temperature on global climates.
· Describe weather conditions across North American using a weather map.
Assessment of Learning: 
· Venn Diagram: Climate and Weather

· Weather Maps: Analyze and Create

· Common Assessment EUPSID Unit 4: Fluid Earth Systems
Related GLCE’s/HSCE’s: 
E.ES.M.7 Weather and Climate - Global patterns of atmospheric and oceanic movement influence weather and climate.

E.ES.07.71 Compare and contrast the difference and relationship between climate and weather.

E.ES.07.72 Describe how different weather occurs due to the constant motion of the atmosphere from the energy of the sun reaching the surface of the Earth.

E.ES.07.73 Explain how the temperature of the oceans affects the different climates on Earth because water in the ocean holds a large amount of heat.

E.ES.07.74 Describe weather conditions associated with frontal boundaries (cold, warm, stationary, and occluded) and the movement of major air masses and the jet stream across North America using a weather map.

Related Sub-Questions: 
· What are the major types of air masses in North America, and how do they move?

· What are the main types of fronts?
· How do weather forecasters predict the weather?

· How has technology helped to improve weather forecasts?

· What can be learned from the information on weather maps?

Lesson Overview Information: Reading a Weather Map
Materials: 
· Plastic shoe boxes 

· Cardboard (for dividers)

· Food coloring (red and blue)

· 100 mL beakers

· Water (warm and cold)

· Weather maps 
· Colored pencils
· Blank map of United States
· Video – Weather: The Chaos Which Surrounds Us (30:00)
Readings (as preparation for the lesson): 
· 3.1 Weather Patterns 

Readings (as homework):  The People of Sparks by Jeanne DuPrau
Vocabulary Introduced: 

· climate
· weather
· frontal boundary
· cold front
· warm front
· occluded front
· stationary front
· air mass
· jet stream
· tropical
· maritime
· polar
· continental
Preparation Tasks for the Teacher: 
· Download Interactive Lectures
· Make copies of blank US maps

· Gather materials for student Discover Activity
Content Information and Resources: (available at www.jklsciencelab.weebly.com)
· Interactive Lectures: “What is Climate?” and “Weather Maps”

· Blackline master US map

· Weather map example 

· Video: Weather: The Chaos Which Surrounds Us (Discovery Education/UnitedStreaming)

· Student worksheets: 

· How Do Fluids of Different Densities Behave?

· Reading a Weather Map
· Weather Map Assessment Rubric

Introduction to the Lesson: Discover Activity: How Do Fluids of Different Densities Behave?
(Students will work in lab teams to complete the following activity.)

· Place a cardboard divider across the middle of a plastic shoe box.

· Add a few drops of red food coloring to a liter of warm water.  Pour the red liquid, which represents low-density warm air, into the shoe box on one side of the divider.

· Add about 100 mL of table salt and a few drops of blue food coloring to a liter of cold water.  Pour the blue liquid, which represents high-density cold air, into the shoe box on the other side of the divider.

· What do you think will happen if you remove the divider?
· Quickly remove the divider.  Watch carefully from the side.  What happens?

· Developing Hypotheses: Based on this activity, write a hypothesis stating what would happen if a mass of cold air ran into a mass of warm air.

Conducting the Lesson: 
· Interactive Lectures: “What is Climate?” and “Weather Maps” (ActivInspire Flipcharts for Promethean Board – can be also be viewed as PowerPoint)
· Compare and contrast terrestrial and sub-terrestrial climate and weather conditions. 
·  Does the weather underground ever change? Why or why not?
· Guided Skills Lab: Reading a Weather Map (Teacher will display sample weather map on Promethean Board)

1. Examine the symbols on the weather map.

2. Observe the different colors on the weather map.

3. Find the symbols for snow and rain.

4. Locate the warm fronts and cold fronts.

5. Locate the symbols for high and low pressure.

Analyze and Conclude:
1. Interpreting Maps What color represents the highest temperatures?

What color represents the lowest temperatures?

2. Interpreting Maps What city has the highest temperature? What city has

the lowest temperature?

3. Interpreting Maps Where on the map is it raining? Where on the map is

it snowing?

4. Interpreting Maps How many different kinds of fronts are shown on the map?

5. Observing How many areas of low pressure are shown on the map?

How many areas of high pressure are shown on the map?

6. Drawing Conclusions What season does this map represent? How do

you know?
Concluding the Lesson: Weather Maps: Analyze and Create
· Based on students previous inference as to the geographical location of the town of Sparks, they will analyze the weather conditions described in the book and create a weather map using appropriate symbols for precipitation, frontal boundaries, and areas of high and low pressure.  
Assessments: 
· Venn Diagram: Climate and Weather

· Weather Maps: Analyze and Create
Rubric for Evaluation: Weather Maps Assessment Rubric
Technology Considerations: Laptops, internet access, Promethean or other classroom presentation equipment

Grouping/Collaboration Considerations: Collaboration in person is most effective when done on a regular basis with regular communication via chat or email between meetings

Optional Activities/Extensions: Building a cloud chamber, watching local weather forecasts, creating a local weather forecast based on weather conditions to the west, daily weather logs
