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UNIT/SUBJECT: Climate Change – Air/Ocean Currents





LESSON TITLE/FOCUS: Why Does Air Move?







Learning Targets:

· Identify the causes of atmospheric circulation. – Knowledge
· Describe the causes of atmospheric circulation. - Knowledge
· Describe the connection among air density, Earth’s rotation, and the Sun’s radiation in relation to atmospheric circulation. - Knowledge
· Generate and evaluate a question that can be answered through a scientific investigation. – Synthesis and Evaluation

· Draw conclusions supported by evidence from the investigation and consistent with established scientific knowledge. - Synthesis

CORE CONCEPTS:

· Density is the measure of how tightly molecules are packed together.

· Density differences result in motion.

· The Earth’s rotation produces motion within the atmosphere and oceans.

Science:

· EALR 2: Inquiry

· 9-12 INQA Question Scientists generate and evaluate questions to investigate the natural world.

· 9-12 INQC Explain Conclusions must be logical, based on evidence, and consistent with prior established knowledge.
· EALR 4: Energy in Earth Systems

· 9-11 ES2B Climate is determined by energy transfer from the sun at and near Earth's surface. This energy transfer is influenced by dynamic processes such as cloud cover and Earth's rotation, as well as static conditions such as proximity to mountain ranges and the ocean.
Assessment STRATEGIES (attach descriptions or documentation related to your assessment strategies)

Students will complete worksheets that accompany this activity.  Each activity requires the students to develop a hypothesis, collect data, and write a conclusion using their data and experience to support their findings.  Students will also be assessed through verbal interactions and visual communication.

Feedback will be issued to students on the spot as well as written on their work.  While interacting with students I can ask questions or make suggestions that will encourage them to reflect on their learning and/or reconsider their assumptions and findings.

GROUPING OF STUDENTS FOR INSTRUCTION

Students will work in pairs for the majority of this activity.  Each student is responsible for his or her individual work and participation.

LEARNING EXPERIENCES (for example, you might specify the following:  Introduction, Questions, Learning Activities, Closure, Independent Practice)

	Time
	Teacher does:
	Students are:

	3 minutes


	· Put up warm-up slides on projector. (intro question about density)

· Verbally direct students to the instructions listed on warm-up slide.  On the warm up slide the students will see the questions: “How does heat from the sun affect the atmosphere?”  Students should be able to cite some facts about warm air being “lighter” than cool air.
	· Getting science folders.

· Opening science journal.

· Writing an answer to the question: “How does heat from the sun affect the atmosphere?”

	7 minutes


	· Verbally ask for attention from students.

· Wait for everyone to be silent and ready to listen.

· Briefly have students verbally share ideas from warm up by randomly drawing popsicle sticks with their names written on them.  

· Reinforce what they already know about this and connect it to the rest of the lesson by defining density and give a concrete visual demonstration using a golf ball, a ping pong ball, and a beaker of water.
	· Giving the teacher their full attention by sitting quietly and facing front.

· Verbally sharing journal responses when called upon.



	18 minutes


	· Hand out lab worksheet.

· Hand out lab instructions.

· Ask students to predict what will happen when the air changes temperature inside the bottle.

· Briefly demonstrate the lab procedure without spoiling the results.

· Quickly go over safety reminders.

· Instruct students to read lab procedures and come up and get materials.

· Students will perform the lab and record their results and write their conclusion.

· Walk around the room and facilitate discussions among student groups.
	· Listening to instructions.

· Writing prediction on provided worksheet.

· Responding to questions about lab safety.

· Getting materials.

· Reading lab procedure.

· Performing experiment and record data.

· Writing conclusion.



	9 minutes


	· Hand out supplies for next experiment.

· Each pair will need a balloon set up and a dry erase marker.

· Review expectations for handling balloons in class.

· Students will make a prediction about what will happen to their path of travel when one turns the balloon counterclockwise while the other traces a path.

· Demonstrate counterclockwise movement by having students stand and rotate counterclockwise.

· Students will record their observations on the worksheet.

· Bring students back together.

· Have them share some observations.

· Provide explanation. 
	· Using balloon set up appropriately.

· Making predictions on provided worksheet.

· Standing and rotating counterclockwise.

· Completing activity.

· Record observations on worksheet.

· Sharing observations with the class.
· Recording explanation on worksheet.

	7 minutes


	· Students will draw and label a diagram on the back of the worksheet as a visual for this activity.

· Each pair will turn to their “partner pair” to form their “team.”  The team will compile their findings using an All Write Round Robin (Kagan).  The team will also work to come to consensus on how the 3 main concepts relate and connect.  The random team selector tool (on computer) will be used to select teams to share their ideas. 

· Verbally provide feedback to each team.  Congratulate them on their achievements and question their process.


	· Listening to information being presented.

· Making any necessary notes on their worksheets.

· Drawing and labeling the diagram the teacher presents on the overhead.

· Participating in team process, sharing ideas, writing findings on white board. 

· Positively working toward consensus with team.

· Asking questions or expressing confusion.

	5 minutes
	· Directs students to organize and clean up lab equipment.

· Direct students to put worksheets in science folders and put folders away.


	· Cleaning up lab equipment.

· Putting work in folders and putting folders away.

· Waiting for dismissal.


INSTRUCTIONAL MATERIALS, RESOURCES, AND TECHNOLOGY (attach a copy of any materials students will use during the lesson; e.g., handouts, questions to answer, worksheets)

· Computer and projector.
· Balloon for each pair of students.
· Unsharpened pencil or straw for each pair.
· Masking tape.
· Dry erase marker for each student.
· One water bottle per pair.
· Two plastic containers (cold water, hot water)
· Deflated balloon
· Ice
· Kagan boxes: white boards, markers, and erasers
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