Cloud Formation Lesson Plan

	Stage 1 – Desired Results

	Established Goal(s): To explore the relationship of water vapor, condensation, temperature, and particulate matter in the formation of clouds.



	Understanding(s): 

Students will understand…

· the roles temperature, condensation, and particulate matter play in cloud formation

· the application of phase changes to cloud formation

· how clouds are involved in the hydrologic cycle


	Essential Question(s):

What are naturally or unnaturally forms of particulate matter in the atmosphere?

How does particulate matter effect cloud formation?

How does a cloud form?

What is the relationship between water vapor and temperature in cloud formation?

From what you know about phase changes and cloud formation, what happens with the cloud when it rains?



	Students will know…                                                        Students will be able to…

the relationship between water vapor,                    Communicate their understanding in written or
air temperature, and particulates in                        verbal embedded assessment in Ticket to Leave
cloud formation



	Stage 2 – Assessment Evidence

	Performance Task(s)

· Initial Prompt, Ticket to leave


	Other Evidence:

-Experiment



	Stage 3 – Learning Plan

	Learning Activities (sequenced with time estimates):

Write “How is condensation related to cloud formation?” on board as guiding question

(5 mins) Intros & Youtube clip of volcanic eruption/forest fire/nuclear explosion/industrial smoke stacks (to prompt thinking about particulate matter in the atmosphere)

What do these videos have in common?

http://www.youtube.com/watch?v=n6dDesUPkMo
http://www.youtube.com/watch?v=hv-8gykpHWw&feature=related
http://www.youtube.com/watch?v=kgcRXzkBWmk&NR=1
List ideas on board.

(3 mins) Prompt- Which statement best describes the processes involved in cloud formation?

1. Smoke causes clouds

2. Clouds have something to do with evaporation and floating dust

3. Water vapor from my tea kettle is the same as a cloud

4. Clouds are made of air, water, and popcorn

Students will write their choice on a piece of scrap paper which teachers can use as a base of knowledge. 

(20 mins) Experimental Design- Students in groups of two will be provided with the following prompt and given 20 minutes to create a demonstration of cloud formation. 

“Using the materials provided (beakers, warm water, match, ice, hot water, rubber bands, rubber gloves, plastic bags), create a cloud.”

Teachers will move between groups and can ask the following questions as prompts to further 

understanding:

-Why are smoke and water added to the jar? (provide moisture and nuclei for cloud formation)

-How would warming or cooling the jar effect the observations? (decrease/increase cloud information)

(10 mins) Discussion/Demonstration: Facilitate discussion around the three components involved in cloud formation

There must be three main ingredients present in order for clouds to form:

• Moisture - There must be sufficient water vapor in the air to build a cloud.

• Cooling air - The air temperature must decrease enough for water vapor to condense.

• Condensation nuclei - Tiny particles, invisible to the human eye, such as dust, dirt, and pollutants, provide surfaces on which water molecules can gather and condense into water droplets.

(5 mins) Ticket to Leave Assessment: 

Which statement best describes what clouds are made of?

5. Smoke

6. Water Vapor

7. Water (or Ice) droplets and tiny, tiny airborne particles

8. Air, Water, and Popcorn

Air pollution in the atmosphere will likely cause:

1. Clear, blue skies

2. Nuclear explosion

3. More clouds

4. The amount of clouds will stay "normal”


Cloud Creation Challenge...

Using the materials provided, create a cloud you can display again and again and transport within this classroom. Hints are provided below. 
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HINT 1: It may be easier if you have a contained space to display your cloud.

HINT 2: Cloud ingredients are Moisture, Change in Temperature, and Condensation Nuclei.

HINT 3: Condensation Nuclei are itty, bitty particles that float in the air. There are lots of forms of Condensation Nuclei in the world, such as SMOKE, DUST, SALT SPRAY (like at the ocean).
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Materials:  beakers, rubber bands, plastic bags, warm water, ice, matches (ask a teacher for help if you want to use these), aerosol spray, powder

