THE AIR UP THERE

Materials Required: two medium sized flasks, red and blue food coloring, cold and hot water, an index card

Safety Considerations: be careful when pulling card out from between the flasks, try not to let the flask fall

Curriculum Connections: Grade 5, Cluster 4: Weather
5-4-01: Use appropriate vocabulary related to their investigations about weather

(air masses, fronts)

5-4-03: Describe properties of air

(air has mass/weight and volume, rises when heated, sinks when cooled) 

5-4-04: Recognize that warm and cold air masses are important components of weather, and describe what happens when these air masses meet along a front

Commentary/Teaching Sequence:

1. Prepare for discrepant event by filling up one flask with cold water and dropping some blue food coloring into it. Next, fill up the second flask with hot water and drop some red food coloring into it. (Important: do not inform the students about the temperature of the water.) While setting the flasks up at the front of the class, inform the students that they will be learning about types of air patterns in weather.

2. Once the flasks are ready, explain how the experiment will be conducted. “I will place an index card on top of the flask filled with red water. I will hold the index card tightly over the open end and place the flask directly on top of the flask filled with blue water. Slowly and carefully I will slide the index card out from between the two flasks. What do you think will happen to the water in the flasks once I remove the index card?”(Idea: ask for a volunteer to help turn the flask over when the time comes.)

3. Students will either discuss their predictions in small groups or think about it quietly individually. I will ask all the students to write down their predictions in their notebooks. 
I will ask for volunteers to share their predictions with the whole class. (Students will likely assume that the red water and blue water will mix together; possibly creating a new color.)
4. After discussing their predictions I would proceed with the experiment as outlined above and ask students to observe what they see happening. I would ask the students to write down their observations. (Students will observe that the red water does not mix with the blue water.)
5. Cognitive disequilibrium will occur in student’s minds. They will wonder why the red water didn’t flow down and mix with the blue water. Usually water flows down out of a cup when you hold it upside down. 
6. I would ask the students to attempt to explain (hypothesize) why the red and blue water didn’t mix. They would think about such questions as: “What things may have been present in order for the colors not to mix? Hint: Would the temperature of the water make any difference? Why? Can you think of any connections this experiment has with air patterns that influence our weather? Students would write their hypotheses in their notebooks.     
7. Ask the class: “How many people predicted that the red and blue waters would mix together? Did anyone predict that they wouldn’t mix?”
8. Help the students work back toward cognitive equilibrium by giving an explanation as to why the colored waters didn’t mix. I would draw a diagram on either a chalkboard or whiteboard to illustrate what happened in the experiment. I would explain that the experiment illustrates cold and warm air masses that meet along a front. I would explain that the red water was hot and acted like a warm air mass. The blue water was cold and acted like a cold air mass. Air masses are big collections of floating air that have similar temperature and moisture qualities. A front is the area where a cold air mass meets a warm air mass. A cold front happens when a cold air mass slides under a warm air mass. A warm front occurs when a warm, moist air mass overtakes a cold air mass. Hot air rises because it is lighter than cold air. This explains why the red water did not mix with the blue water. The hot red water was like a warm air mass that floated above the cold air mass (cold blue water). Cold fronts bring cold, dry, and windy weather. Warm fronts bring warm, moist, humid weather.     
9. Review with students what they’ve learned. Give them time to write down in their notebooks the things they’ve learned. (Hopefully they’ll ask questions such as “What if…”. Then we could try different variations of the experiment to see “what would happen if”. For example: What if we put the blue water flask on top? What would happen if we did that?) 
Bloom’s Taxonomy (Questions for further discussion or independent study)

1. Knowledge


What is the definition of a front?

2. Comprehension


Describe why a cold air mass slides underneath a warm air mass. 

3. Application


Predict what kind of weather would you expect people in London, England to experience both before and after a warm front passes through their area?
4. Analysis


Identify the characteristics of air masses and outline how they influence or shape fronts. 
5. Synthesis


Design a chart that illustrates possible weather changes in Winnipeg in both January and July depending on whether a cold or warm front passes through. 
6. Evaluation


Describe how this new knowledge of weather patterns might help you relate to forecasts you come across on TV or radio?
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