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Balloons and Science

Materials required
· Beakers
· Cold and hot water

· Water bottles

· Balloons

Safety Considerations:
· Remind students to clean up water spills and alert others if water has been spilled to avoid anyone slipping.

· Remind students that hot water can burn skin and that great care is needed when handling hot water.

Curricular Context:
This experiment lines up with the Manitoba Middle Years Specific Learning Outcome of:
5-4-03 (GLO: D3) (will not be discussing composition of air particles)
· Air has mass/weight and volume.

· Air expands to fill a space.

· Air expands and rises when heated.

· Air contracts and sinks when cooled.

· Air exerts pressure.

· Air moves from areas of high pressure to areas of low pressure.

Lesson Procedure:

This lesson will use the P.E.O.E. model of instruction. (PREDICT, EXPLAIN, OBSERVE and EXPLAIN) with a lead in activity and follow up activities.
Preparation:

Organize students into table groups, possibly 4 maximum to a group.

Post the list of materials on the board that one student from each group will collect.

Get one person to collect materials from the area set up with the related materials.

Lead In:
This activity will be used to understand characteristics of air volume and introduce key vocabulary:  Ask one person from the group to blow up the balloon. No prediction or explanation at this point is necessary as this is straight forward:
Observation

Ask students for their observations and explanations as to what happened.
· The goal is to have the students describe that the balloon gets larger so that the word inflate and expand can be introduced and to note that air moves in as it is blown into the balloon and creates pressure.
Ask students to let the air escape, and ask for their observations and explanations
· The goal is to have the students describe that the balloon gets smaller, or in other words deflates as the air is reduced or contracts as it moves out, lowering the pressure of air that was in the balloon.
Explanation and Theory

Ask students if they can explain what causes the balloon to inflate and deflate.

Clarify:
· When we blow into the balloon, we force air into an enclosed area (an area where the air can not escape). The more air we blow into the enclosed area, the more air there is coming together in that space, the air is expanding. 
· As we put more air and more air in one space we create pressure as the air is trying to find more space. This is why the rubber of the balloon stretches because the air inside the balloon is creating pressure on the inside of the balloon and causing it to stretch. The air pressure inflates the balloon. 
· When we let the air escape, we reduce the amount of air or the air contracts and the pressure lowers & the balloon deflates and goes back to its regular size.
Next:

Preparation:

Ask one student to attach their deflated balloon to the lip of their water bottle.

Ask for another student to get a beaker. The teacher will distribute hot boiling water into each beaker at each table group.
Predict and Explain:

Tell the students that the next step will be to record a prediction and explanation, as to what they think will happen when they place their bottle in the hot water.

Observe and Explain:
Have students place the bottle in the hot water and make observations.

Ask the students, “What have you observed?”

Ask for any explanations?

Clarify with the following explanation asking students to record related vocabulary:

Explanation and Theory Part One:
· When air is heated it expands and takes up more space, more volume. 

· When we placed the bottle into the hot water, the air inside the bottle heated up and the air in the bottle expanded, created more air space and this created more pressure which moved this air into the balloon causing it to inflate.
Next: Entice:
Ask students if there is something different they could do in this experiment to see if something different might happen to the balloon? If students are struggling with an idea, go over materials used and emphasize hot water.

Repeat:  Have students repeat the lesson format: P.E.O.E and have them use an investigation planning sheet, also have them draw observations made of the balloons.

· Have students repeat the experiment using ice cold water in a separate beaker. 
· Ask students to then make an observation of putting the bottle from hot water to immediately transferring it into cold water. 

Discrepant Event:

When ice cold water is used, the students will notice the balloons to deflate. Especially from the quick transfer of the bottle from hot water into the cold water, the students will notice the balloon being pushed into the bottle and inflating. (Encourage the students to gently guide the balloon into the bottle, during observations if necessary.) Ask the following questions, “Did anyone expect to see the balloon inflate on the inside of the bottle? Why do you think the balloon has inflated on the inside of the bottle? How is this different than the first experiment?”

Disequilibrium/ Discrepant event:

I believe the expanding and contracting of air and its effects on the balloons will be very interesting and experienced as an unexpected event for grade 5 students, especially as observed in the second experiment of the balloon inflating inside the bottle. I think it would generate a lot of curiosity and have students begin asking questions as to why this happened. 
Clarify: Explanation and Theory Part Two:
· When air is cooled it contracts or moves closer or tighter together and it loses space, it looses its volume. 
· At the same time the air is contracting or moving closer together, the air that is around it pushes in and fills the space. 
· This is why the air outside the bottle pushed the balloon into the bottle and inflated the balloon. The air was moving into the space created when the air inside the bottle contracted or moved closer together.
Next: Demonstrate air movement using this role play:

Have students pair up and distribute a sheet of paper that they will use for the role play. Demonstrate the following activity: Ask students to put the sheet of paper between both sets of hands out in front of themselves. On one side of the paper it will read…..I’m cold and I’m contracting, it will instruct the student at the count of three to say this line and then to move back  his/her hands towards themselves and to be careful not to let the paper drop. At the same time the other student will say his/her line which is on the other side of the paper…I’m pressure and moving in and then will push gently towards his/her partner being careful to also not drop the paper.
· Discuss how contracting and air moving in happens together and that there is no sucking or pulling of air.

Follow-up experiments to elicit students’ curiosity and understanding:

· Ask students to put the balloon on the lip of the bottle and place it inside the bottle. Ask students to predict what will happen if they try to blow the balloon up, and explain why. (reinforce the idea of space and pressure)
· Have students try to puncture the empty bottle with a nail as compared to when it is filled with water and capped. Ask why it was easier to puncture the hole with the water in the bottle, then when it was empty? (reinforce space and pressure)

Follow-up experiments to elicit students’ curiosity and understanding, continued:

· Have students put the balloon back into the bottle and this time blow up the balloon. Ask why it works now? (reinforce the movement of air from the bottle through the whole that was punctured)

· Have students blow up the balloon and place their finger on the whole to observe the balloon fully inflated in the bottle without deflating. Ask students to make a prediction and explanation first, and then do the task. (reinforce air pressure)

· Have students experiment with the variables of the size of the punctured hole, (reinforcing the force of pressure)
· Ask students’ for a prediction and explanation as to what will happen if the cap is put on the bottle with the balloon inflated and the punctured hole left open. (reinforce that there needs to be an opening or room for air to move at both ends for pressure to change so that air can move.

Concluding Questions for Students:

1. List the materials we used to learn about air in the experiments that we did today.

2. What is the word that explains when air gets bigger, when it takes up more space? What is the word that explains when air gets smaller, when it takes up less space?

What is the word that explains when air causes things to move?

3. What would happen to the tires on your bike if you put it outside on a cold, winter day and tried to ride it? Why?
4. Can you think of ways that air is used to help humans, such as fans?

5. Explain how air expands or increases in volume or size and explain how it contracts or decreases in volume or size?
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