Kelsey Beaudry 


Magic in Bag
Materials required:
· Weigh scale

· Baking soda
· Vinegar

· Zip lock bags (enough for each pair of students)

· Measuring spoons (teaspoon 5ml and tablespoon 15ml)
· Cupcake papers 

· Matches

Safety Considerations:

· One concern is that the vinegar may splash, so safety glasses should be worn when doing this activity.
· When using the matches, the teacher should remind students to be careful not to burn their fingers.

Curricular Context:
5-2-03 GLO: C2, D3, E3
Students will be able to determine how characteristics and properties may change when they interact with one other.
5-2-07 GLO: C2, D3, E3

Students will be able to demonstrate that the mass/weight of a whole object is equal to the sum of the mass/weight of its parts.

5-2-09 GLO: C2, D3, E3

Students will be able to identify reversible and non-reversible changes that can be made to substances.

5-2-11 GLO: C2, D3, E3

Students will be able to observe an example of a change in sustenance’s, classify them as physical or chemical changes and justify the designation 
Lesson Procedure:

This lesson will use the prediction, observation and explanation method of instruction (P.O.E).

Accessing prior knowledge:

· Talk with students about mass 
· Explain mass: the quantity of heaviness, how much something weighs.  

· Explain an atom: the smallest particle that is not divisible

· Dalton’s atomic theory: Atoms cannot be created, transformed or destroyed.  There is a fixed amount of carbon, iron, mercury etc...   You can change who they are partnered up with, for example: Hydrogen and oxygen makes water.

· One possible activity would be to ask students to list the largest atoms down to the smallest for example: the universe, the galaxy, planets, earth, continents, countries, provinces, cities, towns, houses etc...

· Have students categorize a list of different substances.  For example: Rocks, water vapour, water, juice, a table, chicken, ice cubes, etc...

· One group of students should have come up with these categories, solids, liquids and gases.

Preparation:

1. Measure 35ml (2 tablespoons 1 teaspoon) of vinegar

2. Pour the vinegar into the zip lock bag

3. Remove the air from the bag and seal it

4. Measure 5ml (1 teaspoon) of baking soda and place in a cup cake paper

5. Weigh the zip lock bag of vinegar and the baking soda, note this weight

Prediction:

What do you think will happen if I mix these two together?

Procedure:

1. With a partner, have one partner hold open the zip lock bag and the other partner poor the vinegar into one side of the bag.
2. Keeping the vinegar separate from the baking soda, poor the baking soda into the other side of the bag.

3. Remove all the air (as much as possible) and seal bag.
4. Shake the bag and watch the substances mix.
5. Weigh the bag once the reaction is complete DO NOT OPEN THE BAG!
Predict: What do you think has happened to the mass?  Did it change during this reaction? How did it change, heavier or lighter?
As a teacher demonstration:

6. Open an empty zip lock bag that has not been used for the reaction

Predict: Ask, what will happen when I place a match in this bag?
7. Light a match and place it in the bag, it will remain lit (control)

Predict: Ask, what will happen when I place a match in this bag?
8. Light a match and place it in the bag that the reaction has occurred in, it should extinguish immediately.

Observation:
· The substances (baking soda and vinegar) should be fizzing and bubbling.
· A chemical reaction takes place that is not reversible.

· The bag will fill with gas (carbon dioxide) produced by the reaction.
· The mass of the bag should be the same.
· The match remains lit in the control bag because oxygen is present.

· The match extinguishes in the bag where the reaction has occurred because carbon dioxide was produced.
Disequilibrium:

This is an example of a discrepant event because students often think that because the bag seems to be more “full of gas” after the reaction that the mass of the bag is lighter.  Students do not realize that the combination of baking soda and vinegar causes a chemical change or reaction that creates carbon dioxide.  To help students understand the reason the bag weighs the same follow the explanation and use the match test to prove the one product of the reaction is carbon dioxide.
Explanation:

· The materials have the same mass before and after the chemical reaction because the same atoms or particles are still present but they have been re-arranged.

· The reaction between baking soda and vinegar is not reversible.  You cannot get the vinegar or the baking soda back to their original state. This was a chemical reaction.  
· One of the products of baking soda and vinegar is carbon dioxide.
· Sodium bicarbonate   +   Vinegar

All the atoms are still present but they have been re-arranged as you can see in the chemical equation.  This is too advanced for grade five but it is important for the teacher to understand why the weight is still the same.

· To prove that carbon dioxide has been produced we use the match test.  We use a control bag to get students thinking about what would happen if no reaction had occurred in the bag and to help them make a prediction about the match in the bag where the reaction took place.  The match that is placed in the control bag remains lit because oxygen is present in the bag.  The match that is placed in the bag that the reaction took place in extinguishes immediately because there is no oxygen present, it is filled with carbon dioxide produced by the reaction.
Variations:

· What would happen if we added more vinegar to the zip lock bag?

The mass will increase and the zip lock bag may pop because the reaction creates more carbon dioxide.  The bag inflates more than with the original amounts of baking soda and vinegar.
· What would happen if we added more baking soda to the zip lock bag?

The mass would increase and there would be no significant change in the reaction when the amount of baking soda is changed.

· What if the zip lock bag was bigger?

The reaction would still produce about the same amount of carbon dioxide and so the bag would be less inflated.

Concluding Questions:
1. What two substances did we mix to create a reaction?

1.____________________________________   2.____________________________________
2. What type of reaction did we create? 

Physical              Chemical            Reversible           Not reversible
3. What happened to the match in the empty bag? What happened to the match that was placed in the bag where the reaction occurred? Why?
4. What would happen to a container if you created this reaction in a container with a lid?

5. Explain why the bag weighed the same before and after the reaction.
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NaHCO3 + CH3COOH = CH3COONa + H2O + CO2








