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Overview

Students will place alka seltzer tablets into a film capsule partially filled with water and then cap it.  The chemical reaction releases gas, increasing the pressure in the air chamber in the capsule which causes the cap to explode off.  Students will manipulate the amount of alka seltzer used in the reaction and predict the changes that will occur in the time it takes for the cap to explode off.
Science and Engineering Process Standards

SEPS.1. Posing questions (for science) and defining problems (for engineering)
SEPS.2. Developing and using models and tools
SEPS.3. Constructing and performing investigations
SEPS.4. Analyzing and interpreting data

SEPS.5. Using mathematics and computational thinking
SEPS.6. Constructing explanations (for science) and designing solutions (for     engineering)
SEPS.7. Engaging in argument from evidence
SEPS.8. Obtaining, evaluating, and communicating information
Content Standards

6-8. E.2., 6-8. E.4., 7.PS.2., 8.PS.6.
Driving Questions
-What is happening in the reaction that leads to popping the cap off of the capsule?

-How is the time that it takes for the cap to pop off of the film capsule affected by the amount of alka seltzer in the reaction?
-What mass of alka seltzer (in grams) can you use in order for the cap to pop off at approximately 18 seconds?

Objectives

-Produce accurate and consistent measurements using graduated cylinders and electronic balances.
-Identify aspects (independent variables) within the experiment that can be altered to affect the reaction.

-Identify measureable (dependent variables) components of the reaction.
-Predict how the time it takes to pop the top off of the capsule will be affected if the amount of alka seltzer used is varied.
-Create a data table and corresponding graph for the change in time it takes to pop he top off the capsule for each amount of alka seltzer used. 

Procedures 
Preparation needs (lab or presentation materials, etc.)

I will need to crush alka seltzer tablets as evenly as possible. The goal is to make it relatively

easy for the students to reach an exact mass in grams.  I will also need to make sure there

are enough materials for my two groups.
ENGAGE/Introducing the lesson (Describe how you will engage students in the lesson,

assess prior knowledge, or present the question/problem/challenge for the day):
I will begin the lesson with a demonstration.  I will drop the alka seltzer into a water bottle filled 

4/5 of the way with water, place a balloon over the opening, and have the students observe what

is happening. The demonstration will be prompted by questions such as: what is happening when

the alka seltzer becomes submerged?  Where is the air (bubbles) going? Is it escaping? Why is

the balloon inflating? I will then segway into my demonstration with the alka seltzer and film

capsule.
Instructions for students

1. Gather necessary materials.

2. Using the graduated cylinder, measure 20 ml of water and pour it into the film capsule. 

3. Using an electronic balance, measure approximately 1.6 g of crushed alka seltzer. Do not pour into the film capsule until the team member with the timer is prepared.

4. Pour the alka seltzer into the film capsule and close the cap. As soon as the cap snaps on, begin timing.

5. When the cap pops off, stop the timer immediately.  Record the total time that it took for the cap to pop off in the provided data table.

6. Rinse the film capsule in the sink and wipe up any liquid on the table. 

7. Repeat steps 2 through 6 two more times.  Record the total time that it took for the cap to pop off for each trial in the data table provided.

8. Repeat steps 2 through 6 three more times, this time using approximately 3.2 g of crushed alka seltzer in the trials. Once again, record the total time that it took for the cap to pop off for each trial in the data table.
Activities or teacher presentations (Procedures/Plans)

I will first complete the water bottle/ alka seltzer/ balloon demonstration. Next, I will perform the

plop plop boom reaction before they being the experiment. I will encourage the students to make

careful observations of the demonstration to get them thinking about what is happening.
Productive Questions you anticipate using
-What do you think will happen when I place the alka seltzer in the water?


-Did you notice happening when the alka seltzer became submerged in the water?


-Why do you think the balloon partially inflated?

-What do you think will happen when if I put alka seltzer in a film capsule filled with water and close the lid?


-Why do you think the lid popped off of the capsule?


-What can I change about the experiment that will alter the effect of the reaction?

-How do you think the time it takes for the lid to pop off will be effected when the amount of alka seltzer is doubled?
How/when will you assess learning
Closure: concept recap, preview, assignment

I will assess learning throughout with productive questions.  Students will also complete a data

table and graph and make a prediction on day one.  Students will complete a final

assessment on day two.
Resources/Materials (Technology items)

-Alka seltzer tablets

-Two film capsules with lids

-Water


-Paper towels


-Graduated Cylinder


-Electronic balance with plastic weighing tray


-Laptop Computer

-Safety goggles
Assessment/Evaluation
Day 1: Throughout the structured inquiry on day 1, the students will be gathering data and completing a data table and graph.  They will then use their data to predict what mass of alka seltzer they will need to solve the problem.

Day 2: The students will test their hypothesis and make any necessary adjustments.  They will complete a pot-lab assessment to gauge their overall understanding of the experiment.
