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(1)Sisterly Competition
(2)Materials Required:

-2 Styrofoam Plates

-2 Toilet paper tubes

-Scotch tape

-1 Film canister

-1 Tupperware canister (slightly larger or smaller than the film canister)

-1 cup of Vinegar

- ½ cup of Baking soda

(3)Safety Considerations:
- This activity should be conducted outdoors or in a space with a high ceiling due to of the launch off

- Space must be given after the mixture has been combined

- Since the rocket is shot up from the launcher, ensure the experimenters are wearing protective glasses and also ensure the other students who are observing are not looking into the launcher. Further, ensure that students do not aim the launcher at anyone

- No real potential for harm if the launcher is placed upright on the ground/table and space is given

-Just a warning… when the rocket is launched into the air, there is a big boom sound

(4)Curricular Context:
This particular experiment is conducted with relation to the Manitoba Middle Years Specific Learning Outcome of:

5-2-03 (GLO: C2, D3, E3 )

This outcome states that after completion of the experiment students should be able to:

•Investigate to determine how characteristics and properties of substances may change when they interact with one other. 

•Examples: baking soda in vinegar produces a gas causing a build up of pressure that eventually leads to an eruption if it is contained

(5)Experiment and Narrative Approach
I chose this topic firstly because it falls within the curricular context of the grade 5 curriculum and secondly because I figured students would enjoy an experiment that has chemical reactions leading up to rockets being catapulted into the sky with loud bangs!! As far as the narrative approach, I wanted to use language that would relate to students, a practical application that all students engage in (competition) and further, I wanted to make it comical. Lastly, I wanted the characters to work through the state of disequilibrium together to show unity during the conclusion of the story.
Sisterly Competition
“I bet I could kick that rock further than you could!” Trish challenged her sister as they made their way down the gravel path to their house. She swung her leg back and booted the rock a fair distance. “Ha-ha! Beat that!”

Trish and Trina are identical grade 5 twins who have been in a constant state of competition since the day they were born. For all they know, they would compete in the womb to see who could take in more food and oxygen.

Trina took a few steps back to take a running start at booting the rock. She contacted the rock and it landed a few inches short of Trish’s attempt. 
“Anything else you wanna get your butt kicked at Trina?” Trish Taunted.
“Oh it’s on like Donkey Kong!” Trina exclaimed.

The girls arrived back at home and began contemplating different contests they can compete in to display their dominance over the other. They were tossing around ideas such as who could sink more free throws, who could hold their breath under water longer, who could get out of eating their broccoli during dinner sooner, so on and so forth. 

They finally came to an agreement. The decision was whoever scores the most hockey shots out of 5 wins. The girls proceeded to set up the competition. They got together the equipment they needed such as 5 hockey pucks, 2 hockey sticks and 1 net. They lined up the first 5 pucks on the designated line and Trish set up to begin her rapid fire shooting in the net. 
1! 2! 3! 4! 5! pucks were shot and her final result was 4 out of the 5 pucks went into the net. Trish strutted away with an apparent look of accomplishment on her face. “No big deal.” She stately smugly.
“Hummmmmm, not too bad.” Trina said matter-of-factly as she set up her rapid firing session. She lined up her pucks, took a deep breath and began firing her pucks.
“Um humm!” Trina proclaimed as she admired her 5 pucks sitting nicely in the goalies net. 

“Son of a serpent!!” Trisha yelled in disgust.

“So, what are we gonna do now? We need a tie breaker, but it has to be something that is completely different! Something not so sport orientated. Something… Wait!! I have an idea,” Trish continued on her rampage, “why don’t we test out the experiment we learned in science today?”

“Oh yeah!! You mean the mixing of substances experiment?” Trina replied.

“Yes! But instead of mixing the substances in a beaker, we need to make it more creative, something that will,”

“I got it!!!” Trina interrupted excitedly. “Why don’t we use the mixture of substances to catapult an object in the air, an object such as a rocket ship?”

“Perfect!!! And a winner will be declared by the rocket ship that travels the greatest distance into space!!!” Trish added. 
“I love it!” The girls proclaimed together.

“So, we are going to have to collect some materials for this. We will need Styrofoam plates, toilet paper tube, scotch tape, a couple white film canisters, a measuring tape, some vinegar and baking soda!! Let’s get to it!!!” Trina stated persuasively.
The girls were very eager to finally put an end to the day long competition they had in the works. Plus, they were able to apply knowledge they obtained through a science experiment Ms. Lenny taught during class.

For safety reasons, they ensured they were outside due to the launch off. They hung the measuring tape over the branch of the tree so that they could record their results. Trish and Trina also knew from the previous lecture that it was a safety consideration to wear safety goggles due to the launching of the canister top.
Trish and Trina grabbed one each of the previously mentioned materials. They placed the toilet paper roll in an upright position in the center if the plate using the scotch tape to secure it. Now was the time to prepare the rocket fuel. Trina grabbed a canister that was slightly larger then the one Trish chose. They each placed 1 tablespoon of vinegar inside the canister.


Now, Trina was going to be the recorder for the first trial so her job was to measure how far in the air Trish’s rocket is launched. First, 1 tablespoon was measured and placed into the canister. Trish then proceeded to place the ½ teaspoon of baking soda in and quickly close the lid and place it upside down in the toilet paper roll. 


BANG!!! The rocket was catapulted into the air and Trina roughly measured the height the rocket reached and documented it on her chart without telling Trish. 

Each sister continued on with this pattern and these exact measurements until 3 trials each were completed. They then tallied up the results and they found that Trish’s rocket was consistently launched higher in the air than Trina’s.

“Finally! I have dibbs on bragging rights!! I am the superior sister! I won the competition!” Trish exclaimed proudly.

“Wait a minute!!! This is not making sense. Let’s backtrack here. When Ms. Lenny conducted this experiment we learned that when a solid (baking powder) and a liquid (vinegar) are combined, these compounds would undergo a chemical reaction in which the final product is a gas.” Trina replied confidently.

“Yeah, yeah, I remember that!” Trish said sounding annoyed that Trina was, in a sense, stealing her thunder.

“However, when you take 2 various compounds, one in which has strong acidic components, such as vinegar and one with strong base components, such as baking soda, they attempt to neutralize themselves and a strong chemical reaction occurs.” Trina continued on. “So, when you place this chemical reaction in a constricted canister, it causes a pressure build up and the rocket propels off the launch pad!”

“I know all this Trina! I was also sitting in class as Ms. Lenny taught us these concepts! So what is your point? I won this contest and overall competition fair and square! Each time my rocket was launched higher in the air! Why are you acting like a bad sport?”
“Listen. Something is off. If we each measured the same amount of substances each time, which we did, then the rockets should have consistently been launched the same distance in the air. So, therefore something is wrong.” 

Trina was very confused and annoyed at the fact she couldn’t puzzle together why the results were flawed.

“OMG!!! That is it!” She grabbed both canisters and held them side by side.

“Your canister is slightly smaller then my canister!!”
“So what Sherlock Holmes?” Trish was more intrigued than annoyed this time around.

“Since my canister is bigger, there is more room allowed for the reaction to take place therefore the eruption would not be as intense, meaning it would not be catapulted as far into the sky!” Trina concluded.


“Ok, you’re right. Because the chemical reaction that was taking place in the smaller canister was more confined, it lead to a more intense reaction, hence, the rocket was catapulted higher. That would definitely have an impact on our overall competition. You’re right. So I guess the last contest is void?” Trish asked.
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“Yeah, it’s only fair. So a hotdog eating competition it is!”

Both girls laughed, held their stomachs and proceeded inside to prepare for their upcoming event.
“You know what Trina?” Trish asked “I don’t know about you but I am really tired from all this competing!!! It’s already 10pm. Do you just want to pick up where we left off tomorrow?”

“Honestly, why don’t we look at it like this Trish. Although we are identical twins and have so much in common, we are individuals and there are going to be some things you are better at and some things that I am better at. Let’s put all this foolish competing behind us and work more as a team to accomplish our goals?!” Trina proposed.

“I am 100% for that suggestion!” Trish exclaimed. “Now, I bet I could get ready for bed quicker than you can!!”

Trina shaked her head in disbelief, “Some things will never change!!!” Then she sprinted up the stairs ahead of Trish. 


_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Summary Questions
1.) What is the name of the states of the vinegar and baking soda before being combined?

2.) What basic type of reaction took place when the 2 ingredients were added together?

3.) Why did the rocket launch off the Styrofoam plate? What caused this?
4.) Name 2 safety tips that should be followed before the execution of this experiment?

5.) What are other contributing factors that could have lead to one sister winning the rocket launch contest over the other?
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Perform the demonstration as per the above description





Draw a quick sketch of the device below





Construct a chart with 2 columns and 4 rows to prepare for your new experiment that would alter the overall outcome.








Explain how it works





Prepare a modification of the chemical reactions experiment that would have an overall effect on the consistency of results





Student responses to the investigation…








