1. Worst Case Survival Handbook at Grandma’s House- Sink or Swim?
2. Materials Required: Cornstarch- 1 box (454g, 1 pound), large mixing bowl, water (2/3 cup of water, to start with), jug or beakers to hold water, large spoon or mixing tool, bags for proper disposal, toy soldiers of three different sizes or three small objects of three different sizes and weight.

3. Safety/Ethical Considerations: Ensure that you properly dispose of the goo in a bag. The mixture will clog a sink or toilet.

4. Manitoba Middle Years Curriculum: Grade 5

In this cluster, students further their understanding of the characteristics and properties of substances and the changes of state that occur in substances in varying situations. In this experiment, there is more of a focus on Grade 5, but this could also be part of the Grade 8, cluster 3, in the Manitoba Science curriculum, introducing viscosity.

5-2-01: Use appropriate vocabulary related to their investigations of properties and changes in substances. 

Include: characteristic, property, substance, matter, volume, state, solid, gas, reversible and non- reversible changes, physical change, chemical change, chemical product, raw material.

GLO: C6, D3 

5-2-02: Identify characteristics and properties that allow substances to be distinguished from one another. 

Examples: texture, hardness, flexibility

GLO: D3, E1  

5-2-03: Investigate to determine how characteristics and properties of substances may change when they interact with one other. 

GLO: C2, D3, E3

Examples: adding flour to water, cornstarch to water

5. 
I chose this topic of “quicksand,” because I think that it will spark student interest in the classroom, yet be a good way to activate knowledge about the difference between a solid and a liquid and distinguish characteristics in the latter. It also introduces how characteristics and properties of substances may change when combined and made into a mixture. The experiment is also really fun and an engaging activity for students and the teacher. Although messy, I think that this experiment could be done at any age level, just for fun or for learning science! It is easy to demonstrate and could be even done at home under parental supervision.

I took this narrative approach because it has a lot of dialogue amongst the characters, which could be read aloud by students in the class. I think it is a story that is even more engaging because it can be read among students. I chose names that were diverse and tried to add humor to make it a little bit more interesting (e.g. crocodile hunter). Students can easily create a different conclusion to the story and the names and locations can be easily switched to suit classroom environments and diversity as well.

Worst Case Survival Handbook at Grandma’s House- Sink or Swim?

For the fifth year in a row, Miguel and his younger brother, Dante were shipped to Grandma’s house for two weeks in the summer in August. It was the day before their departure and Miguel was not happy about it.

“Why do I have to go Ma?” pleaded Miguel. “Grandma Banderas’ place is soooooooooooooo boring! I want to spend the last two weeks with my friends! I am too old for this Ma. I’m not going!”

“Miguel!” His Mom yelled. “Your Grandma sees you two weeks in the entire year. You have been with your friends ALL summer. Two weeks will not kill you. Make your own fun! Grandma Banderas has the best stories. Ask her to tell you some. She will love it and so will you. I promise.”

“Fine Ma, fine.” Miguel said in a disappointed voice. “I will go.” Miguel loved his Mom and could never say no to anything she said. Ever since his Dad passed away from a terrible crocodile accident (Miguel’s dad was a famous crocodile hunter), Miguel’s family stuck together like glue. Ma would never talk about the details of the accident because it made her too sad, but Miguel always remembered his father as a true heroic crocodile safari hunter. And so the next day, they drove from Winnipeg to Gimli, Manitoba to spend the last two weeks of summer at the lake with Grandma. 

And for the next week, it rained and rained and rained. Miguel could not play any more board games or do any more puzzles with Dante or his Grandma anymore. Although it was still slightly raining, Miguel decided to go and play outside. Dante wanted to stay inside, but would always do whatever Miguel wanted to do.

“You be careful now Miguel,” said Grandma Banderas. “It is wet outside and so there will be lots of deep puddles. Don’t fall in!”

“Yes Grandma.” Said Miguel in a rather annoyed voice. “I will be careful.” And Miguel and Dante ran out the door.

“Let’s go to the beach Miguel!” shouted Dante excitedly. 

Miguel and Dante played on the beach all afternoon. They didn’t care about the dribbling rain; they were just excited to be outside. Miguel spent a lot of time exploring the shore and collecting cool rocks. Dante ran up and down the beach, squishing his feet into the sand. It came time to leave and Miguel realized he had not seen Dante in quite some time.

“Dante!!! Dante!!!” Miguel yelled. “Where is that kid???” Miguel muttered to himself. He walked farther down the beach towards a more bushy area of trees and all of a sudden, heard a faint cry, “Help! Help! Help! Miguel! Over heeeeeeerrrrrrrrrrrrrrre!”

It was Dante! Miguel leaped over the bush and through the trees, following the cries of help. He ran until he tripped over a log and fell into a puddle of what felt like soupy mud.

“Don’t go any farther!” Dante yelled. “You will get stuck!”  Miguel looked up and saw that Dante was stuck. Very stuck. Ten feet away from him stuck. You could tell he had been struggling to get out as he was sweating profusely. “Run and get Grandma!” cried Dante. And so he did.

Grandma and Miguel came running back, Grandma with a blanket and a long rope in hand. 

“Okay Dante, just relax” said Grandma Banderas in a calm voice. Don’t make a lot of movement. Just grab onto the rope and stay still. I will pull you in.”

Dante did as he was told and grabbed the rope, which Grandma threw perfectly to him. Miguel was amazed. She gently and slowly pulled him through the soupy sand and water concoction. Miguel grew impatient with how slow his Grandma was pulling, worried for his little brother.

“Let me help Grandma. I am stronger and younger. I can do it faster,” said Miguel.

Grandma Banderas chuckled. “It’s not about the speed Miguel. Remember, you may be younger and faster, but I am wiser!” She kept pulling slowly, until finally Dante was safely on non- muddy ground. Dante leaped up and hugged them both, muddy and all!

“Thank you so much you guys! I thought I was going to be there for the rest of my life!” cried Dante. He tried to fight crying, but finally gave in and burst into tears. 

When they got back to the house, Miguel was curious. He did not understand why his Grandma was pulling so slowly across the mud. 

“I don’t get it Grandma. Why did you pull Dante so slowly across the mud? Why didn’t you pull him faster?” asked Miguel.

“Well Miguel,” replied Grandma Banderas. “Dante was in what is called quicksand. Quicksand works differently than just plain old regular mud. It has unique qualities. Let me show you.


Grandma Banderas took Dante and Miguel to the kitchen and pulled out a box of cornstarch, a big bowl, tiny pieces of string and some of Dante’s toy soldiers. She filled a jug with water and slowly poured the cornstarch, adding two cups of it, per cup of water until it filled the bowl three quarters of the way. It looked gooey and mucky, yet solid at the same time. Grandma then began to stick her hands in the goo and run it through her fingers. It oozed through her fingers like milk and looked pretty cool. But then Grandma grabbed a bunch of the goo and quickly molded it into a ball.


Miguel was so confused. How could she make a ball out of it when it just ran it through her fingers, like water? 

Grandma saw Miguel’s puzzled face and began to explain. “You see Miguel, the cornstarch acts like the quicksand. When you ooze it through your fingers slowly and carefully, it acts like a liquid. However, when you are more forceful with it or run your hands through it more quickly, it gets hard and acts like a solid. That is why Dante struggled to get out because he was moving around too much. He kept getting more and more stuck. 


Miguel was excited and had more questions. He wondered what would happen if he made a ball and dropped it on the ground. He stuck his hands into the cornstarch, made a ball, held it up high, and dropped it into the bowl. PLOP! It splattered everywhere, like water! He looked over and Grandma Banderas was rolling up her sleeves and making her hand into a fist. 

“Stand back Miguel and Dante,” she said. “What do you think will happen if I put my fist into this gooey mixture?”

Miguel was stumped. He wasn’t sure. If he ran it through his fingers slowly, it was like liquid and when Dante was trying to get out, it became like a solid. 


Grandma then flexed her muscles and punched the mixture. It was hard as a rock!

[image: image1.wmf]QuickTime™ and a

TIFF (Uncompressed) decompressor

are needed to see this picture.


“Cool!” yelled Dante. “Let me try!”

Grandma then went on to explain how the mixture of cornstarch and water create what is called a suspension. “When you run the mixture between your fingers, the molecules are more “relaxed,” and ooze through your fingers. However, when you attack it with force, the molecules band together, unite, and act like a solid. It is like they are acting like an army of molecules, protecting themselves!”

She then tied strings to the various sizes of toy soldiers, large, medium, and small ones, and had Dante pulling them across the cornstarch. 


1) How fast can you pull the toy in the “ quicksand?”  Which one can you get out the quickest? Use the following scale to measure your level of speed.

1. Very Slow   2. Slow   3. Medium   4. Fast

Record the results of your investigation in a chart.

	Soldier Size
	Observations and Measurements of Speed

	
	

	
	

	
	


Grandma then brought out a timer. “Let’s see how fast it takes the soldiers to sink in the quicksand goo!” 

	Soldier Size
	Observations and time it took to sink

	
	

	
	

	
	


Draw a conclusion based upon your findings.



1. Review

a. Describe what happened when you ran the goo through your fingers.

b. What happened when you put your fist forcefully into the goo?

c. What word did Grandma Banderas use to describe what was happening? Hint: starts with an S.

2. Can you draw a correlation between the size of the soldiers and the speed at which they were being pulled across the quicksand?

3. Miguel is bigger than Dante. Which one of them would sink faster in the quicksand? Explain this, relating to the soldiers that sank, their weight, and the rate of speed in which they sank in your investigation.

4. If you added more water to the cornstarch, what do you think might happen to the mixture? How would you measure the cornstarch to water ratio? How might you design an experiment to answer the question?

5. If you came across quicksand, what would you do? Could you run over it really quickly to avoid sinking? Justify your answer.

Resources:

A Crazy Colloid

http://cmase.uark.edu/teacher/workshops/AIMS-lessons/colloid.pdf
Manitoba Science Curriculum

http://www.edu.gov.mb.ca/k12/cur/science/found/5to8/5c2.pdf
Steve Spangler Science

http://www.stevespanglerscience.com/experiment/00000088
Cornstarch experiment photo

Description: Running cornstarch through hands

http://www.csupomona.edu/~hcmireles/Courses/Sci210/Activities2005/DFeliz_files/cornstarch.jpg
Cornstarch experiment photo- Fist in cornstarch

Description: Fist in cornstarch

http://skiptomylou.files.wordpress.com/2007/03/oobleck-2.jpg

Perform the demonstration as per the description above.





Explain the difference between a liquid and a solid.





Predict what you think will happen when Grandma Banderas puts her fist in the goo.





Carry out a fair test to determine:





Miguel then decided to throw his rocks from the beach into the bowl to see what would happen. Complete the story based upon what was learned from the investigation.








Summary Questions:
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