Experiment/ Activity Title: The Magical Water Spider
Required Materials:
Water


Plastic Containers

Paper Clips




Bingo Chips

Coins



Canola Oil 




Dish Soap

Scale



Pipettes



Milk


Paper Towels
Safety & Ethical Considerations: 
1) Scented soaps can irritate the skin and one’s senses.
2) Students may be allergic to canola oil or scented soaps.

Curriculum Outcomes:

Science: Grade 8, Cluster 3 - Fluids

8-3-01: Use appropriate vocabulary related to their investigations of fluids.

8-3-03: Explore and compare the viscosity of various fluids.

Mathematics: Grade 8 - Statistics & Probability
GLO: Collect, display, and analyze data to solve problems.

Language Arts: Grade 8 – Discover & Explore, Clarify & Extend, Plan & Focus

1.1.1: Express Ideas - Explore diverse ideas to develop predictions, opinions, conclusions, and understanding.
1.2.1: Develop Understanding - Discuss the importance of reflecting on prior experiences and knowledge to revise conclusions and understandings.

3.1.3: Contribute to Group Inquiry - Contribute ideas, knowledge and strategies to help identify group information needs and sources.

Why I Chose This Experiment and Narrative Approach

I chose the “Floating Paper Clip” experiment because it supports my personal science philosophy.  I believe that science should be engaging and that it is best learned when it is hands on.  This experiment is student-led, allows for self-discovery and supports inquiry which I deem to be imperative to the learning and understanding of science.
Aside from supporting my personal philosophy of how to teach science, I chose the “Floating Paper Clip” experiment because it contains an element of disequilibrium.  Middle years students have formed views and explanations of the world around them that may be incorrect and are certainly resistant to change.  The disequilibrium (floating paper clip) in this experiment acts to raise student interest and makes them question their pre-established views of the natural world and science-related topics.  I believe that helping students grasp scientific concepts through discrepant events is an excellent way to spark their interest in science so that they can have a stronger grasp on how science functions in the real-world around them.
My final reason for choosing this experiment is because it has cross-curricular connections.   This experiment not only touches on aspects of the science, but it also includes elements found in the mathematics and language arts curriculum.  Making connections between science and other curricular areas helps to engage students that do not necessarily excel in science, shows how science is interdisciplinary, and lastly helps to demonstrate how science is connected to the world around them.
The Magical Water Spider

The day began like any other at the lake.  Ashton and his father both rolled out of bed at the crack of dawn to pursue their favourite hobby—fishing.  As the sun rose over the poplar and jack pine across the lake, they grabbed their worms, hopped in the boat and left in pursuit of their favourite spots.


Ever since Ashton could remember, he and his father have had a tradition of waking up bright and early to go fishing on Saturday mornings.  For years they have fished lakes within the heart of the Canadian Shield and a few years back they purchased a cabin on a beautiful Falcon Lake.  


After what seemed like hours of casting, jigging, drifting and trolling without a bite, Ashton stared at his father and stated “Dad, our honey hole isn’t as sweet as it used to be is it?”  


“Well, I suppose you’re right.  It’s far too early to call it a day, so let’s pull anchor and give another spot a try,” his father replied swiftly.


The two of them reeled in, pulled anchor and quickly zipped to another one of their favourite spots across the lake.  For the next 2 hours, the two of them worked every shallow bay, rock ledge, and weed bed where they had caught fish before.  However this time, they could manage nothing at all.


“Dad, this is ridiculous.  We’ve been fishing for 4 hours and neither of us have had the slightest nibble.  Let’s just call it a day.” groaned an increasingly impatient Ashton.


“You know what Ashton, there’s a bay that I have been meaning to try just around this bend.  I promise after this, we can go home,” his dad explained.


“Ugh, fine.  But just so you know, I’m not fishing anymore.  I’m done.” Ashton declared.


The two of them pulled anchor and headed to the next bay.  The water in the bay was as smooth as glass.  As Ashton’s father continued to fish, Ashton perched his head on the side of the boat and stared at the water surface.  He was just about to complain to his father when something incredible caught his eye.  Floating on top of the water was a spider.


“Whoa!  Dad, check out this crazy spider.  It’s walking on water! It must be magic!” Ashton screamed in excitement.  


“Magical?  Not quite Ashton.  Let me tell you how it works.”


At that point, Ashton realized he could not escape science—not even on his summer holidays.
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Ashton’s dad revealed to him that even though the water spider had a greater density than the water, because of a specific property of fluids called surface tension, the spider could float on a thin layer on the water’s surface.  His dad continued and explained that fluids are made up of small molecules and in surface tension, the molecules along the surface form strong, cohesive bonds with each other creating a surface tension.


“Dad, if the spider can stay on top of the water, will a worm?” Ashton asked curiously. 


“I don’t know Ashton, why don’t you give it a shot,” Ashton’s father responded.


Ashton opened the bait box, grabbed a worm and tossed it on the water only to watch it slowly descend to the bottom.


“What! The worm doesn’t float on top of the water and the spider does—that spider must be magical” Ashton claimed.
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“Okay, so I understand how the spider floats and the worm sinks.  But what if I placed the worm in something other than water?  Would it float then?” asked Ashton.


FINAL QUESTIONS:

1)
In your own words, define surface tension and why it allowed the spider to float on top of the water.
2)
Using what you know now about the strength of the bonds between water molecules, think of different situation involving surface tension.

3)
Analyze your results from the experiment involving the 4 different fluids, what conclusions can you draw regarding the viscosity of the fluid and surface tension?
4)
Applying what you now know about surface tension, what do you think would happen if the surface tension was disrupted?  Explain your answer using scientific terminology.
5)
Evaluate the experiments you performed.  What are 2 things you could alter or try that would possibly result in a change to the results?  Indicate what you believe would happen in each of these instances.
References:

"Make a Paperclip Float - Science Bob." Science Experiments, Videos, and Science Fair Ideas at Sciencebob.com. Web. 2 Oct. 2010. <http://www.sciencebob.com/experiments/paperclip.php>.
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In groups of 4, hypothesize and state whether or not you believe that a paperclip would float in water.  Indicate the reasoning behind your choice.








Using the paperclips and the 50ml containers of water provided, attempt to make a paperclip float like the water spider in the story did.  Experiment using a variety of techniques and sketch what your successful technique looked like and provide a reason why you believe it made the paperclip float.














Using a scale, measure and record the density of the:


			Density (g/ml)				Result


Paper Clip








Bingo Chip








Dime








Penny








Carefully place each on of the materials in to the water separately.  Record your observations in the chart above.





QUESTION:	What do you notice about the relationship between density and surface tension?  Explain.











Using a pipette, measure 50ml of dish soap, 50ml of canola oil and 50ml of milk in to separate containers.





Predict whether the paperclips, bingo chips, pennies and dimes will float in each different type of fluid.  Experiment to see if your hypotheses are correct. Record the outcomes of your investigation in this table.








Material		Fluid		Prediction		Observations & Results



























































QUESTION:	Compare your results to your predictions.  Were your predictions correct?  Using scientific terms, explain why you believe your predictions were proved incorrect.










































































