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Materials

· Water

· Ice cubes of different sizes and shapes

· Beakers

Safety Considerations

· Students should handle all glassware with care.

· Spills should be cleaned up as soon as possible.

Curriculum

Specific Learning Outcome

· 7-2-03: Demonstrate the effects of heating and cooling on the volume of solids, liquids, and gases, and give examples from daily life.

· 8-3-01: Use appropriate vocabulary related to their investigations of fluids. Include: fluid, viscosity, flow, density, particle theory of matter, buoyant force, pressure, compressibility, hydraulic, pneumatic.

· 8-3-06: Measure, calculate, and compare densities of solids, liquids, and gases. Include: different amounts of the same substance, regularly and irregularly shaped objects.

· 8-3-07: Illustrate, using the particle theory of matter, the effects of temperature change on the density of solids, liquids, and gases.

· 8-3-08: Compare fluids of different densities to determine how they alter the buoyant force on an object

General Learning Outcomes

· C2: Demonstrate appropriate scientific inquiry skills when seeking answers to questions.

· D3: Understand the properties and structures of matter as well as various common manifestations and applications of the actions and interactions of matter

· E1: Describe and appreciate the similarity and diversity of forms, functions, and patterns within the natural and constructed world.

Reasoning

The reason for choosing this topic was based upon my discrepant event from last year. However, when I finished writing the story I figured that another version of a density experiment would be more applicable to the story. So I changed from the Three Layer Float experiment to this version. The inclusion of the effects of global warming on icebergs is very relevant to today’s fate of the icebergs. Also, I changed the names of the characters to address the cultural issue of Aboriginals.

Icebergs in a Cup

Jerara always liked to hear stories about life in the Arctic. He lived in the Prairie Province of Manitoba and knew all too well what a cold winter was like. The long Manitoban winters were nothing he bothered with. In fact, there was something that made him feel attracted to the Arctic.

Was it the job of his father that inspired Jerara about life in the Arctic? Jerara’s father is a well-known professor at the University of Manitoba and works in the Department of Geological Studies. Mr. Bardo is a specialist in the area of global warming. He does lots of research about the effects global warming has on icebergs. 

As part of his research activities, Mr. Bardo travels up to ten times a year to the Arctic. Sometimes he stays there for only a week, while the other time he might not come back until after a month.

Mr. Bardo loves his job as he has already made and published many findings about the effects of global warming on ice bergs and life in the Arctic. Jerara’s father would love to bring gifts for his son when he comes back, but unfortunately there isn’t really a store in the Arctic that caries items for kids.

Instead, Mr. Bardo always returns with hundreds of pictures he takes while he does research on icebergs. Jerara’s father knew that his son enjoyed looking at those pictures more than he would playing with a new toy he would bring. The beauty of the pictures was what attracted Jerara to the Arctic. He couldn’t believe his eyes when he saw the modern built research station his dad lived in during his research time. But yet, no other picture would engage him more than the pictures of the glorious icebergs.

Jerara would gladly go to visit his daddy on his research station. He talked lots about the pictures among his classmates and friends. Especially when his dad called the family during his stay in the North, Jerara was very excited to share the news in class and give his classmates the most current updates about his dad’s findings. If only his dream to go up North would come true, Jerara thought.

When Mr. Bardo has finished jotting down his planning for the new year on the calendar, he noticed that one of his stays in the Arctic would be right in the week of spring break. Mr. Bardo was sad that he wouldn’t be able to be at home during the Easter holidays. But then he got an idea. What would be the problem to take Jerara along to give him that one time opportunity?

Spring has finally arrived and Jerara couldn’t believe his dad had booked flight tickets to the Arctic for two people this time. It was April, 5th when the plane had almost reached the destination. 

Jerara was sitting at the window beside his dad and enjoyed the drink he had been offered from the stewardess. When he looked out of the window he turned to his dad and said: “Daddy, I can see your research projects!”

“My research projects?” his dad wondered. “Oh, you mean the icebergs! Right on. We will take a closer look at them when we are on board of the research ship.”

“How big are these giants?” Jerara curiously asked. “This is unbelievable.”

“Well, all you see is the tip of the ice berg.” his dad replied.

 “The tip of the ice berg? Are you saying that they float on water?” 

 “Take a look at your cup of coke!” his dad hinted at the ice cubes. “Tell me what you see.”

“Wow, is it the same for icebergs?” Jerara asked unbelievingly. 

“Well, I want you to think about it. You know what. We’ll have lots of time on board of the research ship when we go to our favourite iceberg – 2 hours. How do you like the idea of doing a little experiment in the meantime to explain you the behaviour of icebergs?”

“That sounds great, daddy! I can’t wait till I have figured that out.”

Two days later on the way to the iceberg:

Jerara’s dad filled up a beaker with 400 ml of cold water and put in a cube of ice. His dad had prepared ice cubes of many different sizes before by freezing coloured water. “Now, does this look similar to your cup of coke with ice in it?” Jerara’s daddy asked. Then he went on to explain that water has a higher density than ice does. The object that is less dense than water will float on it. 

Draw a picture of the setup below.

Explain how it works.

Jerara could finally see that no matter what he tried to do in order to keep the ice cube down in the water, it would always rise up to the water-line. However, he still had some open-ended questions in his mind.

“I can see that the ice cube floats on water, but what if I try out the same experiment with a bigger sized ice cube?” Jerara questioned.

Carry out a fair test to determine if:

1) The size or the shape of the ice cube has any influence on the floating behaviour of ice.

Use the following planning grid to help you plan the investigation.

What will I Change?
What will I Keep the Same?
What and How Will I Measure?

Record the outcomes of your investigation in a chart.

	Size or Shape Tested
	Observations and Measurements

	
	

	
	

	
	

	
	


Draw a conclusion based upon your findings.

The research ship Jerara and his dad are on has finally reached the iceberg. Complete the story about Jerara based upon what he learned from the experiment and what his dad tells him about icebergs in the course of his research.

Summary Questions:

1. What other objects than ice could Jerara’s father have used to show that a less dense object will float on a denser fluid?

2. Draw a picture to show you understand the concept of density applied to water and ice. Use words to assist in explaining your diagram.

3. This story is based upon the idea that a less dense object will float on a fluid that is denser. Give another example of an object that will float on a liquid due to their density differences.

4. What other factors might influence the floating of ice on water. Does the temperature of water or the shape of ice have an effect?

5. Explain the term “The tip of an iceberg” based upon the aspect of density.

Resource: https://www.cresis.ku.edu/education/iibLessons/iib013.pdf

