Project SHINE / SPIRIT2.0 Lesson: 

Katana Summit – Move That Tower
==========================Lesson Header ==========================
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Draft Date: 7-7-10
1st Author (Writer): Cherrie Cummings and Terri Jelinek

2nd Author (Editor/Resource Finder): Katana Summit – Columbus, NE

Instructional Component Used: Density & Volume

Grade Level: 9-11

Content (what is taught): 

· Density & Volume

Context (how it is taught):

· Review volume of prisms
· Measure volume based on displacement
· Use a triple beam balance to find mass of different cubes
· Define density
· Find density based on mass and volume
· Determine the “make up” of an object based on its density
· Determine weight of an object based on its density and volume

Activity Description:

Students will measure mass and volume by using displacement of water in a graduated cylinder.  The will then calculate the mass of the object and use a table to find the “make up” of the object.  Students will solve problems involving volume, density, mass and weight.

Standards:

Science: SA1
Technology: TD3
Engineering: ED1, ED2
Math: MC1, MD1
Materials List: 

· Balance

· Density cube set

· Graduated cylinders

· Water

Asking Questions: (Move That Tower)
Summary: Students will discuss the meaning of density.  Katana Summit in Columbus, Nebraska, produces large towers used for wind turbines.  Once the towers are produced, trucks transport them to the wind farm.  Due to the unusually large size and weight of the towers, special accommodations must be made.  Weight of the towers is calculated based on the volume of the tower and the density of steel.

Outline: 

· Have students discuss why some objects sink and some float in water

· Have students discuss why cubes that are the same size are not the same weight

Activity: The teacher will drop a cube of ice or wood in water and allow students to observe the results.  The teacher will drop a similar size rock or piece of metal in water and allow students to observe the results.  Students will be allowed to pick up the objects if desired.

	Questions
	Answers

	What happens when you drop an ice cube into a full glass of water?
	The water overflows

	Why do some objects sink and others float?
	Some are heavier than others

	Will objects that are the same size have the same mass?
	No

	Why are some objects that are approximately the same size heavier than others?
	They are made out of different material
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Exploring Concepts: (Move That Tower)
Summary: Students will investigate different ways of finding volume of irregular shaped objects. Students will compare volume of objects to their mass.  

Outline:  

· Students will be given a variety of objects like rocks, bolts, pieces of wood, etc.

· Students will predict which of the objects will float in water and which will sink.

· Students will discuss different ways to find the volume of the objects.

Activity: In this lesson, students will be given objects made of different materials.  They will work in groups to decide how they would go about determining the volume of the object.  They will hypothesize which will sink in water and which will float based on their mass.

Guiding questions the teacher could ask include:

· How could you find the volume of the object?
· Does the volume affect whether an object sinks or floats?

· What else might affect whether a cube sinks or floats?



Instructing Concepts: (Move That Tower)
Density

Putting Density in recognizable terms:  Density is defined as being equal to the mass of an object divided by the volume the object occupies.  

Putting Density in Conceptual Terms: Density is a relationship between the mass and volume of an object.  If two objects have the same mass and occupy different volumes, the object with less volume has a higher density.  Likewise, if two objects have different masses and the same volume, the object with the bigger mass will have a higher density.

Putting Density in Mathematical Terms: Mathematically density can be found using the formula: 
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.  The standard (SI) unit for density is kg/m3.  Although any measure of mass to volume is technically acceptable.  Density can be in mass per liquid volume as well.  Sometimes it is difficult to measure the volume of an object in a traditional geometric way.  For instance if the object is oddly shaped, you could measure the amount of fluid (water) it displaces and use that as the objects volume.

Putting Density in Process Terms: Density of an object can be changed.  Generally, if the temperature of an object increases, its density will decrease.  (Water between 
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C is an exception.)  Similarly, if the object is put under higher pressure the density of the object will always increase.

Putting Density in Applicable Terms: Density is applicable in many different real-world settings.  These include: buoyancy, metal alloys, construction, aeronautics, fire extinguishers (CO2 is more dense than air) and engineering.  NOTE:  This list is far from exhaustive but is here to show the diversity of applications of density. Basically, density is important anytime someone wants to build something where weight and distribution of weight are critical.

Organizing Learning: (Move That Tower)
Summary: Students will be given numbered cubes made of different types of materials.  Students will estimate the mass of the cube and predict the type of material used to make the cube.  Students will find volume of objects based on displacement of water.  Students will investigate how mass and volume affects the density of an object.  

Outline: 

· Students will pick up cubes and predict which cubes will sink and which will float when placed in water.

· Students will estimate the mass of the cube and predict the material used to make the cube.

· Students will place cubes in graduated cylinders filled with water and measure the displacement of the object to find the volume of the cube.

· Students will measure the mass of the cube.

· Students will use the mass and volume to calculate the density of the cube.

· Students will use a table to determine the material that makes up the cube.

· Students will discuss how density affects whether objects sink or float.

Activity: Students will pick up and predict the mass of a cube and the material used to make the cube.  They will also predict which will float and which will sink when placed in water.   Students will drop cubes in a graduated cylinder filled with water and measure the displacement of the water to find the volume of the cube.  If the cube floats they will need to push it down to measure the full displacement.  Students will then measure the mass of the cube.  They will use the density formula to find the density for the cube.  They will then use a table provided by the teacher or search the Internet to determine the type of material used to make the cube.  Note: As of the writing of this lesson, a density table can be found at the following website:  http://morrisonlabs.com/density_chart.htm (scroll to bottom of page)
	Cube #
	Mass Estimate
	Predicted Material
	Did it float?
	Volume
	Mass
	Density
	Type of material

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Guiding questions for the teacher:

· What affects whether a material will sink or float in water?

· What are some different ways you could find the volume of a solid?

· How could knowing the density of a material be helpful?

Resources:

Density Chart: http://morrisonlabs.com/density_chart.htm (scroll to bottom of page)
Understanding Learning: (Move That Tower)
Summary: Students will write an explanation of the process used to find density of an object.  Students will use density to solve problems involving volume, mass and weight.

Outline: 

· Formative assessment of density

· Summative assessment of density

Activity: Students will complete written and quiz type assessments.

Formative Assessment

As students are engaged in the lesson ask these or similar questions:

1) What is density?

2) How could knowing the density of a material be useful?

3) Can students accurately measure the volume and mass of objects?

Summative Assessment

Students can answer the following writing prompt:

1) Define density (be sure to include a written description and the mathematical formula) and how to find the density of an irregularly shaped object.

Students can also answer quiz questions (see attached file: S089-SHINE-Move_That_Tower-U-Assessment.doc).
Attachments:

S089-SHINE-Move_That_Tower-U-Assessment.doc
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