Buoyancy Progress Guide – Richard Shavelson and team

	Level
	What the Student Already Knows
	What the Student Needs to Learn

	6 - RD
	Relative Density 

Student knows that floating depends on having less density than the medium, or at least that floating depends of the densities of the object and the medium in some way.

· “An object floats when its density is less than the density of the medium.”
	

	5 - D
	Density

Student knows that floating depends on having less density, or at least that floating is related to density in some way.

· “An object floats when its density is small.”
	To progress to the next level, student needs to recognize that the medium plays an equally important role in determining if an object will sink or float.



	4 – MV
	Mass and Volume

Student knows that floating depends on having less mass and more volume, or at least knows that mass and volume work together to affect floating and sinking.

· “An object floats when its mass is small and its volume is large.”
	To progress to the next level, student needs to understand the concept of density as a way of combining mass and volume into a single property.



	3 – M / 

3 - V
	Mass

Student knows that floating depends on having less mass.

· “An object floats when its mass is small.”
	Volume

Student knows that floating depends on having more volume.

· “An object floats when its volume is large.”
	To progress to the next level, student needs to recognize that changing EITHER mass OR volume will affect whether an object sinks or floats.



	2 – UF
	Unconventional Feature

Student thinks that floating depends on an unconventional feature, such as shape, surface area, or hollowness.

· “An object floats when it has air inside.”
	To progress to the next level, student needs to rethink their ideas in terms of mass and/or volume.  For example, hollow objects have a lot of volume but not a lot of mass.

	1 –OT
	Off Target

Student does not attend to any property or feature to explain floating 

· “I have no idea.”
	To progress to the next level, student needs to focus on some property or feature of the object in order to explain why it sinks or floats.

	0 - NR
	No Response

Student left response blank
	To progress to the next level, student needs to respond to the question.

	
	
	

	9 – X
	Unscorable

Student gave a response, but it can not be interpreted for scoring.
	


