Scores for Density Assessment

#1

	Score
	Description

	3
	(b)

	2
	(a)

	1
	(c) and/or (d)

	0
	No answer

	9
	Unscorable


#2

	Score
	Description

	2
	(c)

	1
	(a), (b),  or (d)

	0
	No attempt

	9
	Unscorable


#3

	Score
	Description

	3
	(b) and (d)

	2
	Some combination of (b), (c) and/or (d) 

	1
	Other (e.g. includes (a), (e) and/or (f) )

	0
	No attempt

	9
	Unscorable


#4a and 4b  Consider 5a and 5b as one item with two parts. Give one score.

	Score
	Description

	5
	Causal KE and Collisions

	4
	


	3
	Descriptive:

Describes arrangement AND behavior of gas particles correctly.

e.g. Particles are spaced far apart, moving rapidly and colliding

	2
	Describes arrangement OR behavior correctly.

e.g. Particles are spread far apart.

OR

Particles are moving fast.

	1
	Other

	0
	No attempt

	9
	Unscorable


#5
	Level
	Response

	6
	Causal Explanation with Kinetic Energy

Student explains the distance between molecules and atoms increases by using the concept of kinetic energy, describing the cause and effect relationship between particles’ speed and the distance between them.

(1) Kinetic energy of atoms/molecules increases with heat.  (2) As they move faster they bump into each other more often and with more force.  (3) When they hit each other with more force they move farther apart and the distance between them increases.



	5
	Causal Explanation w/out Kinetic Energy

Student explains the distance between molecules and atoms increases by describing the cause and effect relationship between their speed and that distance.

When they are heated, the speed of the atoms and molecules increases causing them to collide more often and with more force.  When they collide with more force they bounce farther away from each other causing the distance between them to increase.



	4
	Descriptive Using a Developed Particle Model 

Student describes what the atoms and molecules are doing but does not offer a causal explanation for the increase in distance between those particles.

e.g. “The atoms and molecules move faster, bump into each other and the distance in between them increases.”



	3
	Description Using a Growing Particle Model

Student gives a partial description of what happens using the particle model but is missing parts or is unclear; OR offers a functionalist explanation saying what atoms and molecules want/need; OR misconception – the atoms are expanding.

e.g.  Because the atoms and molecules move faster they need more space.



	2
	Description of what is Visible

Student gives a description of what happens with no mention of the particles, atoms or molecules.

e.g. “The water bubbles when it gets hot and the bubbles release a gas.”

	1
	Unrelated or off task.

	0
	No attempt


#6

	Score
	Description

	3
	(b)

	2
	(a) or (c)

	1
	Off topic

	0
	No attempt

	9
	Unscorable


#7

	Score
	Description

	2
	True

	1
	False

	0
	No attempt

	9
	Unscorable


#8 Note – Unordered responses. Will order responses after analysis

	Score
	Description

	5
	(e)

	4
	(d) 

	3
	(c)

	2
	(b)

	1
	(a)

	0
	No attempt

	9
	Unscorable


#9  
	Score
	Description

	4
	Student understands the particle speed increases.

	3
	Increased – No explanation or wrong explanation

	2
	Decreased – Wrong answer

	1
	Off-Task

	0
	No attempt

	9
	Unscorable


#10  
	Score
	Description

	4
	Student understands collisions between gas particles increase in number and force when they are heated.

	3
	NUMBER

Student understands the number of collisions between particles increases as heat is added.

FORCE

Student understands particles collide with more force as heat is added



	2
	Student uses the idea of particles but does not understand how collisions between particles change when heat is added.

	1
	Off-Task

	0
	No attempt

	9
	Unscorable


#11.
0
student includes a, d and/or e


1
c *

2 b

3 b and c

*an implication of the conservation law 

Comment: For Combination of choices if 1 is wrong then level 1
#12

Use KE Guide with level 7:  Achieves level 6 AND explains particles are getting pushed out of the balloon.

#13

  Use KE Guide with level 7:  Achieves level 6 AND explains particles now push harder on 

balloon to expand it. 

#14

	Score
	Description

	4
	Student understands the kinetic energy increases as heat is added

	3
	Increased – No explanation or wrong explanation

	2
	Decreased – Wrong answer

	1
	Off-Task

	0
	No attempt

	9
	Unscorable


#15

	Score
	Description

	4
	(b)

	3
	(f)

	2m
	(a)

	2v
	(d)

	1
	(e) or (c)

	0
	No attempt

	9
	Unscorable


#16       

	Score
	Description

	6
	Student shows the density of the medium must also be known.

No b/c you don’t know the density of the medium

	5
	Student shows knowledge of density.

No, b/c you can’t calculate the density of the balloon

	4
	Student shows you need to know both the mass AND the volume, but doesn’t mention density:

e.g. “No, b/c you need to know the volume too.”

	3
	Yes OR No and explains:

“You need to know the volume”

OR

“The mass is too great/too heavy”

	2
	Uses unconventional feature to explain buoyancy 

	1
	Off topic

	0
	No attempt

	9
	Unscorable


#18   

	Score
	Description

	4
	(a) AND (c)

	3
	(a) OR (c)

	2
	Answers that include b and/or d

	1
	(e) only

	0
	No attempt

	9
	Unscorable


19.
0
no response 


1
1 wrong answer


2
1 correct, none wrong 


3
2 correct, none wrong


4
All three correct: a, b, and d

20.
Use buoyancy guide.

21a

	Score
	Description

	3
	Uses atomic mass to explain (H) will float best.

	2
	Uses experience to explain (He) will fly best

	1
	Other response.

	0
	No attempt

	9
	Unscorable


21b and 21c

	Score
	Description

	3
	Correct response: Student is correctly reading chemical formulas, getting relevant information from the periodic table and correctly calculates mass of the compound/element.

	2
	Incorrect Response: Student makes a mistake when locating information on the periodic table, reading chemical formulae OR calculating mass

	1
	Off topic

	0
	No attempt

	9
	Unscorable


#22a

	Score
	Description

	7
	Uses the idea of relative density to justify choice of balloons.

e.g. “These will float b/c they are less dense than air.” 

	6
	Uses the idea of density alone to justify choice of balloons.

e.g. “These will float b/c their densities are low.

	5
	Uses the ideas of mass AND volume to explain choices.

	4
	Uses the idea of mass OR volume to explain choices.

	3
	Uses symbol on graph or past experience with the graph to justify choices.

	2
	Unconventional feature.

	1
	Off topic

	0
	No attempt

	9
	Unscorable


#22b and c

	Score
	Description

	5
	Mass and Volume AND density are correct.

(Mass =  1.35 (+/- .25), Volume =  1.55 (+/- .25), density =  0.871

	4
	Mistake in Mass or Volume but uses density equation properly

	3
	Mass and Volume correct but does not show an understanding of density equation.

	2
	Mistake in Mass and or Volume AND does not show understanding of density equation.

	1
	Off topic

	0
	No attempt

	9
	Unscorable


#22d

	Score
	Description

	7
	Student considers density of the medium:

Decrease mass, increase volume AND Change the medium

OR

Decrease Density AND Change the Medium

	6
	Decrease Density

	5
	Decrease Mass and Increase Volume

	4
	Decrease Mass OR Increase Volume; fails to apply concept of mass or volume correctly.

	3
	Change mass or volume

	2
	Unconventional feature

	1
	Off topic

	0
	No attempt

	9
	Unscorable


#22e

	Score
	Description

	7
	Considering the medium: “Depends”  The density of air is approximately 1.2g/cm^3, but this changes from day to day.

	6
	Considering the medium: “Yes” OR “No”  

b/c the density of the balloon is less tan or equal to the density of the air (approx. 1.2g/cm^3)

	5
	Considering the medium: 

“Can’t tell” b/c need to know the density of the medium.

	4
	“Yes” b/c it has a small density OR “No” b/b it has a large density.

	3
	Discusses Mass and Volume but not ‘density’

	2
	All other answers

	1
	Off topic

	0
	No attempt

	9
	Unscorable


Causal Collisions:


Student understands that particles in a gas are spread out, they collide more frequently and with more force.  As a result they get farther apart.





Causal KE:


Student understands that particles in a gas are (1) spread out, (2) moving faster because they have more kinetic energy than they do in their liquid or solid states








