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Scoring Guide Summary


Task:  Capturing a “Volcanic” Eruption






GE S:9-12:15

	Question
	DOK/Webb Level
	GE Assessed
	Total Score Points
	Expected Student Response
	Content Areas of Possible Misconception

	1
	1
	S9-12:15 bullet 2 
	1
	     The Law of Conservation of Mass states that, in an ordinary chemical reaction, mass cannot be created or destroyed, but atoms can be rearranged to make new forms of matter.


	Student may not understand the concept of the Law of Conservation of Mass.  Students may also not understand that a nuclear reaction is a chemical reaction and that will change the mass.

	2
	2
	S9-12:2 bullet 2 
	1
	I predict John’s concern is justified because mass will be lost because of the open system. (i.e.  I think performing the reaction in a beaker will only weakly support the Law of Conservation of Mass because any liquid and/or gas being released by the reaction will not be contained in the beaker and, thus, will not be accounted for in the final mass of this type of open experimental system.)


	Student may not understand the concepts of the Law of Conservation of Mass and/or open and closed experimental systems well enough to make a prediction from the scenario.

	3
	1
	S9-12:4
	1
	Students will record the measurements with the units labeled in the table they design.
	Student may be unfamiliar with the use of the Vernier balance.
Student may lack the knowledge necessary to interpret the scale(s) on the graduated cylinders.  Student may be unfamiliar with constructing an accurate table including a title, all data, and appropriate units.

Student may be unfamiliar with the scientific method with respect to experimental design.

Student may be unfamiliar with designing procedures in clear and concise steps.

	4
	2
	S9-12:4  bullets 1and 2;

	3
	     Students will list in logical order and detailed steps required to successfully complete the given task.  Any hints and/or exceptions to established procedures will be included in the procedure.  Any and all materials and/or techniques will be listed and described in detail.


	Student may be unfamiliar with writing procedures in clear and concise steps.
Student may not include appropriate detail in the procedural steps.

Students may not recognize hints and/or exceptions to established procedures.
Students may not include hints and/or exceptions to established procedures in the procedural steps.

	5
	2
	S9-12:7  bullet 2
	1
	Students will describe the dissolution of baking soda, the generation of bubbles, the spattering of liquid, the transfer of energy, and the production of a gas.


	Student may be unfamiliar with careful and thorough observation of experimental phenomena.
Student may not recognize/observe energy transfer and/or the production of a gas from the chemical reaction.

	6
	2
	S9-12:7  bullet 2
	1
	Student will compare data (initial mass, final mass, and change in mass) between the two experimental designs.
	Student may be unfamiliar with comparison of data and merely list the results.

	7
	3
	S9-12:6 bullets 1 and 2

S9-12:15
	3
	Student will state whether the Law of Conservation of Mass is supported by their data.  No, the Law of Conservation of Mass was not violated.  Although there was a change in mass from initial conditions to final conditions, the type of system affected this difference.  Performing the experiment in a closed system (sealed plastic bag) resulted in data that more strongly support (less change in mass) the Law of Conservation of Mass.  The primary reasons for the changes in mass are the result of the loss of microscopic amounts of liquid due to reaction energy and the loss of gas as reactants are converted to products from the open beaker as well as the loss of gas through microscopic pores in the sealed plastic bag.
	Student may not understand the concepts of the Law of Conservation of Mass and open and closed experimental systems enough to explain the prediction using data from the task as support.
Student may not be able to extrapolate the data to plausible reasons for the changes in mass that, apparently, refute the Law of Conservation of Mass.

	8
	2
	S9-12:2
S9-12:7


	1
	Student will state whether their prediction was supported by their data.  My results and observations support my prediction as evidenced by the fact that performing the “volcano reaction” experiment in an open system yielded results (larger change in mass than when the experiment was performed in a closed system) that suggest the Law of Conservation of Mass was violated.
	Student may not understand the concepts of the Law of Conservation of Mass and open and closed experimental systems enough to explain the prediction using data from the task as support.

Student may not be able to extrapolate the data to plausible reasons for the changes in mass that, apparently, refute the Law of Conservation of Mass.

	9
	1
	S9-12:15  bullet 1
	1
	Baking soda and vinegar are composed of atoms.  In a chemical reaction where mass is conserved (Law of Conservation of Mass), the atoms composing baking soda and vinegar are rearranged to yield the products sodium acetate, water, and carbon dioxide.  At no time are those atoms “destroyed” nor are different atoms “created”.  Therefore, the number of each atom before the reaction must equal the number of each atom after the reaction.  My data support the Law of Conservation of Mass because the number of each atom before and after the reaction are equal.
	Student may not understand the concepts of atoms and atomic structure.
Student may not understand the relationship between the Law of Conservation Mass and chemical reactions.

Student may not understand the relationship between atoms and chemical composition.

Student may not understand the concepts of the Law of Conservation of Mass and open and closed experimental systems enough to explain the prediction using data from the task as support.

	10
	2
	S9-12:15
	1
	The ash was only one product which was measurable.  The other materials went into the air.  The chimney was an open system.


	Student may not understand the concept of the Law of Conservation of Mass.
Student may not understand that experimental data may not necessarily support a given law yet the law is still valid based on logical explanations for the discrepant data.

Student may not understand the concept of burning and the specific products yielded from burning wood.
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