WITQ Assessment #1 – Final Rubric – 06.18.08


Coding note: Throughout this rubric, the term “solution” is used to refer to the combination of the process used to solve the problem and the answer obtained from that process.

Coding note: The final answer for a given problem will consist of a circled answer. If no circled answer appears the final answer will be noted by the farthest right or farthest down answer on the page or what the coder considers to be the final answer.

1. What is the value of the expression below when x = 10? 
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Correct answer is 9/17, or 45/85, or some equivalent value. 
Possible mistakes:

	· Failing to substitute in x = 10 correctly
	· Addition mistakes

	· Multiplication mistakes
	· Errors simplifying

	· Giving an approximate final answer instead of giving exact final answer (e.g. 0.529, unless “approximately equal” is clearly indicated).


0: Blank or no honest effort (e.g. "I don't know (IDK.)")

1: Solution has more two or more of the above errors, or has an incorrect or incomplete solution with no work, or is way off track.

2: Only one error is seen as listed above.

3: Correct answer is clearly indicated without errors.
2. If x was a negative number, do you think the value of 
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 would be positive, negative, or can’t you tell? Justify your answer.

· States correct answer: “Can’t tell”

· Evidence of plugging in at least one additional number from +10 to see examples.

· Evidence that a diverse set of examples was considered (large/small, 0, negative/positive)

· Stating that a negative divided by a negative is positive, or similar comment.

0: Blank or no honest effort (e.g. "I don't know (IDK.)")

1: Response meets 0 or 1 of the above criteria.

2: Two of the above criteria have been discussed.

3: Three or more of the above criteria have been discussed.

3. Sarah and Jacob compared their bowling scores. Sarah’s total score was 109 points greater than Jacob’s total score. Write an equation that represents Jacob’s total score j based on s, Sarah’s total score. 

Correct answer “j = s – 109”

0: Blank or no honest effort (e.g. "I don't know (IDK.)")
1: some effort shown but no correct answer.

2: an equation appears that includes j and s, and equivalent to the form “j = s – 109”, but not as listed above (e.g. s = j + 109).

3: The correct answer appears as listed above.

4. Is there a different equation you could have written to represent the relationship between Jacob’s and Sarah’s scores? If so, write one. If not, explain why.

Correct answers: Any equation that is equivalent to and significantly different from the one the student listed in #3. (Note: The equation must follow from #3 to be considered correct here; therefore, if #3 is blank #4 will necessarily receive a 1.)
0: Blank or no honest effort (e.g. "I don't know (IDK.)")
1: Answers ‘no’ to the question or shows some work but does not write an equation, 
OR writes exactly the same equation as in #3, 

OR writes an equation that is not equivalent to that written in #3.

2: Writes an equation that only differs from #3 either by the commutative property of addition or the reflexive property of equality, or similarly trivial manipulations of the equation in #3. (e.g. j + 109 = s changes to 109 + j = s)
3: Writes a correct answer as described above.

5. Which of the following describes one way to solve this equation?
12 – 3x = 5

a. Add 3x to both sides, then divide both sides by 3.

b. Subtract 3x from both sides, then multiply both sides by 3.

c. Add 12 to both sides, then multiply both sides by -3.

d. Subtract 12 from both sides, then divide both sides by -3.

0: Blank or no honest effort (e.g. "I don't know (IDK.)")

1: Incorrect answer was given.

3: Correct answer (d.) is provided.
6. Tony solved the problem 12 – 3x = 5 another way. Here’s how he started his explanation. Fill in the blanks to finish his argument.


   “The first thing I did to solve was to subtract 5 from both sides. 


 
Then I…


Then to finish it, I… 


Correct answer:
Then I… “Added 3x to both sides”



Then to finish it, I… “Divided by 3 on both sides”


-OR-
Then I… “Subtracted 7 from both sides”



Then to finish it, I… “Divided both sides by -3.”


0: Blank or no honest effort (e.g. "I don't know (IDK.)")

1:Solution is limited to “Found the answer” or similar, and fails to use correct application of algebraic concepts, OR solution has more than one mistake, OR is missing key steps.


2: Solution is nearly correct with at most one mistake, such as “Subtracted 3x to both sides” or “Added 7 to both sides”.


3: Solution is completely correct.
7. What is the solution to the equation:    
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Correct answer is “ y = -147”

0: Blank or no honest effort (e.g. "I don't know (IDK.)")
1: An answer given that is positive but not equal to 147, or states y = -3, or includes major algebraic mistake(s).

2: An answer given that is equal to 147, or a negative number with minor computation error.

3: Correct answer is provided.
8. How could you check to make sure your answer to the previous question is correct?

Correct answer is “Plug in y = -147 to see if it works” or “Divide -147 by -7 and see if you get 21” or  some equivalent answer.

0: Blank or no honest effort (e.g. "I don't know (IDK.)")

1: An incorrect or overly vague attempt is made (e.g. “Take -147 times 21” [incorrect] or “Put it into my calculator” [vague]), OR states “Solve the problem again” or something similar (e.g. “multiply -7 x 21 to see if you get -147.”)
2: Describes or demonstrates a correct way of checking but is brief and omits some details (e.g., writes “Divide it out”, or “Divide by 7”without further clarification, or leaves off underlined portions of sample responses.

3: Correct answer is provided.
Note: If answer to #7 was incorrect, replace -147 in this rubric with their answer to #7. 

9. What is the solution to the equation:     
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Correct answer is “x = 12”

0: Blank or no honest effort (e.g. "I don't know (IDK.)")

1: Incorrect order of operations or errors in distributing with incorrect final answer, OR incorrect answer with no or illegible work, OR an incomplete attempt.

2: Correct method for solving the problem but with computational errors. (e.g., 9 x 4 = 32)

3: Correct answer is provided.
10. Compare the methods you used to solve number 7 and number 9. Then complete the following sentences:

a. The methods I used are similar to each other because in 
both of them I… 

b. The methods are different because…


Same because…

	Insightful answers:
	Less insightful answers:

	· cancelled the denominators by multiplying.

· used multiplication to solve it.

· solved for (or isolated) the variable.

· checked my answer by plugging it back in.

· had to use an order of operations

· (other answers that show a similar level of insight into the similarities between the methods)


	· used algebra to solve them

· got them both wrong

· (other answers that are vague or lack insight into the similarities between the methods)




Different because… 


	Insightful answers:
	Less insightful answers:

	· there were more steps in number 9

· number 9 uses subtraction too

· in number 9 you have an extra step, adding 2 to both sides

· I used guess and check in 7 but needed to do more for 9
· (other answers that show a similar level of insight into the similarities between the methods)
	· one has an x and one is a y

· they use different numbers

· the answers are different

· (other answers that are vague or lack insight into the differences between the methods)




Note: If they did not get an answer to number 7 or 9 (or both) but still attempted an answer to this question, they will receive a 1.

0: Blank or no honest effort (e.g. "I don't know (IDK.)")
1: Neither the answer to part a nor part b is “insightful.”

2: The response to a or b is “insightful,” but the other is “less insightful.”

3: The responses to both part a and part b are “insightful.”

11. The president of the science club brought 134 cans of juice on a field trip. Each person on the trip received 3 cans of juice, and there were 20 extra cans. Write an equation that could be used to find n, the number of people who went on the field trip.

Correct answers: (134 – 20)/3 = n,    or 3n + 20 = 134,     or 134 – 3n = 20,    or 114 ÷ 3 = n
0: Blank or no honest effort (e.g. "I don't know (IDK.)")
1: No equation listed, OR an equation that does not involve n, OR an equation that cannot be corrected by adding parentheses (e.g. 
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2: Lists an equation involving n that has a minor flaw that could be corrected by adding parentheses (e.g. 134 – 20 / 3 = n, but not 
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) or that is due to an error of transitivity (e.g. 134 – 20 = 114 ÷ 3 = n).

3: Correct answer is provided.

12. Solve for x if the perimeter is 21. 

Correct answer is “x = 5”

0: Blank or no honest effort (e.g. "I don't know (IDK.)")
1: Did not demonstrate knowledge of perimeter (i.e., there is no evidence that they tried adding the side lengths.)

2: Correctly demonstrated knowledge of perimeter, possibly by writing “x + 2x + 6 = 21” (or equivalent), but failed to come up with x = 5. 

3: Correct answer is provided.
13. Explain how you could check to see if your answer to the previous question is correct.

Correct answers include: 

“Plug in 5 for x and add all three sides to see if the total is 21”, or 

“Add the three sides together and see if you get 21”, or 

0: Blank or no honest effort (e.g. "I don't know (IDK.)")

1: Vague, poorly explained, or illogical solution described, OR method may not catch all errors.

2: Gives a correct answer listed above but omits an underlined portion or includes transitivity errors (e.g. 5 + 10 = 15 + 6 = 21), OR writes “9 + 2(5) + 6 = 21” (or similar) without explanation.

3: Correct answer is provided.
14. What is the value of 
[image: image7.wmf])]

(

2

[

2

y

x

x

-

-

-

 when x = -3 and y = 7? Show your steps.

Correct answer is “ –34” with a valid sequence of steps shown, such as:


-2[x – 2(x – y)]
= -2[-3 – 2(-3 – 7)]


= -2[-3 – 2(-10)]


= -2[-3 + 20]


= -2[17] = -34.

OR


-2[x – 2(x – y)]
= -2[-3 – 2(-3 – 7)]


= -2[-3 + 6 + 14)]


= -2[17] = -34.

(others are possible).

Possible errors in computation:

· Dropping or forgetting a negative sign (e.g., -2(-10) = -20).

· Failure to distribute correctly, or uses incorrect order of operations (e.g., -2(-3 – 7) = 6 – 7).

· Adding or subtracting negatives incorrectly. (e.g., -3 + 20 = -17)

· Forgetting to plug in a value for x and y, or doing so incorrectly.

0: Blank or no honest effort (e.g. "I don't know (IDK.)")
1: Contains two or more of the errors listed above (including repeats of the same error), OR the solution is way off track, OR an incomplete attempt.
2: Contains only one error listed above, or a simple arithmetic mistake (e.g. 2 x 7 = 16).

3: Contains a correct sequence of steps with correct answer.

15. Evaluate 
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. Simplify your answer if possible.

Correct Solution is 3/2, or 1½, or 1.5. (Note: 18/12 is incorrect because it has not been simplified.)

Possible errors:

· Finding a common denominator 

· Computational error

· Simplifying incorrectly

0: Blank or no honest effort (e.g. "I don't know (IDK.)")
1: Two or more errors, or used cross multiplication to solve, or an incomplete attempt, or a solution that is way off track.
2: Only one error listed above is present.
3: Correct answer given in lowest terms.

16. Explain how you could use estimation to see if your previous answer was wrong.

Sample responses: 

· I can use decimals to estimate the problem as “.7 x 2 = 1.4”.

· I can estimate the problem as 2/3 of 2¼, so it should be between 1 and 2. 

· The problem is a fraction (less than one) times a number a little greater than 2, so it should be less than 2. 

· I can estimate the problem as “a little less than 1” times “a little more than 2”, so the answer should be close to 1 x 2 = 2.

0: Blank or no honest effort (e.g. "I don't know (IDK.)")
1: Response is vague, confusing, contains little insight (e.g. “Use my calculator”), OR uses estimation after performing the multiplication (e.g. I got “1 and 6/12”, and 6 is about half of 12, so 1½ is right).

2: Response uses the relative magnitudes of the fractions (e.g., use decimal approximations, or rounds 9/4 to 2) but omits details or contains minor mistakes or oversights that detract from the overall argument.

3: Response is similar to one of the sample responses, or uses other techniques that produce a reasonable estimate. 

17. Simplify the equation 
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Possible errors could include:

· Combining unlike terms (e.g. writing x 2 + x = 2x)

· Failure to distribute (e.g. -x(x – 7) = -x2 – 7; Note: count one error for each term that is not computed correctly)

· Dropping or losing a negative sign (e.g. –x(x – 7) = -x2 – 7x)

· Adding or subtracting negatives incorrectly (e.g. -7x – 2x = -5x)

0: Blank or no honest effort (e.g. "I don't know (IDK.)")

1: Two or more of the above errors shown above OR no work shown with incorrect answer, OR the final answer does not contain the variable x or somehow “solves for x.” 
Coding note: “7x2 – 5x” comes from two errors (a sign error and a subtraction error) and should be coded “1.”

2: Only one error listed above is shown.

3: Correct answer is provided.
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