The following question  refer  to the diagram below, showing a food web. The arrows show the direction of energy flow. Each arrow points from the organism that is consumed to the organism that consumes it. Use the information in the food web to answer the
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1. One year, a parasite infects squirrels and significantly reduces the squirrel population.
What effect is a decrease in the population of squirrels most likely to have on the fox population? Fill in only one oval.
• Ⓐ Population will increase.
• Ⓑ Population will decrease.
• Ⓒ Population will remain the same.
Use the food web to explain your answer.
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
What effect is a decrease in the population of squirrels most likely to have on the salamander population? Fill in only one oval.
• Ⓐ Population will increase.
• Ⓑ Population will decrease.
• Ⓒ Population will remain the same.
Use the food web to explain your answer.
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
Scoring Guide
Score & Description:
This item was scored in 2 parts. 
Part A: Effect on fox population 
Part B: Effect on salamander population
Part A:
Complete
Student response selects (B), Population will decrease, and provides a plausible explanation based on the direct feeding relationship between the fox and squirrel in the food web.
Partial
Student response selects (A), Population will increase, and provides a plausible explanation based on the food web. 
OR 
Student response selects (C), Population will remain the same, and provides a plausible explanation based on the food web.
Unsatisfactory/Incorrect
Student response is inadequate or incorrect.
Part B:
Complete
Student response selects (B), Population will decrease, and provides a plausible explanation based on the salamander being an alternate food source for the fox or hawk in the food web.
Partial
Student response selects (A), Population will increase, and provides a plausible explanation based on the food web. 
OR 
Student response selects (C), Population will remain the same, and provides a plausible explanation based on the food web.
Unsatisfactory/Incorrect
Student response is inadequate or incorrect.
Composite Score:
Student response received one of four possible composite scores (Complete, Essential, Partial, Unsatisfactory/Incorrect) based on the student's combined performance on Parts A and B of the item. For example, a student response Complete for Part A and Partial for Part B received a composite score of Essential.
	Composite Score
	Part A
	Part B

	Complete
	Complete
	Complete

	Essential
	Complete
	Partial

	Partial
	Complete

	Partial
	Partial

	Complete
	Unsatisfactory/ Incorrect

	Unsatisfactory/ Incorrect
	Complete

	Partial
	Partial
	Unsatisfactory/ Incorrect

	Unsatisfactory/ Incorrect
	Partial

	Unsatisfactory/ Incorrect
	Unsatisfactory/ Incorrect
	Unsatisfactory/ Incorrect


	Parts A and B: Complete - Student Response

	One year, a parasite infects squirrels and significantly reduces the squirrel population.
What effect is a decrease in the population of squirrels most likely to have on the fox population? Fill in only one oval.
[image: image2.png]@ Population will increase.
® Population will decrease.

©  Population will remain the same.




Use the food web to explain your answer.
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What effect is a decrease in the population of squirrels most likely to have on the salamander population? Fill in only one oval.
[image: image4.png]@ Population will increase.
@ Population will decrease.

© Population will remain the same.




Use the food web to explain your answer.
[image: image5.png]Tre salesrarder populctionwill decrense becase.
15 Shown en the web mmmwmsad

salamanders, i thee ore o sqpicrels He. whhmmn





	Scorer Comments:
The response selects (B) for Part A and provides a plausible explanation based on the feeding relationship between the fox and squirrel. The response selects (B) for Part B and provides a plausible explanation based on the salamander being an alternate food source for the hawk. 


	Part A: Complete and Part B: Partial - Student Response

	One year, a parasite infects squirrels and significantly reduces the squirrel population.
What effect is a decrease in the population of squirrels most likely to have on the fox population? Fill in only one oval.
[image: image6.png]@ Population will increase.
® Population will decrease.

© Population will remain the same.




Use the food web to explain your answer.
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What effect is a decrease in the population of squirrels most likely to have on the salamander population? Fill in only one oval.
[image: image8.png]® Population will increase.
® Population will decrease.

© Population will remain the same.




Use the food web to explain your answer.
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	Scorer Comments:
The response selects (B) for Part A and provides a plausible explanation based on the feeding relationship between the fox and squirrel. The response selects (A) for Part B and provides a plausible explanation based on fewer predators for the salamander. 


	Part A: Partial and Part B: Complete - Student Response

	One year, a parasite infects squirrels and significantly reduces the squirrel population.
What effect is a decrease in the population of squirrels most likely to have on the fox population? Fill in only one oval.
[image: image10.png]@ Population will increase.
® Population will decrease.

@ Population will remain the same.




Use the food web to explain your answer.
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What effect is a decrease in the population of squirrels most likely to have on the salamander population? Fill in only one oval.
[image: image12.png]@ Population will increase.
® Population will decrease,

© Population will remain the same.




Use the food web to explain your answer.
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	Scorer Comments:
The response selects (C) for Part A and provides a plausible explanation based on alternate food sources for the fox. The response selects (B) for Part B and provides a plausible explanation based on the salamander being an alternate food source for the hawk and fox. 


	Parts A and B: Partial - Student Response

	One year, a parasite infects squirrels and significantly reduces the squirrel population.
What effect is a decrease in the population of squirrels most likely to have on the fox population? Fill in only one oval.
[image: image14.png]@ Population willincrease.
® Population will decrease.

@ Population will remain the same.




Use the food web to explain your answer.
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What effect is a decrease in the population of squirrels most likely to have on the salamander population? Fill in only one oval.
[image: image16.png]@ Population will increase.
® Population will decrease.

© Population will remain the same.




Use the food web to explain your answer.
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	Scorer Comments:
The response selects (C) for Part A and provides a plausible explanation based on alternate food sources for the fox. The response selects (A) for Part B and provides a plausible explanation based on an increase in prey for the salamander. 


	Part A: Complete and Part B: Unsatisfactory/Incorrect - Student Response

	One year, a parasite infects squirrels and significantly reduces the squirrel population.
What effect is a decrease in the population of squirrels most likely to have on the fox population? Fill in only one oval.
[image: image18.png]@ Population will increase.

@ Population will decrease.

© Population will remain the same.




Use the food web to explain your answer.
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What effect is a decrease in the population of squirrels most likely to have on the salamander population? Fill in only one oval.
[image: image20.png]@ Population will increase.
® Population will decrease.

@ Population will remain the same.




Use the food web to explain your answer.
[image: image21.png]_La _the food _uieh

a

it Shows  fhat

Squicel 1§ pot

a food _goufce

0f o SMopender






	Scorer Comments:
The response selects (B) for Part A and provides a plausible explanation based on the feeding relationship between the fox and the squirrel. The response selects (C) for Part B and provides an inadequate explanation. 


	Part A: Unsatisfactory/Incorrect and Part B: Complete - Student Response

	One year, a parasite infects squirrels and significantly reduces the squirrel population.
What effect is a decrease in the population of squirrels most likely to have on the fox population? Fill in only one oval.
[image: image22.png]® Population wil increase.

® Population will decrease.

© Population will remain the same.




Use the food web to explain your answer.
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What effect is a decrease in the population of squirrels most likely to have on the salamander population? Fill in only one oval.
[image: image24.png]@ Population will increase.
@ Population will decrease.

©  Population will remain the same.




Use the food web to explain your answer.
[image: image25.png]TE dw ' w Wger VS sawivvels
ek Aoy W ead A Solwwindors.
Thak vl * de(ase Sala tnavdal  popwiedtion,





	Scorer Comments:
The response selects (B) for Part A and provides an incorrect explanation. The response selects (B) for Part B and provides a plausible explanation based on the salamander being an alternate food source for the hawk. 


	Part A: Partial and Part B: Unsatisfactory/Incorrect - Student Response

	One year, a parasite infects squirrels and significantly reduces the squirrel population.
What effect is a decrease in the population of squirrels most likely to have on the fox population? Fill in only one oval.
[image: image26.png]@ Population will increase.
® Population will decrease.

® Population will remain the same.




Use the food web to explain your answer.
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What effect is a decrease in the population of squirrels most likely to have on the salamander population? Fill in only one oval.
[image: image28.png]@ Population will increase.
® Population will decrease.

® Population will remain the same.




Use the food web to explain your answer.
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	Scorer Comments:
The response selects (C) for Part A and provides an explanation based on alternate food sources for the fox. The response selects (C) for Part B and provides an inadequate explanation. 


	Parts A and B: Unsatisfactory/Incorrect - Student Response

	One year, a parasite infects squirrels and significantly reduces the squirrel population.
What effect is a decrease in the population of squirrels most likely to have on the fox population? Fill in only one oval.
[image: image30.png]® Population will increase.
® Population will decrease.

© Population will remain the same.




Use the food web to explain your answer.
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What effect is a decrease in the population of squirrels most likely to have on the salamander population? Fill in only one oval.
[image: image32.png]@ Population will increase.
®  Population will decrease.

©  Population will remain the same.




Use the food web to explain your answer.
[image: image33.png]¥ Yee Wgwks Con ook Loax mw\q
~ SaleeonGer'S Ao eor, Ynen ¥
Cbm\(% OYRC Yy Squirrels .





	Scorer Comments:
The response selects (A) for Part A and provides an incorrect explanation. The response selects (B) for Part B and provides an incorrect explanation. 



NAEP national performance results in Science at grade 8: 2009
Predict changes in populations based on the food web - Part A
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# Rounds to zero.
NOTE: These results are for public and nonpublic school students.  Percentages may not add to 100 due to rounding.
SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 2009 Science Assessment.
NAEP national performance results in Science at grade 8: 2009
Predict changes in populations based on the food web - Part B
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# Rounds to zero.
‡ Reporting standards not met.
NOTE: These results are for public and nonpublic school students.  Percentages may not add to 100 due to rounding.
SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 2009 Science Assessment.
