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Grade 11 Science Released Item Information

. 1 Assessment Depth of 2 Tot.al
Item Number Big Idea Target Knowledge Item Type Answer Key Pos§1ble
Code Points
1 INQ PS 1-1 2 MC B 1
2 SAE PS 2-6 2 MC D 1
3 SAE PS 2-7 1 MC D 1
4 POC ESS 1-1 2 MC D 1
5 POC ESS 1-3 2 MC D 1
6 SAE ESS 3-7 1 MC D 1
7 FAF LS 1-1 2 MC A 1
8 POC LS 1-2 1 MC D 1
9 INQ LS 3-8 2 MC D 1
10 SAE LS 1-1 3 CR 4
Grade 11 Science Released Inquiry Task Information
Depth of Total
Item Number Big Idea' Inquiry Construct Knowledge Item Type > Possible
Code Points
1 INQ 1 3 SA 2
2 INQ 8 2 CR 3
3 INQ 10 2 SA 2
4 INQ 5 3 CR 3
5 INQ 11 2 SA 2
6 INQ 2 3 CR 3
7 INQ 12 3 CR 3
'Big Idea: NOS = Nature of Science, SAE = Systems and Energy, MAS = Models and Scale,
POC = Patterns of Change, FAF = Form and Function, INQ = Scientific Inquiry
’Item Type: MC = Multiple Choice, CR = Constructed Response, SA = Short Answer
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PS1 (9-11) INQ-1 Students will use physical and chemical properties as determined through an investigation to
identify a substance.

@ The table below shows the densities of four

metals.
Metal Densities
Metal Density (g/cm?3)
Magnesium 1.7
Aluminum 2.7
Iron 7.8
Lead 11.3

A student has four rods, each made from
one of the metals listed in the table. Which
additional set of data will allow the student
to identify the rods using the table?

A. the color and mass of each rod

B. the mass and volume of each rod

C. the volume and length of each rod

D. the length and shape of each rod
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PS2 (9-11) SAE-6 Students will, using information provided about chemical changes, draw conclusions
about and explain the energy flow in a given chemical reaction (e.g., exothermic reactions,
endothermic reactions).

@ The graph below shows the change in energy
that occurs during a chemical reaction.

A

Reactants

Energy

Products

Y

Progress of Reaction

Which of the following is most likely to
happen as the reaction nears completion?

A. The energy level of the reactants remains
constant.

B. The energy level of the reactants increases
gradually.

C. The reaction takes in energy from its
surroundings.

D. The reaction releases energy to its
surroundings.
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PS2 (9-11) SAE-7 Students will explain relationships between and among electric charges, magnetic fields,
electromagnetic forces, and atomic particles.

€ Which statement best describes a relationship
between electricity and magnetism?
A. Electric currents weaken magnetic fields.

B. There can be no magnetic fields without
electric currents.

C. Electric currents can demagnetize
permanent magnets.

D. Changing magnetic fields can create
electric currents.



NECAP 2012 RELEASED ITEMS
GRADE 11 SCIENCE

ESS1 (9-11) POC-1 Students will, provided with geologic data (including movement of plates) on a given
locale, predict the likelihood for an Earth event (e.g., volcanos, mountain ranges, islands,
earthquakes, tides, tsunamis).

@ The Hawaiian Islands formed as the
lithosphere moved over a hot spot.
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In which region will another island most
likely form in the future?

A. region I

B. region II

C. region III

D. region IV
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ESS1 (9-11) POC-3 Students will explain how internal and external sources of heat (energy) fuel geologic
processes (e.g., rock cycle, plate tectonics, sea floor spreading).

Please use the Plate Movements diagram on the
reference sheet to answer the question.

© Black smokers vent superheated water and
minerals onto the ocean floor. Tall chimneys
of solidified minerals develop around these
vents.

Black smokers are located most likely in
which region of Earth’s plate boundaries?
A. the Eurasian and African Plates

B. the Nazca and South American Plates
C. the North American and Pacific Plates
D. the South American and African Plates

ESS3 (9-11) SAE-7 Students will, based on the nature of electromagnetic waves, explain the movement and
location of objects in the universe or their composition (e.g., red shift, blue shift, line spectra).

@ A source of light is moving toward an
observer. What can the observer detect?
A. The speed of the light is increasing.

B. The energy of the light is growing less
intense.

C. The wave crests of the light are
spreading apart.

D. The wavelength of the light is becoming
shorter.



NECAP 2012 RELEASED ITEMS
GRADE 11 SCIENCE

LS1 (9-11) FAF-1 Students will use data and observation to make connections between, to explain, or to justify
how specific cell organelles produce/regulate what the cell needs or what a unicellular or multi-
cellular organism needs for survival (e.g., protein synthesis, DNA replication, nerve cells).

@ If a single-celled saltwater organism is placed
in freshwater, it will not be able to survive.

Which statement explains why this is true?
A. The organism’s cell will absorb too much
water through osmosis.

B. The organism’s cell will release too many
hydrogen ions through diffusion.

C. The organism’s cell will release too much
water through facilitated diffusion.

D. The organism’s cell will absorb too many
sodium ions through osmosis.

LS1 (9-11) POC-2 Students will explain or justify with evidence how the alteration of the DNA sequence may
produce new gene combinations that make little difference, enhance capabilities, or can be
harmful to the organism (e.g., selective breeding, genetic engineering, mutations).

@ Which change is the primary effect of a DNA
mutation?
A. coding for a new carbohydrate
B. coding for a new lipid
C. coding for a different kind of nucleic acid
D. coding for a different protein
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LS3 (9-11) INQ-8 Students will, given information about living or extinct organisms, cite evidence to explain the
frequency of inherited characteristics of organisms in a population, OR explain the evolution
of varied structures (with defined functions) that affected the organisms’ survival in a specific
environment (e.g., giraffe, wind pollination, or flowers).

© Monarch butterflies are poisonous and bad-
tasting to birds. Viceroy butterflies have
developed a color pattern similar to that of
monarch butterflies but are tasty to birds.

How might the similar appearance of the
two types of butterflies be a disadvantage to
monarch butterflies?

A. Both types of butterflies will be unable
to determine mates in their own species
because the two types look so much
alike.

B. The increased number of viceroy
butterflies will cause a decrease in
the food supply available for monarch
caterpillars.

C. Birds might develop resistance to the
poison in monarch butterflies and start
eating both types of butterflies.

D. Birds might mistake monarch butterflies

for viceroy butterflies and start attacking
more monarch butterflies.
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LS1 (9-11) SAE-1 Students will use data and observation to make connections between, to explain, or to justify
how specific cell organelles produce/regulate what the cell needs or what a unicellular or multi-
cellular organism needs for survival (e.g., protein synthesis, DNA replication, nerve cells).

@ Enzymes are biological catalysts that require specific environmental conditions for proper functioning.
The graph below shows the activity of enzymes X and Y.
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a. Use data from the graph to describe the environmental condition each enzyme needs for proper
functioning.

b. Identify which enzyme is most likely found in a human stomach. Explain your reasoning.
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Scoring Guide

Score Description

The response demonstrates a thorough understanding of using data to explain how specific
cell organelles regulate what the cell needs. The response uses data from a graph to
4 describe in detail the environmental condition enzymes X and Y need for proper functioning.
The response also identifies which enzyme is most likely found in a human stomach and
explains the answer in detail.

The response demonstrates a general understanding of using data to explain what a cellular

3 . . .
organism needs for survival. The overall response is general.

2 The response demonstrates a limited understanding of using data to explain what a cellular
organism needs for survival. The overall response is limited.

1 The response demonstrates a minimal understanding of using data to explain what a cellular
organism needs for survival. The overall response is minimal.

0 The response is incorrect or irrelevant to the skill or concept being measured.

Blank No response

Training Notes:
a. A thorough response can be exemplified by the following sample response:

The graph shows that enzyme functioning is affected by the pH of its environment. Enzyme X is
most effective in an acid environment (or high H* ions or pH of about 4). Enzyme Y is most effective
in a neutral (or pH of about 7) or slightly basic environment. [The response may include a statement
about the graph such as the graph shows that the maximum enzyme activity peaks at different pH
levels for Enzyme X and Enzyme Y.]

b. A thorough response can be exemplified by the following sample response:

Enzyme X is most likely found in the stomach because Enzyme X has its maximum activity in an
acidic environment and the stomach produces HCI, which is an acid needed for digestion.

10
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Score PoinT 4
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The response includes a correct range of environmental conditions at which Enzymes X and Y function with
reference to the graph. The response also correctly identifies Enzyme X as the enzyme most likely found in
the stomach and explains why in sufficient detail, including a connection between the pH scale and acidity.

11
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Score PoinT 3
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The response gives a broad range of pH values for each enzyme given; however, it does name the pH
values at which each enzyme functions best. In part (b), there is a correct connection between Enzyme X

and the stomach; however, the response does not connect the idea of acidity to the pH range given for
Enzyme X on the graph.

12
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Score PoINT 2
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The response demonstrates a limited understanding of the relationship between enzyme function and the
pH scale. The response correctly identifies a broad range of pH functionality for each enzyme; however, the
response reverses the pH scale and suggests that pH 8 is more acidic than pH 4.
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Score Point 1
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The response demonstrates a minimal understanding of the environmental conditions needed for proper
functioning of these enzymes. This response receives credit for determining the correct enzyme that would
function in the human stomach. Part (a) of the question was never addressed; part (b) needs more detail
about how the student came to choose this enzyme with support from the graph.

14
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Score Point 0O
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The response does not use specific data from the graph to answer part (a). Part (b) had an incorrect
choice of enzyme with no explanation included.
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Broad Area of Inquiry: Formulating Questions and Hypothesizing
Inquiry Construct 1: Analyze information from observations, research, or experimental data for the
purpose of formulating a question, hypothesis, or prediction.

@ Write a hypothesis about what causes some fish to have higher mercury concentrations than other fish.
Explain your reasoning.

Scoring Guide

Score Description

The response demonstrates a general understanding of how to analyze information from
data for the purpose of formulating a hypothesis. The response includes a hypothesis about

2 what causes some fish to have higher concentrations of mercury than other species and
explains the reasoning.

1 The response demonstrates a limited understanding of how to analyze information from
experimental data for the purpose of formulating a hypothesis.

0 The response does not contain any correct elements or is irrelevant.

Blank No response

Training Notes:

Sample responses:

* Mercury concentration in fish will increase with increasing trophic level because as the trophic
level increases the prey eaten is higher on the food chain. This food will have more mercury
than the food in a lower trophic level.

* Mercury concentration in fish will increase with increasing length and weight because bigger fish
are probably older than smaller fish and so have been accumulating mercury in their body for a
longer period of time.

* Mercury concentration in fish will increase with increasing mercury pollution in the body of water.
Organisms that live in water that has a lot of mercury will most likely ingest more mercury than
those in water that doesn’t have much mercury.

Training notes:
To receive full credit the response must include

e a statement that can be reasonably investigated by research (Internet, books, magazines,
newspapers).

* a cause-effect relationship between mercury levels in fish and the idea of increasing mercury
accumulation in organisms. This relationship may be either directly stated or implied.

16
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Score PoINT 2
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The response offers a reasonable hypothesis and contains a general explanation for the reasoning behind the
hypothesis.

Score Point 1
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The response offers a reasonable hypothesis without explanation for the reasoning behind the hypothesis.

Score Point 0

® Dhes Eposed  to ooy

Chermga) ¢

The response contains no correct or relevant information.

17




NECAP 2012 RELEASED INQUIRY TASK
GRADE 11 SCIENCE

Broad Area of Inquiry: Conducting Investigations
Inquiry Construct 8: Use accepted methods for organizing, representing, and manipulating data.

€@ Use the data in Figure 2 to graph the mercury concentration of the organisms in each trophic level.
Be sure to include all the required elements of a graph.

Scoring Guide

Score Description
The response demonstrates a thorough understanding of how to use accepted methods
3 for representing data. The response includes a graph of the mercury concentration for
each trophic level as given in the data in Figure 2. The graph includes all the appropriate
information.
2 The response demonstrates a general understanding of how to use accepted methods for
representing data.
1 The response demonstrates a limited understanding of how to use accepted methods for
representing data.
0 The response does not contain any correct elements or is irrelevant.
Blank No response

Training Notes:

To receive full credit the response must

e be a bar graph.

e be properly titled (effect of the independent variable on the dependent variable) with axes clearly
and correctly labeled.

* have units clearly denoted such that graph can be accurately interpreted (unit values obvious
and spacing between values relatively proportional per data).

18
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Score Point 3
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The response shows a properly titled bar graph with data and variables correctly represented. The axes are
clearly labeled with the correct units.

19




NECAP 2012 RELEASED INQUIRY TASK
GRADE 11 SCIENCE

Score Point 2 (ExampLE A)
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The response shows the data clearly and accurately and contains proper labels and units; however, this is a

histogram, not a bar graph.
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Score Point 2 (ExampLE B)
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The response shows the data clearly and accurately and contains proper labels and units; however, this is a
line graph, not a bar graph.
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Score Point 1
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The response has an appropriate title and properly labeled axes. However, this line graph has a y-axis that
is set on an arbitrary scale that does not properly represent the relative magnitude of the data.
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Score Point 0O
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The response does not demonstrate an understanding of how to properly graph data.
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Broad Area of Inquiry: Conducting Investigations
Inquiry Construct 10: Summarize results based on data.

€ Based on the data in Figure 2 and your graph, describe the pattern of mercury concentration among
the organisms in the ponds. Support your description with specific examples from the data.

Scoring Guide

Score Description

The response demonstrates a general understanding of how to summarize results based on
2 data. The response includes a description of the pattern of mercury concentration among
organisms in the pond as shown in Figure 2 or your graph.

The response demonstrates a limited understanding of how to summarize results based
on data.

0 The response does not contain any correct elements or is irrelevant.

Blank No response

Training Notes:
Sample response:

As trophic level increases from primary producer to tertiary consumer, the mercury concentration in
the organisms also increases. The average mercury concentration increased from 0.019 mg/kg for
organisms in the primary producer trophic level to 0.124 mg/kg for organisms in the tertiary consumer
trophic level.

Training notes:
To receive full credit the response must include
* identification of the trend of increasing concentration at higher trophic levels.

e a concrete example that compares a mercury measurement at a lower trophic level with a
mercury measurement at a higher trophic level.

24
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Score PoOINT 2
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Score POINT 2 (CONTINUED)
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The response includes an identification of the trend in increasing mercury concentrations at higher trophic
levels. The response also compares two data points in upper and lower trophic levels from Figure 2 or the
student’s graph to support the identification of the trend.
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Score Point 1
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Score PoINT 1 (CONTINUED)

Va .
() kR S‘-_-’]g,g;“q! Colrodttakion n it lerent Tropic
~ eve\s
0.8 !
e
|
(]
[l
0-0' i | i-;. ‘ | . ]—
nea D v A2 { | Wl

Pflm wgg% meone.:;.-ns m‘g?w('b

The response includes an identification of the trend in increasing mercury concentrations at higher trophic
levels. This identification is supported by a limited statement drawn from the overall data, but does not

compare mercury measurements at different trophic levels.
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Score Point 0
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The trend stated in the response is incorrect—the producers, not the primary consumers, have the least
mercury. The additional information given is an observation of the information given in the graph rather than a

pattern. This response contains no relevant correct information.
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Broad Area of Inquiry: Planning and Critiquing of Investigations
Inquiry Construct 5: Develop an organized and logical approach to investigating the question, including
controlling variables.

@ Find data in Figure 1 that do not agree with the data in Figure 2.

a. Describe a different procedure for recording the data in Figure 2 that would provide a better
understanding of mercury concentrations in the organisms.

b. Explain why this procedure might improve the agreement of the data in Figure 1 and Figure 2.

Scoring Guide

Score Description

The response demonstrates a thorough understanding of how to develop an organized
and logical approach to investigating a question. The response includes a clear description
3 of a different procedure for recording the data in Figure 2 that would provide a better
understanding of the data. The response also explains why this procedure might improve the
agreement of the data in Figure 1 and Figure 2, with sufficient and logical reasons given.

The response demonstrates a general understanding of communicating how to develop an

2 organized and logical approach to investigating a question.

1 The response demonstrates a limited understanding of communicating how to develop an
organized and logical approach to investigating a question.

0 The response does not contain any correct elements or is irrelevant.

Blank No response

Training Notes:
Sample response:

It is unclear if the data are recorded for each species separately in Figure 2 or as an average for
all of the organisms at each trophic level. For example, brown bullheads have low mercury in Figure
1, but in Figure 2 they are tertiary consumers with the highest level of mercury. But, we don’t know
the actual mercury level for brown bullheads in Figure 2. It might be lower than the mercury levels of
other tertiary consumers, which would agree better with Figure 1 data.

Training notes:
To receive full credit the response must include
* a clear description of a different procedure.
* logical, relevant reasons the different result would improve data agreement.
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Score PoinT 3
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The response offers a reasonable alternative procedure for recording the data in Figure 2 and supports
the alternative procedure with a thorough explanation of how it would improve the data agreement between
Figures 1 and 2.
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Score PoINT 2
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Much of part (a) in this response is devoted to identifying the data disagreement between the two figures;

only the last sentence gives an alternative recording procedure. Part (b) offers a general explanation of how

the alternative procedure would improve the data agreement between the two figures.
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Score Point 1
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Overall, a limited alternative procedure is given with a vague explanation as to how it would improve data
agreement.
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The response restates the problem with the data agreement between the two figures. This was not part
of the question asked and receives no credit. The response does not identify or explain an alternative
procedure for recording the data that would improve data agreement.
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Broad Area of Inquiry: Developing and Evaluating Explanations
Inquiry Construct 11: Analyze data, including determining if data are relevant, artifact, irrelevant, or
anomalous.

@ Analyze the data in Figure 2 and Figure 3. Based on the data in Figure 3, describe one advantage and
one disadvantage of presenting the average mercury concentration of each trophic level in Figure 2.

Scoring Guide

Score Description
The response demonstrates a general understanding of how to provide reasons for
2 appropriateness of procedures. The response includes descriptions of one advantage and
one disadvantage of presenting the average mercury concentration for each trophic level
in Figure 2, as supported by the data in Figure 3.
1 The response demonstrates a limited understanding of how to provide reasons for
appropriateness of procedures.
0 The response does not contain any correct elements or is irrelevant.
Blank No response
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Training Notes:

Sample response:

An advantage of presenting the average mercury concentration for each trophic level in Figure 2

is that the trend of increasing mercury concentration with increasing trophic level is more obvious
to see. Figure 3 shows a broad range of mercury concentration in yellow perch that overlaps the
mercury concentration of organisms in other trophic levels. This is probably true for species in all of
the trophic levels. Therefore, presenting the average is the best way to illustrate the trend.

A disadvantage of presenting the average mercury concentration for each trophic level in Figure 2 is
that the average does not identify differences between mercury concentration or the range of mercury
concentration for each species. This may be important for someone who is deciding what fish to eat.

Training notes:

Possible advantages may include, but are not limited to, the following:
* makes trend(s)/pattern(s) clearer
e simplifies data or graphic presentation

Possible disadvantages may include, but are not limited to, the following:
e individual fish and species data unknown
e data is not verifiable/repeatable
e sources of error are not as apparent
* range of measurements is not given
e number of fish species per pond
* size and age of fish
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Score PoOINT 2
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The response gives a thorough explanation of a disadvantage to Figure 2, using specific data from both
figures. The advantage given is correct and concise.

Score Point 1 (ExampLE A)
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The response gives a limited advantage and disadvantage without significant support from the figures.
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Score Point 1 (ExampLE B)
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The response does not state why giving an average of the trophic levels is an advantage. The disadvantage
offered is a correct statement, but does not explain why this is a disadvantage. There is also no data
support from the figures in the response.

Score Point 0
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The response discusses an advantage and a disadvantage of Figure 3, not of Figure 2 as specifically stated
in the question.
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Broad Area of Inquiry: Formulating Questions & Hypothesizing
Inquiry Construct 2: Construct coherent argument in support of a question, hypothesis, prediction.

@ Identify the pattern of the data shown in Figure 4. Explain how this pattern provides information
to help answer the research question.

Scoring Guide

Score Description

The response demonstrates a thorough understanding of how to construct a coherent
3 argument in support of a hypothesis. The response correctly identifies the pattern of the
data and explains how the pattern provides information to help answer the research question.

The response demonstrates a general understanding of how to construct a coherent argument

2 in support of a hypothesis.

1 The response demonstrates a limited understanding of how to construct a coherent argument
in support of a hypothesis.

0 The response does not contain any correct elements or is irrelevant.

Blank No response

Training Notes:
Sample response:

Mercury concentration in largemouth, smallmouth, and spotted bass generally increases as fish length
increases. Therefore, one cause of higher mercury concentration in fish may be size. This relationship
is probably due to

* the age of the fish. As a fish gets older, it increases in size.

* the quantity of food the fish eats. The larger the fish, the greater the amount of food that it
eats and the greater the amount of mercury it takes into its body.

e the time to accumulate mercury in tissues. As a fish gets older and increases in size, it has
had more time than a smaller, younger fish to add mercury to the tissues in its body.

* the type of species, which contributes to size or length of fish.

Training notes:

To receive full credit the response must include
* a clear statement of the positive relationship between mercury concentration and fish length.
e a valid explanation of how this relationship relates to the research question.
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Score PoinT 3
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The response clearly identifies the correct pattern between fish length and mercury concentration. The
response also includes a thorough explanation of how the pattern provides information to help answer the

research question.

Score PoInT 2
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The response correctly identifies the pattern between fish length and mercury concentration. There is a
limited connection back to the research question without further explanation.
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Score PoInT 1
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The response correctly identifies the trend shown in Figure 4. The connection back to the research question
restates the trend in the data rather than offering further explanation.
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The response describes Figure 4 without any identification of the trend or connection back to answer the
research question.
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Broad Area of Inquiry: Developing and Evaluating Explanations

Inquiry Construct 12: Use evidence to support and justify interpretations and conclusions or explain how
the evidence refutes the hypothesis.

o Based on the data in Figures 1, 2, 3, and 4, explain whether the evidence supports or refutes the
hypothesis you proposed in question 1. Include two specific examples to support your reasoning.

Scoring Guide

Score Description
The response demonstrates a thorough understanding of how to use data to explain how the
3 evidence supports or refutes the hypothesis. The response explains whether the hypothesis
is supported or not supported (refuted) by the data/evidence. The response includes two
specific data examples to support the reasoning.
2 The response demonstrates a general understanding of how to use data to explain how
the evidence supports or refutes the hypothesis.
1 The response demonstrates a limited understanding of how to use data to explain how the
evidence supports or refutes the hypothesis.
0 The response does not contain any correct elements or is irrelevant.
Blank No response

Training Notes:
Sample response:

| hypothesized that mercury concentration in fish will increase with increasing trophic level. The data
in Figure 1 and Figure 2 support my hypothesis. Figure 1 shows that big predatory fish at the top
of the food chain have the highest mercury levels (bass and pickerel). Figure 2 shows that mercury
concentration increased from 0.019 ppm for primary producers to 0.124 ppm for tertiary consumers.

Training notes:
To receive full credit the response must include
e a statement affirming or denying that the hypothesis is supported.

e citation of at least two (2) specific examples from the data presented that logically support the
conclusion.
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Score PoinT 3
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The response gives a clear statement supporting the student’s hypothesis with two specific examples to
support the reasoning.
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The response gives a clear statement supporting the student’s hypothesis with two pieces of general evidence
from unnamed sources.
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The response includes a limited statement of support for the student’s hypothesis without specific data or
evidence from the figures.
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The response contradicts itself by refuting the student’s hypothesis and then supporting the refutation with an
incorrect statement followed by a restatement of the hypothesis.
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