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Score PoINT 2

Response demonstrates a general understanding of how to make a prediction using available evidence.
Response includes a reasonable hypothesis with data to support it.
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Score PoInT 1
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Response demonstrates a limited understanding of how to make a prediction using available evidence.
Response is a basic hypothesis without data to support it.

Score Point 0
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Response demonstrates a minimal understanding of how to make a prediction using available evidence.
Response is a very general prediction that offers no connection to the prompt request or the data—no
comparison.
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Broad Area of Inquiry: Planning and Critiquing of Investigations
Inquiry Construct 6: Provide reasoning for appropriateness of materials, tools, procedures, and scale used

in the investigation.

@ Identify one possible source of error in the procedure of the investigation. Explain why this could be

a source of error and how this potential error could affect the results of the investigation.

Scoring Guide

Score Description

The response demonstrates a general understanding of whether procedures for a task
are appropriate or inappropriate for the investigation. The response identifies a potential

2 procedural error, explains why it could be a source of error, and describes how the error
could affect the results of the investigation.

1 The response demonstrates a limited understanding of whether procedures for a task are
appropriate or inappropriate for the investigation.

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

Blank No response

Training Notes

Scoring notes:

The response identifies a source of error, explains why it is a source of error, and describes how the
error could affect the results of the investigation.

Potential errors include

Not testing a solution of pure water as a way to calibrate procedure and thermometer/not
making sure measurements are accurate by measuring the freezing temp of 30 mL of pure
water: Improper calibration will produce flawed results. Actual temperatures may be higher or
lower than measured.

Not specifying a reproducible standard way to stir the solution: Using a mechanical stirring
device would homogenize all solutions in the same way. Pockets of pure water or pure antifreeze
will freeze at temperatures different from a homogenized mixture.

Not specifying whether concentrations were by volume or by weight: Select whether
concentrations are by volume or weight and be consistent. This could cause an inconsistency in
freezing points when someone tries to reproduce the experiment.

Each concentration was only tested once so error would be undetected: Multiple trials of each
solution reduce the effect of chance error.
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Score PoINT 2
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Response demonstrates a general understanding by identifying a potential procedural error (between 10 and
100 does not define accurate intervals between 10 and 100) and explains a way the error can be corrected
(“A planned amount should be thought out”).

Score Point 1
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Response demonstrates a limited understanding by identifying a potential procedural error. That the energy
added to the solution due to stirring may reduce some ice crystal formation is considered a reasonable
point, but response does not offer a sufficient explanation.
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Score Point 0 (ExampLe A)
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Response is incorrect. (Response includes having a stirrer in the beaker, but it does not explain why it is a
source or error or how the stirrer in the beaker affects the investigation.)

Score Point 0 (ExampLE B)
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Response is irrelevant. Response offers another experiment.
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Broad Area of Inquiry: Conducting Investigations
Inquiry Construct 8: Use accepted methods for organizing, representing, and manipulating data.

€@ Usec the data in Data Table 1 to construct a graph. Be sure to include all the required elements of
a graph.

Scoring Guide

Score Description

The response demonstrates a thorough understanding of how to represent data in an
3 appropriate graph. The response includes a graph with an appropriate title, labels, keys or
symbols, scale, terminology, and relationships among variables based upon the data table.

2 The response demonstrates a general understanding of how to represent data in an
appropriate graph.

1 The response demonstrates a limited understanding of how to represent data in an
appropriate graph.

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

Blank No response

Training Notes

Scoring notes:

A line graph or scatter plot is the expected presentation; however, a bar graph is acceptable. The
independent variable (concentration) should be plotted on the x-axis and the dependent variable
(temperature) on the y-axis.

Notes: Switched axes with everything else correct receives a score of 1.
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Score Point 3 (ExampLE A)
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Response demonstrates a thorough understanding of how to represent data in an appropriate graph.
Response includes a graph with an appropriate title, labels, and scale, and is based upon the data table.
The independent variable (concentration) is plotted on the x-axis, and the dependent variable (temperature)

is plotted on the y-axis.
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Score Point 3 (ExampLE B)
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Response demonstrates a thorough understanding of how to represent data in an appropriate graph.
Response includes a graph with an appropriate title, labels, and scale, and is based upon the data
table. (Extra units in the scale do not cause the response to lose credit if all elements are correct.) The
independent variable (concentration) is plotted on the x-axis, and the dependent variable (temperature) is

plotted on the y-axis.
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Score PoINT 2
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Response demonstrates a general understanding of how to represent data in an appropriate graph.

Response includes a graph with an appropriate title, labels, and scale, and is based upon the data table.
(Extending the graph does not cause the response to lose credit if the graph provides correct elements.)
The independent variable (concentration) is plotted on the x-axis, and the dependent variable (temperature)
is plotted on the y-axis. However, ethylene glycol is not included anywhere on the graph, so it cannot be

considered an example of thorough understanding.
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Score Point 1
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Response demonstrates a limited understanding of how to represent data in an appropriate graph. Response
includes a graph with a scale and data points that are based upon the data table. The independent variable
(concentration) is plotted on the x-axis, and the dependent variable (temperature) is plotted on the y-axis.
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Score Point 0
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The response is incorrect.
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Broad Area of Inquiry: Conducting Investigations
Inquiry Construct 10: Summarize results based on data.

@ Use evidence from Data Table 1 or your graph to describe the relationship between the ethylene glycol
antifreeze concentration and the freezing point of the solution.

Scoring Guide

Score Description

The response demonstrates a general understanding of how to summarize data. The response
2 correctly describes the relationship between the freezing point and the concentration of
antifreeze in solution.

1 The response demonstrates a limited understanding of how to summarize data.

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

Blank No response

Training Notes
Scoring notes:

The response states that the freezing point decreases as the concentration of antifreeze increases in
the range of 10% to 70%. When the antifreeze concentration is greater than 70%, the freezing point
temperature increases.
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Score PoINT 2
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Response demonstrates a general understanding of the relationship between the freezing point and the
concentration of antifreeze in water.
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Score PoINT 2 (CONTINUED)
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Score Point 1 (ExampLE A)
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Response demonstrates a limited understanding of how to explain data. Response includes an example of
trend by identifying the increase and decrease shown on the graph, with the minimum temperature identified
as the “peak”
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Score Point 1 (ExampLe A CONTINUED)
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Score Point 1 (ExampLE B)
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Response demonstrates a limited understanding of how to explain data. Response includes an explanation of
the upper range and the maximum protection.

33




NECAP 2011 RELEASED INQUIRY TASK
GRADE 11 SCIENCE

Score Point 1 (ExampLe B CoONTINUED)
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Score Point 0O
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Response is irrelevant. Response does not use evidence to describe the relationship demonstrated by the
data and may be derived from a general understanding of the word antifreeze.
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Score PoiNT 0 (CONTINUED)
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Broad Area of Inquiry: Conducting Investigations
Inquiry Construct 9: Collect sufficient data to study a question, a hypothesis, or relationships.

9 Explain why the test results for solution concentrations ranging from 10 to 100 percent gave a
better understanding of the relationship between the ethylene glycol antifreeze concentration
and the freezing point of the solution than the test results for concentrations ranging only from
10 to 50 percent. Use specific evidence to support your explanation.

Scoring Guide

Score Description

The response demonstrates a general understanding of how to determine if the quantity
2 of data is sufficient to study a relationship. The response identifies the importance of the
full data set/graph to form an accurate conclusion.

The response demonstrates a limited understanding of how to determine if the quantity
of data is sufficient to study a relationship.

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

Blank No response

Training Notes

Scoring notes:

The response describes the relationship (freezing point decreases as concentration of antifreeze
increases) and uses data to show how this is not accurate at all concentration levels because the
relationship changes after a 70% concentration for ethylene glycol antifreeze. If the students had only
tested antifreeze concentrations ranging from 10-50 percent, they could have concluded the freezing
point will continue to decrease as the antifreeze concentration increases.
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Score PoINT 2

(5]
Ip CC:&\I\Y and, AV\"HMM\/ 01\\\} *}'{"PO' Rbrv\ o % Jo

50 /% con con Yo n %WNlA have missed Mo
pad' Mot obove 0% con centpFroN Fro Yem perty,
He soloton froze o oohaally incrosed. By adhall
esting D - 00% ‘HN‘V were oble Yo acof“'i'\a:‘” \mﬁéuv,
and \H"Utp‘“f 'A"C\ Yo achuol relohon shif behocon
Mo amount 0F anhfrecze omd Yo Yemporatue
e X will @QL@— ot

Response demonstrates a general understanding by identifying the importance of the full data set to form
an accurate conclusion (“If . . . only tested from 10% to 50% concentration they would have missed the fact
that above 70% concentration the temperature [at which] the solution froze . . . actually increased”).
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Score Point 1
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Response demonstrates a limited understanding of identifying the importance of the full data set to form an
accurate conclusion, but it does not include data.

Score Point 0
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The response is irrelevant. “More accurate understanding” is not enough.
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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.

@ Use evidence from Data Table 1 or your graph and the freezing point of the sample of radiator fluid
(—18.2°C) to estimate the ethylene glycol antifreeze concentration of the radiator fluid in the donated
car. Explain your reasoning and use specific evidence to support your explanation.

Scoring Guide

Score Description

The response demonstrates a general understanding of how to use data to justify
2 a conclusion. The response suggests an antifreeze concentration based on the data
table/graph and explains how the value was determined.

The response demonstrates a limited understanding of how to use data to justify a
conclusion.

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

Blank No response

Training Notes
Scoring notes:

The response correctly determines that the radiator fluid has between 30% and 40% antifreeze (or
between 90% and 100%) AND explains how that estimate was obtained. Response must identify the
concentration range and explain how the graph was used to interpolate that value.

Based on the graph, the freezing point of the radiator fluid could easily be both 30%—-40% and/or
90%—100%. Both answers are acceptable.
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Score PoINT 2
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Response demonstrates a general understanding by suggesting an antifreeze concentration (“around 33%”)
based on the graph and gives a clear explanation how the value was determined.
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Score PoINT 2 (CONTINUED)
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Score Point 1 (ExampLE A)
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Response demonstrates a limited understanding by suggesting a correct range (“31-35% antifreeze”) with no
explanation.
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Response demonstrates a limited understanding by suggesting an accurate estimate with far too little
explanation.
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Score Point 0
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The response is incorrect.
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Broad Area of Inquiry: Developing and Evaluating Explanations
Inquiry Construct 13: Communicate how scientific knowledge applies to explain results, propose further
investigations, or construct and analyze alternative explanations.

@ Use evidence from Data Table 2 to estimate the ethylene glycol concentration in the radiator fluid
of the donated car. Compare data in Data Table 1 or your graph with data in Data Table 2. Identify
whether Data Table 1 or Data Table 2 clearly provides the actual antifreeze concentration of the
radiator fluid in the donated car. Explain your reasoning and include specific evidence to support your
explanation.

Scoring Guide

Score Description

The response demonstrates a general understanding of how additional data would strengthen
2 an investigation to justify interpretations and conclusions. The response includes how
the data from Data Table 2 and the concentration investigation provides the antifreeze
concentration in the donated car.

1 The response demonstrates a limited understanding of how additional data would strengthen
an investigation to justify interpretations and conclusions.

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

Blank No response

Training Notes

Scoring notes:

The response identifies Data Table 2 and explains that it shows an exact correlation between density,
antifreeze concentration, and freezing point while the concentration method alone yields two possible
answers for the freezing point of the radiator fluid. Therefore, knowing the density is essential to
finding the exact concentration of antifreeze in the radiator.
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Score PoINT 2
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Response demonstrates a general understanding by including how the data from Table 2 and the investigation
confirm the antifreeze concentration in the donated car. Response includes a discussion of the added variable
(density) and its significance to the estimate for the antifreeze concentration.
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Score PoINT 2 (CONTINUED)
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Score PoInT 1
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Response demonstrates a limited understanding by including how the data from Table 2 identifies the
antifreeze concentration in the donated car. Response includes an estimated antifreeze concentration but a
limited explanation.
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Score Point 1 (CONTINUED)

yiesodton

——
© o W 36 4o S50 b 70 86 9
\

(Nowrne % in Wioxee)

50




NECAP 2011 RELEASED INQUIRY TASK
GRADE 11 SCIENCE

Score PoinT 0
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Response is irrelevant. This response presents the “more is better” argument, but does not indicate why
more is better, derive a new estimate from the additional data, or explain the derivation of the new
estimate.
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Score Point 0 (CoONTINUED)
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Broad Area of Inquiry: Developing and Evaluating Explanations
Inquiry Construct 12: Use evidence to support and justify interpretations or conclusions or explain how
the evidence refutes the hypothesis.

@ After reviewing the same information as the students reviewed, describe one advantage and one
disadvantage of both types of antifreeze. Include specific information from the investigation in your
descriptions.

Identify the antifreeze that you think the students should use. Explain your reasoning and include
specific information from the investigation to support your explanation.

Scoring Guide

Score Description
The response demonstrates a thorough understanding of how to use evidence to justify
3 a conclusion or explanation based on experimental data. The response identifies and
explains one advantage and one disadvantage of each antifreeze, chooses an antifreeze
for the 1968 Mustang, and uses data to support the explanation.
2 The response demonstrates a general understanding of how to use evidence to justify a
conclusion or explanation based on experimental data.
1 The response demonstrates a limited understanding of how to use evidence to justify a
conclusion or explanation based on experimental data.
0 The response is incorrect or irrelevant to the skill or concept being measured.
Blank No response
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Training Notes

Scoring notes:

A thorough response describes an advantage and a disadvantage of each antifreeze, chooses an
antifreeze for the car, and uses data (information from the story or investigation) to support the
conclusion. Either antifreeze can be chosen, as long as the student is logical and consistent.

Ethylene Glycol Propylene Glycol

Use less for same protection as
propylene glycol (information in tables
on pages 9 and 15); low cost, good
corrosion protection, biodegradable

Nontoxic or low toxicity (information
in reading), better heat transfer ability,
biodegradable

Advantage

Use more antifreeze for same

High toxicity to animals protection as ethylene glycol, cost;
(information in reading) fair corrosion protection (information in
tables on pages 9 and 15)

Disadvantage
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Score PoinT 3
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Response demonstrates a thorough understanding by identifying and explaining one advantage and one
disadvantage of each antifreeze, uses data to support the explanation, and chooses antifreeze for the 1968

Mustang. This concisely worded response meets all criteria.
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Score Point 3 (CONTINUED)
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Response demonstrates a general understanding by identifying and explaining one advantage and one
disadvantage of each antifreeze (list format), uses data to support the explanation, and includes a possible
choice that is stated as a repeat of the listed advantages.
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Response demonstrates a limited understanding by identifying and explaining one advantage of one
antifreeze and one disadvantage of the other antifreeze and making a choice.
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The response is incorrect. One advantage is stated in error as the propylene glycol offers less corrosion
protection (not “better”).
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