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Answer Key and National Student Data for NAEP Playground Soil
Interactive Science Task



In this 20-minute task, students investigate the permeability of soil samples from two sites a town is considering for a play area. Students use their results to help decide which site has the better water drainage and is therefore the better place for a grassy play area.
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[bookmark: _GoBack]This task comes from the National Assessment of Educational Progress (NAEP), commonly referred to as “the Nation’s Report Card.” NAEP is the largest nationally representative and continuing assessment of what America’s students know and can do in various subject subjects. For more information, go to http://www.nationsreportcard.gov/.
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Scoring Guide

Part A: Volume of water
Part B: Permeabilty of S
Part C: Volume of water in Soil B
Part D: Permeabilty of Soil B

PartA

Complete:
Student response states correct water volume for Soil A in the range of 87 (mL) - 93 (mL). Units are not required, but response is not credited
for an incorrect unit that refers to a non-volume unit of measure.

Unsatisfactory/lncorrect:
Student response is inadequate or incorrect.

PartB
Complete:

Student response states 3 (mLimin, 90/30). Units are not required, but response is not credited for an incorrect u
unit of measure.

that refers to a non-rate

OrR
Student response uses an incorrect volume stated in Part A, and performs the calculation correctly

Unsatisfactory/lncorrect:
Student response is inadequate or incorrect.

PartC
Complete:

Student response states correct water volume for Soil B in the range of 7 (mL) -13 (mL). Units are not required, but response is not credited
for an incorrect unit that refers to a non-volume unit of measure.

Unsatisfactory/lncorrect:
Student response is inadequate or incorrect.

PartD
Complete:

Student response states 0.3 (mLimin, 10/30). Units are not required, but response is not credited for an incorrect unit that refers to a non-rate
unit of measure.

OR

Student response uses an incorrect volume stated in Part C, and performs the calculation correctly.

Unsatisfactory/lncorrect:
Student response is inadequate or incorrect.
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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, B, C, and D of the item. For example, a student response Complete for Part A, Complete for Part
B, Complete for Part C, and Unsatisfactory/incorrect for Part D received a composite score of Essential

Composite Score PartA PartB PartC PartD
Comlete Complete Complete Complete Complete
[Unsatistectoryincorrect| _ Complete Complete Complete
Essential Complete [Unsatistectoryincorrect|  Complete Complete
Complete Complete [Unsatistectoryincorrect]  Compete
Complete Complete Complete Unsatisfactoryincorrect|
Complete Complete [Unsatistactoryincorrect [Unsatistactory/incorrect]
Complete [Unsatistactoryincorrect [Unsatistactory/incorrect|____ Complete.
[Unsatistectoryincorrect [Unsatistactory/incorrect| __ Complete. Complete
Complete [Unsatistectoryincorrect]  Compete Unsatisfactoryincorrect|
[Unsatisactoryincorrect| _ Complete [Unsatistectoryincorrect| _Complete
Complete [Unsatisfactoryincorrect [ Unsatistactory/incorrect | Unsatistactory/incorrec|
[Unsatistectoryincorrect|  Compiete [Unsatistactoryincorrect [Unsatistactory/incorrect]
[Unsatisactoryincorrect|Unsatistactory/incorrect| __ Complete. Unsatisfactoryincorrect|
[Unsatistactoryincorrect Unsatistactory/incorrect| Unsatisactory/incorect|____ Complete

[Unsatisfactory/incorrect | Unsatisfactory/incorrect | Unsatistactory/incorrect [ Unsatistactory/incorrect[Unsatistactory/incorrect]

Percentage of eighth-grade students in each response category: 2009

Complete | Essential | _Partial _|Unsatistactory/incorect] _Omitied
7 i 60 9 #

[# Rounds to zero.
[NOTE: Detail may not sum to totals because of rounding.
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Question 5

‘The soil o the site for the play area needs to have good water drainage 0 that it does not become too wet and muddy to use at any time of
the year.

Another student repeated the experiments you just ran to calculate the permesbilties of the two solls
“The student’s resuts are shown belo

SoilAatSte A

Permeabilty: 3.0 mLmin

Soil B at Site B

Permeabilty: 0.3 mLimin

Based on these data, which soil would be best to use for the play area?

A SolA
B.SolB

‘Your answer:
Explain how you know. Use the data to support your explanation.
‘Your answer:

‘Sample Complete Student Response:

“The soil in ste A is more permeable, meaning the water goes quicker through the soil resuling in faster drainage. The permeabilty in site Als
2.7 mLimin more than Site B, therefor it s beter for the playground.

Scoring Guide
Complet

Student response selects Soil A and provides a correct explanation that relates the higher permeabilty resuts (faster low rate) of Soil Ato|
better drainage (less muddiness) at Ste A

Partial:
Student response selects Soil A, and provides an explanation that refers to the higher permeabily results of Soil A

oR
Student response selects Soil A, and provides an explanation that refers to the better drainage (less muddiness) at Site A

Unsatisfactory/incorrect:
Student response is inadequate or incorrect.

Percentage of eighth-grade students in each response category:
2009

Complete | _Parial_[Unsatisfaclorylnconrect] _Omitied
E 2 = 0

% Rounds to zero

[NOTE: Detai may not sum to totals because of ounding

SOURCE: U.S. Department of Education, Insiitute of Education Sciences, National Center for Education Statistics, National Assessment of
Educational Progress (NAEF), 2009 Science Assessment.
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Question 1

Based on the composition of soil sample A and soil sample B, which soil do you think will have greater permeability?

A Soil A
B.Soil B

Your answer:
Explain why you think so in terms of the characteristics of the soils.
Your answer:

Sample Complete Student Response:

Soil A has better permeabilty because it consists of larger rocks, which concludes that it has more space in between for movement. That
space will allow more water to flow throw, and thus will be more permeable

Scoring Guide

Complete:
Student selects (A) Soil A or (B) Soil B, and provides a valid explanation supporting their selection. Explanation includes a soil characteristic
that affects permeabilty (size, shape, connectivity of space between soil particles; size, shape. packing of soil particles), and relates the
characteristic to the rate at which water flows through the sl For example, more space between soil partcles allows water to flow more
quickly through the soil

Parti
Student response selects (A) or (B), and provides an explanation including a soil characteristic that affects permeability without adequately
relating the characteristic to the rate at which water flows through the soil

Unsatisfactory/lncorrect:
Student response is inadequate or incorrect.

Percentage of eighth-grade students in each response category:
2000

Complete | _Partial__|Unsatisfactory/incorrect] _Omitted
29 21 48 1
[NOTE: Detail may not sum to totals because of rounding
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Question 2

Describe what data should be collected to calculate the permeabilty of each soil sample.
Your answer:

Explain how to use these data to calculate the permeabilty of each soil

Your answer:

Sample Complete Student Respon:

They should collect the number of water (in
you measured the water in the container by

ters) that fellin to the container and how long it took for the water to get in the container. After
iters then you divide by the time which is 30 minutes.

Scoring Guide

Complete:
Student response indicates that the data to collectis the volume of water that has flowed through each soilinto the beaker below (and the
‘amount of ime the water was allowed to flow through the soil), and explains that permeabilty is calculated by dividing the volume of water
collected in each beaker by the time (30 minutes)

Parti
Student response indicates that the data to collect is the volume of water that has flowed through each soil into the beaker below.

OR

Student response explains that permeabilty is calculated by dividing the volume of water by the time.

Unsatisfactory/lncorrect:
Student response is inadequate or incorrect.

Percentage of eighth-grade students in each response category:
2000

Complete | _Partial__|Unsatisfactory/incorrect] _Omitted
7 54 25 2
[NOTE: Detail may not sum to totals because of rounding
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Questions 3 and 4

For each soil sample, record the volume of water that has flowed into each beaker
Soil A: water volume (mL)

Your answer:

Soil B: water volume (mL)

Your answer:

Calculate the permeabilty for each soil sample in mi

liters per minute. Round your answers to the nearest tenth.
Soil A: permeabilty (mL/min)

Your answer:

Soil B: permeabilty (mL/min)

Your answer:

Sample Complete Student Response:

90mL, 3.0mLimin, 10mL, 0.3mLimin

Scoring Guide




