http://www.nationsreportcard.gov/science_2009/ict_tasks.asp

Answer Key and National Student Data for NAEP Cracking Concrete
Interactive Science Task

In this 20-minute task, students investigate what happens to the volume of water when it freezes. Then students use the results of their investigations to predict and test what will happen when water freezes in the cracks of a concrete sidewalk.
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Question 4

A student recorded the following data for the water and the ice:

Water
Temperature: 7 degrees Celsius
‘Volume: 100 mL

Iee
Temperature: -1 degree Cel
Volume: 110 mL

Describe what happened to the volume when the water changed to ice.
Your answer:

By how much did the volume change?

Your answer:

Sample Complete Student Respon:

Description: When the water tumed to ice the volume increased by 10(mL)
Volume change: 10(mL)

Scoring Guide

Complete:

Student response provides a correct explanation that consists of two parts:

- Indicates an increase in volume when the water changed to ice.
- Indicates the change in volume was 10 (mL). Units are not required, but response is not credited for an incorrect unit that refers to a
non-volume unit of measure

Parti
Student response addresses one part of a correct explanation

Unsatisfactory/lncorrect:

Student response is inadequate or incorrect.

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

Complete | _Partial__|Unsatisfactory/incorrect] _Omitted
0 29 30 1
[NOTE: Detail may not sum to totals because of rounding
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Question 5

A student recorded the following data for the water and the ice:
Water

Temperature: 7 degrees Celsius

‘Volume: 100 mL

Ice Temperature: -1 degree Celsius
Volume: 110 mL

Ifyou turn the ice back

to water. what do you think wil happen to the volume?

A The water will take up less volume than the ice.
B. The water will take up the same volume as the ice.
C. The water will take up more volume than the ice.

Your answer:
Explain why you think this. Use the data to support your explanation

Your answer:

Sample Complete Student Response:

Selection: (A) The water wil take up less volume than the ice.

Explanation: Because the water took up more space when frozen than regular. When you put the water back to 7 degrees Celsius, it went
back to 100 mL_

Scoring Guide

Complete:
Student response selects (A) The water wiltake up less volume than the ice, and provides a correct explanation referring to the data andlor
the experiment. Response compares the volumes ofice (110 mL) and water (100 mL) and indicates the water willreturn to ts original volume
(100 mL).

Essential:
Student response selects (A), and compares the volumes of ice and water indicating the volume of the water will decrease, but does not
specify that the water vil retun to its original volume

Partial:
Student response selects (A), and compares the volumes of ice and water or indicates the water

il rturn to s original volume.
OrR
Student response makes an incorrect selection, but provides a correct explanation supporting correct choice (A).

Unsatisfactory/lncorrect:
Student response is inadequate or incorrect.

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

Complete | Essential | _Partial _[Unsatisiactoryfincorrect] _Omitted
3 B 43 45 1
[NOTE: Detail may not sum to totals because of rounding
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Question 6

What happened to the volume when the ice changed back to water?

A The volume increased.
B. The volume decreased
C. The volume stayed the same.

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

Sample Complete Student Response:

Selection: (B)The volume decreased
Explanation: When it was ice it went to 110mL, but when it got heated up it decreased back to 100mL.

Scoring Guide

Complete:
Student response selects (B) The volume decreased, and provides a correct explanation indicating that the volume (of the ice) decreased from
110 (mL) to 100 (mL). (Water volume was 10 (mL) less than the volume of the ice.)

Essential:
Student response selects (B), and provides a general explanation indicating the volume decreased when the ice mekted, but refers to partial
data or no data for support (or provides an inaccurate reading of the volume of ice andlor water after the ice melted)

Parti
Student response does not select (B), but provides an explanation that includes valid data supporting correct choice (B).

Unsatisfactoryfincorrect: Student response i

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

Complete | Essential | _Partial__|Unsatisiactoryfincorrect] _Omitted
15 25 B 51 #

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





image7.png
Question 7

During rainy weather, water fils small sidewalk cracks like the ones shown on the eft.
The thermometer shows that the temperature is 7 degrees Celsius.
Ifthe sidewalk temperature drops to -1 degree Celsius, predict what will happen to the cracks in the sidewalk

A The cracks will become smaller.
B. The cracks will remain the same size.
C. The cracks will become larger.

Your answer:
Based on your investigations of water and ice, explain why you think this

Your answer:

Sample Complete Student Response:

Selection C. The cracks become larger.

Explanation: ince he i gets bigger n vakume when s fozen, then fwatergot i here and froze then i would et Bigger and so would the
Scoring Guide

Complete:
Student response selects (C) The cracks will become larger, and provides a correct explanation that consists of two parts:

- Indicates the water wil change to solid (form ice, freeze).
- Indicates that water expands (volume increases, pushes out) when it freezes

Essent
Student response selects (C). and addresses one part of a correct explanation.

Pa
Student response does not select (C). but provides a correct explanation supporting correct choice (C).

Unsatisfactory/lncorrect:
Student response is inadequate or incorrect.

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

Complete | Essential | _Partial _[Unsatisiactoryfincorrect] _Omitted
2 6 B 51 1
[NOTE Detail may not sum to totals because of rounding
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Question 8

The tamperatre a gt dropped o -1 degree Celsius severaltmes i th witer
The pcture shows he cracks n he sidewal t e end of e wier

Desciv what happened o the racks i thesidewal
Your answer:

Explin iy rat happenss ot cracks

Your answer:

Sample Complte Student Response:

Part & 1 grow agern v and engh
Pt R happenss because o ke up mare ot wter.

Scoring Guide
This e s st n o pars:

ot & desarves wht aggeres.
P axpians wy  happensd.

Parta

Complete:
‘Student response desehes thtthe racks became biggerand spread (creatd e rack) o oiher s ofhesidewalk

Partal:Sudntrsponse provides  aril description nckding tht e cracks bacame bigger ftathe cracks sread.

Unsatisfactorylncarret:
‘Sdent recponss & msdeauateor st

pane:
Complete:

‘Student response indictes uderstanding atwhen e water (1) changed o 53 (o) the i expandsd (volume nceased) hich et
Py

parts:
‘Stulent responss ncictes tat e water (194)changed 0 501 (cs]wihout ndcating it s s xpanced

Unsatisfactorylncarret:
‘Sdent recponss & msdeauateor st
Camposie Score:

‘Student esponse eceies one o four ossivs composte scores (Complte Essena. Paial,Unsatfacioy ncorec) based o he
St combined paromancs on Pas A and B of o . For xampie suder esponse Completefor P A, and Paral o Pat 8
eceived 3 composte score of Essenal

Compesite seore Fania s
Compete Compete Compis
Compee =)
== Compe
Essential =3 =1
Compee[Urestecony o]
[Crsststcoyineares] _ Compee
I
Partial
[Crsatstcoymeares] Pl
[Unsatistactoryincomeet| Ursatstacory reoree| Ursstseny neores]

parcentage offourt grads studets i asch esponss category: 008

Conpen |t | pana | TR o

[ore" et may st sum s scaves o rounsm.
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Question 9

What could the city do to stop the cracks from getting larger in future winters?
Your answer:

Sample Complete Student Response:

The city could stop the cracks from getting larger by filling them in with cement

Scoring Guide

Complete:

Student response describes a plausible solution that would reduce the amount of water getting into the cracks (or would delay freezing inside
the cracks or would add space (joints) to allow for the expansion of water when it freezes)

Parti
Student response describes a solution that is general or ot plausible, but has the correct goal to stop the cracks from getting larger by
reducing the amount of water filing or freezing in the cracks or by adding space to allow for expansion.

Unsatisfactory/lncorrect:
Student response is inadequate or incorrect.

Percentage of fourth-grade students in each response

category: 2000
[Unsatistactory]
Complete | Partal hetere ™| omittea
2 5 % #

[# Rounds to zero.
[NOTE: Detail may not sum to totals because of 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.
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Question 1

Record the volume of the wate ers (L)
Your answer:

Sample Complete Student Response: 100mL
Scoring Guide

Complete:

Student response states 100 (mL). Units are not required, but response is not credited for an incorrect u
measure.

that refers to a non-volume unit of

Unsatisfactoryfincorrect: Student response is inadequate or incorrect.

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

Complete_| Unsatisfactory/incorrect | _Omitted
8 14 3
[NOTE: Detail may not sum to totals because of rounding
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Question 2

A7 degrees Celsius, the wateris a liquid. What do you think will happen to the water if the temperature drops to -1 degree Celsius?

Your answer:

Sample Complete Student Response: | think the water vil freeze into a solid.

Scoring Guide

Complete:
Student response indicates that the water will get colder (freeze) and change from liquid (water) to solid (ice).

Pa
Student response indicates that the water will get colder (freeze), but does not describe the change from liquid (water) to solid (ice).

OR

Student response describes the change from liquid (water) to solid (ice). but does not indicate that the water will get colder (freeze) to become
ice.

Unsatisfactory/lncorrect:
Student response is inadequate or incorrect.

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

Complete | _Partial__|Unsatisfactory/incorrect] _Omitted
7 1 28 3
[NOTE: Detail may not sum to totals because of rounding
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Question 3

Record the volume of the ice in milliers (L)
Your answer:

Sample Complete Student Response: 110

Scoring Guide

Complete:

Student response states 110 (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.

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

Complete_| Unsatisfactory/incorrect | _Omitted
2 68 4
[NOTE: Detail may not sum to totals because of rounding





