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Answer Key and National Student Data for NAEP Bottling Honey
Interactive Science Task



[bookmark: _GoBack]In this 20-minute task, students investigate how four different liquids behave when they are poured and how temperature affects the flow rates of the liquids. Then students determine the best temperature range for bottling honey that will take the least amount of time while using as little energy as possible.
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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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Question 4

Which liquid flows more quickly at a higher temperature than at a lower temperature? Select all that apply.
A Com syrup

B. Honey

C Water

D. Olive oil

Your answer:

Explain how you know. Use your data to support your explanation

Your answer:

Sample Complete Student Response:

Selection: (A) Corn syrup, (B) Honey, (D) Olive
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Explanation:

| know because | tested each, every substance, except the water, flowed more quickly at a higher temperature than a lower one. The steel ball
fellin 0.7 seconds in the com syrup vinen the temperature 20°C. When it was raised to 50°C, the ball took 0.2 seconds to flow through the.
‘syrup. In the honey, at 20°C, the balltook 11.0 seconds to drop, while t only took 0 3 seconds when raised to 50°C. the viater stayed the
‘same, regardless of the temperature. At 20°C and 20°C, it took 0.2 Seconds for the bal o drop. While at 20°C, the steel ball took 0.9 seconds
to drop through the olive oil. When it was raised to 50°C, it took 0.6 seconds. his shows that, minus the water, the substances flowed more.
quickly in each substance when the temperature was raised.

Scoring Guide

Complete:
Student response selects the three correct choices () Com syrup, (B) Honey. (D) Oiive oi, and provides an explanation that indicates the
drop times (speed, rate) of the balls through the iquids are slower at lower temperatures and faster at higher temperatures, using valid data
for support.

Essent
Student response selects the three correct choices, and includes an explanation that compares the drop times at higher and lower
temperatures. Selection does not include (C).

oR

Student response selects the three correct choices, but provides a general description of the procedure that includes testing the iquids at high
and low temperatures and comparing the drop times with no reference to valid data. Selection does not include (C).

oR

Student response selects two correct choices, and includes an explanation that compares the drop times at higher and lower temperatures,
using valid data for support. Selection does not include (C).

Partial:
Student response selects two correct choices, and includes an explanation that compares the drop times at higher and lower temperatures.
Selection does not include (C).

oR

Student response selects one correct choice, and includes an explanation that compares the drop times at higher and lower temperatures,
using valid data for support. Selection does not include (C).

oR

Student response selects one or two correct choices, and provides  general description of the procedure with no reference to valid data
Selection does not include (C).

oR

Student response selects (C) with other correct choice(s), and provides an expianation based on their investigation that supports their correct
choice(s). Response does not include contradictory information

Unsatisfactory/incorrect:
Student response is inadequate or incorrect.

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

Complete | Essential | _Parial _|Unsafactoryincorecl]_Omited
5 7 E W 0

% Rounds to zero

[NOTE: Detai may not sum to totals because of ounding
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Question 5

& food processing company boltles honey. They want to botte the honey as quickly as possible while using the least amount of energy 1o heat
the honey.

Now use the simulatin to investigate the relationship beftieen the femperature and the flow rate of honey over  range of emperatures.
Which graph shown below best represents your resulls?

HAN

A Grapn 1
B Grapn 2
C Graph3
D Graph 4

Your answe

Explain how you know. Uss your data to support your explanation

Your answe

‘Sample Complete Student Response:
Selection: (D) Graph 4

Explanation:  saw that every fime | put the femperalure higher for the honey the steel ballwent o the bottom faster. Once | gotto 55 degrees
(Celsius | sau that he steel ball stayed at 2 time no matte how high the femperature got

Complete:
Student response selects (D) Graph 4, and provides a correct explanation to support Graph 4 based on valid data from their investgation that
ncludes testing honey over the complete range of emperalures. Valid data show that the ball drops faster as the femperature of honey
increases o 55°C, above which the drop time does not change (stays a1 0.2 seconds).

Essential:
Stugent response selects (D) Graph 4, and provides a correct explanafion fo support Graph 4 based on vaid, butincomplete data from their
investigation. Explanation i based on tesfing honey over partof he temperature range.

Part
‘Student response selects (8) Graph 2, and provides an explanation based on valid, bu incomplete data from thei investigation; explanation is
based on testing honey at ower temperatures up fo 55°C of low and high temperatures, which supports Graph 2.

or

‘Stugent response makes an incorrect selection, but provides an explanation based on the results of testing honey over the complete range of
temperatures supporting corect choice (D).

Unsatisfactory/incorrect:
Stugent response is inadequate or ncorrect

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

e e e e e
0 o = = =

Pr——
NOTE Detail may not sum o totss becuse of ouncing
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Question 6

Tne food prosessing company wans to botte the honay a5 quickly 35 possile whil using he st smount of energy o hest the honey.
‘Assume that the honey has sresdy been pasteurzed

Which tempersture range s bestfo use fo boting the honey o meet both of these condifons?

.25 25 cegrees Celsus
5.40- 50 degress Celsus.
.55 -85 dagrees Calsus
57050 degrees Celsius

Your answer:
Expisin how you know. Use your data to support your explanston
Your answer:

‘Sample Complete Student Response:

Selection: C

‘Explanation: | chose C because st 55 degrees Celsius snd higher,  stsys the same of 0.2 seconds. 15  lower temparsture it il ske.
longer o pour e honey ino beties. e famparatue s sny higher the Tow worttgetfaser, 50 you wil ba Jus wasting exira smounts of
energy.

Scoring Guide

Complete:
‘Studen rasponse selects (C) 55-05°C, and provides s correctexplanstion based on validdata fom hei nvestgation that sddresses the two
‘onditons: boting the honey 85 quikly 2 possole, snd using te least amount of anergy. Explanation demonsirates understsnding st the
fow rate f honey increases wih ampersture reaching s maximum flowrate around 55°C, 50 hasting fhe honey to higher temperatures would
wase anergy.

Essentia
‘Studnt rasponse selects (C) 85-85°C, and provides sn explansion that dresses one condton

or

‘Studnt rasponse makes an incorrec selecion, and provides sn explanstion based on data rom thei nvesSgation thatndicates why the
Shoios slected = beiertnan e ainer chocas i terms of e o sandEEnS.

Partal
‘Student rasponse selects (C) 55-05°C, and provides sn explansiion that doss notspecifslly sddress either of the two condons, but
provides vald data from thei invastgatin showing 3 shorterGrop £ma 5 the tamperature ncraases, o & constant drop fme of 0.2 from 55°
to20C,

or

‘Student rasponse selects (C) 55-05°C, and provides s ganersl procedure bssed on thei investgaton tat indiostes measuring the drop times
of the bl hrough honey st aferent tamperstures.

or

‘Studnt rasponse makes sn incorrec selecton, and provides sn explanation based on vai dsts fom inir nvestigation that addresses one.
onditon.

Unsatistactorylincorrect:
‘Student response s nsdequate o ncorrect

Percentage of sighth-grade studens ineach response category: 2003

oo | Pl [Ursacoryineores] _omied
T [ = =

[FRoun ozere
NOTE Detat may not sum t ot because of rounding

'SOURGE: U.S. Depsriment of Edusstion, Instute of Educatin Sciences, Nationsl Genter for Edusstion Satistis, Nationsl Assessment of
Educationsl Pronrees (MAER) 2008 Seence Astesement
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Question 1

‘Which liquid flows most slowly at 20 degrees Celsius?
A Com syrup

B. Honey

C Water

D. Olive oil

Your answer:

Correct answer: B

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

Choice A ChoiceC_| ChoiceD_|_Omitted
1 B 1 1
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Question 2

Which liquid has the same flow rate at 30 degrees Celsius as water at 30 degrees Celsius?

A Olive oil
B. Com syrup
C. Honey

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

Your answer:

Sample Complete Student Response:

Corn syrup and water have the same flow rate at 30 degrees Celsius. | know that because when | set the temperatures at 30 | dropped the
steel ball and when the simulation was over, | checked the time at the bottom and the only time that was the same as water was corn syrup,
‘which was 0.2.

Scoring Guide

Complete:

Student response selects (B) Com syrup, and provides a correct explanation that indicates when the liquids are at 30°C, the time for the ball to

reach the bottom of the cylinder is the same for com syrup and water (longer for honey and olive oil). and includes the drop time of 0.2
seconds for both corn syrup and water

Essential:
Student response selects (B) Com syrup, and indicates when the liq
the same for com syrup and water (longer for honey and olive o)

s are at 30°C the time for the ball to reach the bottom of the cylinder is

OrR
Student response selects (B) Com syrup, and indicates the drop time of 0.2 seconds for both corn syrup and water

Pa
Student response selects (B) Com syrup, and provides incomplete, but correct data supporting choice (B).

OR

Student response selects (B) Com syrup, and describes the general procedure for the investigation that indicates testing the liquids at 30°C
and measuring the drop times.

Unsatisfactory/lncorrect:
Student response is inadequate or incorrect.

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

Complete | Essential | _Partial _[Unsatisiactoryfincorrect] _Omitted
20 34 B Ed #

[# Rounds to zero.
[NOTE: Detail may not sum to totals because of rounding
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Question 3
Describe the steps you will take to investigate which liquids flow more quickly at a higher temperature than at a lower temperature.
Your answer:

Sample Complete Student Response:

For each liquid | will put it at the highest temperature | can then | wil drop the metal ball in and record how fast it flowed through the liquid.

then | will do the same once again but instead of at the highest temperature it will be at the lowest temperature.

Scoring Guide

Complete:
Student response describes the essential components of an investigation that includes comparing the drop times of the balls through each of
the liquids at both higher and lower temperatures.

Essent
Student response describes an investigation that includes comparing the drop times of the bals through each of the liquids at only one
temperature.

OR

Student response describes an investigation that includes comparing the drop times of the balls through only one liquid at higher and lower
temperatures.

OR

Student response describes an i

restigation that includes testing each of th

igher and lower temperatures.

Partial:
Student response describes an investigation that includes comparing the drop times of the balls through the liquids.

OrR
Student response describes an investigation that includes testing a liquid at higher and lower temperatures

OR

Student response describes ar

westigation that includes testing allfour liquids at only one temperature.

Unsatisfactory/lncorrect:
Student response is inadequate or incorrect.

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

Complete | Essential | _Partial _[Unsatisiactoryfincorrect] _Omitted
13 Ed 25 2 2
[NOTE: Detail may not sum to totals because of rounding





