April 26, 1996

Sun and Temperatures
Task Information

Grade: 8th Grade

Content: Physical Science/Earth Science
BlockLI-D-1
Block E, VII - E

Format: Paper/Pencil

Purpose: To assess students practical understanding of the relationship of
temperature to the environmental conditions ( shade, ground, etc. )

Skills:
Primary: Inferring
Secondary: Recording data
Time: 5 - 10 minutes

Materials: Task sheets
Preparation: None
Safety: None

Extensions/Modifications:
Can be used with Earth science classes also.
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Sun and Temperatures

Task: To infer the temperature of four thermometers and explain why they
should have those values inferred.

Four thermometers called A, B, C, and D were put outdoors near each other.
It was at noontime on a bright sunny day in June. Thermometer A was left
out in the sunlight on a light colored sidewalk. Thermometer B was put on the
same sidewalk, but in the shade. Thermometer C was placed in an inflated air
tight clear plastic bag and left on the same sidewalk in the sunlight.
Thermometers D was placed in an inflated air tight clear plastic bag and put in
the sunlight in a swimming pool.

After one hour, The temperature readings of the thermometers were as follows:

. 31:C (88“’1;‘) . 34:c (94°I§)
e 44°C(112°F) ¢ 54°C(130°F)

Also at that time the temperature of the air was 31°C(88°F) and the pool
temperature was 29°C(85°F).

1. Record on the chart below those thermometer readings from above that you
think goes with each thermometer (A, B, C, D) based on where each
thermometer had been located.

Thermometer Temperature You Think
A - Open air, in sunlight, on C
white sidewalk

B - Open air, in shade, on

white sidewalk T
C -Plastic bag, in sunlight, on C
white sidewalk
D - Plastic bag, in sunlight, in C
swimming pool
‘ Please Continue on the Next Page )
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Sun and Temperature - Scoring Rubric
Maximum Score - 10 points

Question 1. Chart 4 points total
Criteria:
. Allow 1 point for each correct response

~ A-94°F (34°C)
~ B-88°F (31°C)
~ C-130°F (54°C)
~ D-112°F (44°C)

Question 2 Explanation 4 points total
Criteria:

* Allow 1 point for each correct explanation based on student's
responses in the chart.

Acceptable student Tesponses:;

* Thermometer A will be warmer than the air temperature
because it is in full sun.

* Thermometer B will be the same as the air temperature (88°F)
because it is always recorded in the shade.

* Thermometer C will be the hottest because the bag traps
sunlight and won't let the heat out.

* Thermometer D won't warm as much as C because, even if it is
in a bag the water will keep it cooler longer.

* Allow O credit for a response that states a numerical comparison, but
does not give a reason. '

Question 3. Leaving Pets in a car on a warm day 2 points total
Criteria:
* Allow 1 point for referring to thermometer C information

* Allow 1 point for a comparison of a closed up car to the plastic bag
conditions of thermometer C.

Acceptable 2 point response:
* The closed up car is just like the plastic bag in the sun. The

temperatures were the highest.

Acceptable 1 point response;
* The closed up car will get very hot because the heat can't get
out.

Highest possible score - 10 points
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Student ID Scoring Form - Sun & Temperature
Male or Female (circle one)

Circle the student's score for each question. Add the points for each question and
write the total score at the bottom of the scoring form.

Question Circle Point Breakdown | Points Earned |
1. Chart
A - 34°C 0 1
B - 31°C 0 1
C - 54°C 0 1
D - 44°C 0 1
2. Explanations
A 0 1
B 0 1
C 0 1
D 0 1
3. Evidence to support
public service 0 1 2
announcement

Total Score
Total possible score - 10 points




Stuaent iy Smi) T Scoring Form - Sum & ‘I'emperature <J7 |
Male or\Egmale ) (circle one)

Circle the student's score for each question. Add the points for each question and
write the total score at the bottom of the scoring form.

e |

x Question Circle Point Breakdown | Points Earned
1. Chart

A - 34°C @ 1

B - 31°C 0 ( 2

C - 54°C o (D

D - 44°C OB

2. Explanations

oawp

3. Evidence to support
public service
announcement

O
) O

Total Score 2’

Total possible score - 10 points
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April 29, 1995

SUN AND TEMPERATURES

Task: To infer the temperature of four thermometers and explain
why they should have those values inferred.

Four thermometers called A, B, C, and D were put outdoors near each other.
It was at noontime on a bright sunny day in June. Thermometer A was left
out in the sunlight on a light colored sidewalk. Thermometer B was put on the
same sidewalk, but in the shade. Thermometer C was placed in an inflated air
tight clear plastic bag and left on the same sidewalk in the sunlight.
Thermometers D was placed in an inflated air tight clear plastic bag and put in
the sunlight in a swimming pool.

After one hour, The temperature readings of the thermometers were as follows:
- 31°C (88°F) ° 34°C(O4'P)
* 4 C(112°F) * 54 C(130 F)

Also at that time th% temperature of the air was 31 °C(88°F) and the pool
temperature was 29 C(85 F).

1. Record on the chart below those thermometer readings from above that you
think goes with each thermometer (A, B, C, D) based on where each
thermometer had been located.

~ ‘Thermometer Temperature You Think

A - Open air, in sunlight, on

white sidewalk L}’L} T
B - Open air, in shade, on

white sidewalk 3/ T

C -Plastic bag, in sunlight,on —

white sidewalk 5 L/ T
D - Plastic bag, in sunlight, in 3 L-f ©

swimming pool '

( Please Continue on the Next Page )

NYS Altemative Science Assessment Project Copyright 1993

NSF Grant #MDR-9154506 The University of the State of New York
Tne State Educanon Deparimen:
Albany, NY 11134



April 29, 1995

2. Explain why you think each of the thermometers had the reading you have
given to it in comparison to the other thermometers.

Tt redson T pud the tem perafures
oh the ther mpmeters  1s_ because
fhe Sun{zqm (ehlects (lerer

m Certain Obm:'*l*s

3. Explam how information in this investigation would support the following
pubhc service announcement” that is heard on radio and TV and seen in the
press. "Do not leave pets unattended in a closed-up car during clear, warm
days."

The  weason  the, Announcenerrd
Sad s -b@m‘ump JRore 1S
Y\O O’KL\Qﬁﬂ madu’\% a rmamol, (N
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Male o

Circle the student's score for each question. Add the points for each question and

(circle one)

Scoring KForm - dSun & ‘lemperature

write the total score at the bottom of the scoring form.

Question Circle Point Breakdown | Points Earned ;

1. Chart “
A - 34°C © 1
B - 31°C 0 @ 2
C - 54°C o @
D - 44°C @ 1
2. Explanations
; A @ 1
B o @
| C 0 (@ 2
| D (v T
1. It
|
3. Evidence to support |
|3. Evidence to supp WOR L
| public service i
} announcement z

Total Score

Total peossible score - 10 points

)
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April 29. 1995
SUN AND TEMPERATURES

Task: To infer the temperature of four thermometers and explain
why they should have those values inferred.

Four thermometers called A, B, C, and D were put outdoors near each other.
It was at noontime on a bright sunny day in June. Thermometer A was left
out in the sunlight on a light colored sidewalk. Thermometer B was put on the
same sidewalk, but in the shade. Thermometer C was placed in an inflated zi-
tight clear plastic bag and left on the same sidewalk in the sunlight.
Thermometers D was placed in an inflated air tight clear plastic bag and pu: ..
the sunlight in a swimming pool.

After one hour, The temperature readings of the thermometers were as follows:
» 31°C (88°F) * 34°C(94°F)
44 C(112F » 54 C(130 F)
Also at that time the temperature of the air was 31 C(88°F) and the pool
temperature was 29°C(85°F). |

1. Record on the chart below those thermometer readings from above that you
think goes with each thermometer (A, B, C, D) based on where each
thermometer had been located.

Thermomeier Temperature You Think

e | () g

B - Open air, in shade, on N
white sidewalk C%% ° "_J‘ 3 ‘ T
C -Plastic bag, in sunlight, on na @
white sidewalk (, l fbb) F> g-q T
D - Plastic bag, in sunlight, in Ve C 2.
swimming pool LQ%O T> uét‘ T

( Please Continue on the Next Page )
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2. Explain why you think each of the thermometers had the reading you have
given to it in comparison to the other thermometers.
(')»2:)’7 /4{ U - \:EQ%O\VQUJEZ %Cgf' rz:),l?(fo\\&é;w L P
Guoen A Srone S I G i
Plastic oo Sun- AN ) e
plasEC 30@ oo LEG 5&% Eﬂf‘—etr‘ oo G

3. Explam how mformanon in this mv&sugauon would support the following
"public service announcement" that is heard on radio and TV and seen in the
g;ess "Do not leave pets unattended in a closed-up car during clear, warm
ys

Because Yhe Sun Shining though £he
W ndow - gg%s Lind emgcfe&) becvse 0 dhe
S L Cac wautdi 42}7[

?é mezbm W}w&%aﬁf —Lﬁg Q@-ﬁ Qwid ‘Ltfd
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STuaent iy ol SN

or Female (circle one)

Question

Scoring Form - Sun & Temperature

Circle Point Breakdown

Circle the student's score for each question. Add the points for each queston and
write the total score at the bottom of the scoring form.

Points Earned

. Chart
A - 34°C
B - 31°C
C - 54°C
D - 44°C

SO OO

2. Explanations

o awr

OO OO

3. Evidence to support
public service
announcement

G | ©Ck
© o0

Totavl Score

10

Total possible score - 10 points
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SUN AND TEMPERATURES

JTask: To infer the temperature of four thermometers and explain
why they should have those values inferred.

Four thermometers called A, B, C, and D were put outdoors near each other,
It was at noontime on a bright sunny day in June. Thermometer A was left
out in the sunlight on a light colored sidewalk. Thermometer B was put on the
same sidewalk, but in the shade. Thermometer C was placed in an izflated air
tight clear plastic bag and left on the same sidewalk in the sunlight.
Thermometers D was placed in an inflated air tight clear plastic bag and put in
the sunlight in a swimming pool.

After one hour, The temperature readings of the thermometers were as follows:

» 31°C (38°P) * 34°C(94'F)

4 C(112F * 54 C(130F
Also at that time t‘.h§> temperature of the air was 31 C(88°F) and the pool
temperature was 29 C(85°F).

1. Record on the chart below those thermometer readings from above that you
think goes with each thermometer (A, B, C, D) based on where each
thermometer had been located.

Thermometer Temperature You Think
A - Open air, in sunlight, on ZL‘
white sidewalk 21T
B - Open air, in shade, on :
white sidewalk 3 I S
fffff ~ C -Plastic bag, in sunlight, on
- white sidewalk g Lj T
D - Plastic bag, in sunlight, in C
swimming pool 9 [/

C Please Continue on the Next Page )
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 April 29, 1995

2. Explain why you think each of the thermometers had the reading you have
given to it in comparison to the other thermometers.

TTHik THAT THeHlomeeR ¢
WouLd Be THE L PIES T° éé“fm;g—
THE Rre TRATS TRE  HeAT "D Lol s

~ 5 — . ’ g

THE 1°° wkmesT (sAme A5 CEuT Ko coorsT). |
THE B AEMELT LEC FUSE oz S0~ WREMEDTT.

3. Explain how information in this investigation would support the following ‘R”

"public service announcement" that is heard on radio and TV and seen in the COOLE

press. "Do not leave pets unattended in a closed-up car during clear, Warm <z T

days." B~ ~

THe CAHE  TEADS Toe  HerT
(vve THeE PrpaeTic B46) AnD
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