April 29, 1996

How Effective is Perspiration at Cooling?
Task Information

Subject: Biology

Content:
* Biology Syllabus - Unit IIT
* MST Framework Reference; Standard 4 - Science - The living
Environment

Format: Manipulative

Purpose: To collect and analyze data on cooling effect of

perspiration/evaporation
Skills: :
Primary: Measuring, recording data, graphing
Secondary: Interpreting data, generalizing/inferring
Time: 25-30 minutes
Materials:
* 2 test tubes
* test tube rack - clear container to hold test tubes upright
* newspaper - cut into strips the same length as the test tubes
* hot water - in Styrofoam or insulated cups
* thermometers - to fit in the test tubes
* 4 rubber bands
* eye dropper
° el
Preparations:
* 25 - 30 minutes preparation time for teacher to set up required stations
and heat H>O to 32° C.

Safety: Students need to be advised on the use of hot H7O.

Extensions/Modifications: None
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How Effective is Perspiration at Cooling?

Task: At this station you will collect and analyze data on a model of the
perspiration process.

Materials:
e test tubes e test tube rack
 hot water in styrofoam cups ° room temperature water
e timer or clock ¢ thermometer
e eye dropper e 4 rubber bands
* paper towels » funnel
Background:

You know that when you get hot you perspire. This is your body's way of

maintaining normal body temperature. But how effective is perspiring in doing this?

Directions:

L.

Examine the apparatus at this station.

2. Place the test tube rack on a paper towel. Prepare your test tubes by
wrapping each one with a strip of newspaper. Use two rubber bands to hold
the paper on the test tubes.

3. Quickly fill both test tubes with hot water. Taking care not to spill any on the
newspaper.

4. Place one thermometer in each test tube. Record the starting temperature for
each test tube on the data table. In the next step one (1) test tube will become
the wet test tube and one (1) will remain dry.

5. Use the eye dropper to quickly wet the newspaper of one (1) of the test tubes
with hot water. The newspaper on the test tube should be completely
saturated.

6. Measure and record the water temperature in each test tube at intervals of one
minute for the next twelve (12) minutes.

7. Make a line graph of your data and answer questions 3 - 9.

( Please Continue on the Next Page )
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1. Record your data in the data table below.
Cooling Rates of Wet and Drv Tubes

!L MINUTES TEMPERATURE °C
Wet Tube Dry Tube

fodh | i Wy
Hc\cm\lc\m&ul\) @

[y
BN

|

&

2. Plot your data on the graph below.
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April 29, 1996 3
3. From your table, what was the temperature of the water at 6 minutes?

In the dry tube? In the wet tube?
4. From your graph, what was the temperature of the water at 9.5 minutes?
in the dry tube? In the wet tube?

5. Use your graph to predict what the temperature would be in the dry tube after
15 minutes.

Using complete sentences, suggest an explanation for your prediction.

6. Using complete sentences, describe and compare the cooling patterns in the test
tubes.

7. Using complete sentences, explain what causes the difference in water
temperature between the water in the two tubes.

8. Using complete sentences, describe what comparison you could make between
the effect of perspiration on the skin of the human body and the newspaper on
the wet test tube. Relate your answer to body temperature control.
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How Effective Is Perspiration At Cooling? - Scoring Rubric
' Maximum score - 23 points

1. Data Table 2 points total

Allow 1 point for each of the following;
* Table completed
* Data consistent with expectation of results

2. Graph S points total
Allow 1 point for each of the following;
* Appropriate title
Axes labeled w/ correct variables (units included)
Appropriate scale
Points plotted accurately
. Curves are appropriate to data trend

3. Data transfer from table 2 points total

Allow 1 point for each of the following;
* Correct 6 minute dry tube reading based on data collected
* Correct 6 minute wet tube reading based on data collected

4. Graph Interpretation/Prediction 2 points total

Allow 1 point for each of the following;
* Corresponds to student's dry tube graph at 9.5 minutes
* Corresponds to student's wet tube graph at 9.5 minutes

S. Extrapelation Prediction 3 points total

* Allow 1 point for correct temperature prediction based on student's
graph/data.

* Allow 2 points if the explanation refers to extrapolation from graph or
data and is in complete sentences.

* Allow 1 point if the explanation refers to extrapolation from graph or
data and is not in complete sentences.

* Allow 0 points if explanation is not correct even if it is in complete
sentences.

6. Data Interpretation/Comparison 4 points total

Allow 1 point for each of the following;
* States pattern for dry tube readings
* States pattern for wet tube readings
* States relationship/comparison
* Correct statement or statements and all in complete sentences
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7. Data Explanation 2 points total
Allow 2 points if the explanation is correct and in complete sentences.

Allow 1 point if the explanation is correct, but not in complete sentences.

Allow O points if the explanation is incorrect even if it is in complete
sentences.

Correct statements may include:
* The wet tube is cooled by evaporation.

OR
* Heat energy is removed more quickly from water in wet tube.

* The dry tube temperature is maintained by better insulation.

8. Comparison 3 points total
Allow 1 point for each of the following;

* States correct comparison between wet paper towel and perspiration
on human skin

* Relates to process/role of evaporation to cooling/heat loss
* Correct statement or statements and all in complete sentences

Allow 0 points if the explanation is incorrect even if it is in complete

sentences.
Highest possible score - 23 points
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Student ID Scoring Form
Male / Female (circle one) .~ How Effective is Perspiration At Cooling?

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.

1. Data table 0
. Graph

. Data transfer from table
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4. Graph interpretation
5. Data prediction

Data explanation

o

Data interpretation / comparison
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7. Data explanation 1
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8. Comparison

Total Score
Total possible score - 23 points

Student ID Scoring Form
Male / Female (circle one) How Effective is Perspiration At Cooling?

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.

1. Data table 0
. Graph

. Data transfer from table
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Data explanation
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8. Comparison

Total Score
Total possible score - 23 points




Student ID _DIO~- EP ~ | Scoring Form
Male / Female (circle one) How Effective is Perspiration At Cooling?

. 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. :

1. Data table 0 1 @
2. Graph o 1 2 3 4 (5},
3. Data transfer from table 0 1 %
4. Graph interpretation 0 1 2
5. Data prediction 0 @ '
Data explanation 0 1 @

6. Data interpretation / comparison 0 1 2 3 @
7. Data explanation 0 1 @
8. Comparison 0 1 2 @

Total Score 23 ot

- Total possible score - 23 points

Student ID BIC-eP-2 Scoring Form
Male / Female (circle one) How Effective is Perspiration At Cooling?

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.

1. Data table 0 1 @
2. Graph 0 1 2 @ 4 5
3. Data transfer from table o 1 (2
4. Graph interpretation 0 1 @
3. Data prediction 0) 1
. Data explanation % 1 2
6. Data interpretation / comparison 0 1 2 3 @
7. Data explanation -0 1 @
8. Comparison 0 1 (?2 >
)

Total Score ‘
Total possible score - 23 points




Student ID __ OO0 -~ P -3 Scoring Form
Male / Female (circle one) How Effective is Perspiration At Cooling?

~ Clrcle 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. :

1. Data table | 0 @ 2
2. Graph 0 1 2 @ 4 5
3. Data transfer from table @ 1 2
4. Graph interpretation 0 @ 2
5. Data prediction @ 1

Data explanation @ 1 2
6. Data interpretation / comparison 0 L 2 3 4
1. Data explanation @ 1 2
8. Comparison . @ 1 2 3

Total Score ( g DB
- Total possible score - 23 points

Student ID Scoring Form
Male / Female (circle one) How Effective is Perspiration At Cooling?

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.

1. Data table 0 1 2
2. Graph 0 1 2 3 4 5
3. Data transfer from table 0 1 2
4. Graph interpretation 0 1 2
3. Data prediction 0 1
Data explanation 0 1 2
6. Data interpretation / comparison 0 1 2 3 4
7. Data explanation 0 1 2
8. Comparison 0 1 2 3

Total Score
Total possible score - 23 points
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1. Record your data in the data table below.

May 1, 1996 2

Cooling Rates of Wet and Drv Tubes

samssse
prn——————

TEMPERATURE °C

u MINUTES

Wet Tube Dry Tube

| 0 Y 4

I 1 43 “5

| 2 H2 “3
3 39 /2
4 37 “ |
5 357 4O
6 33 39 |
7 32 324 |
8 30 37 |
9 30 37 |
10 29 37
11 24 36

l 12 217

2. Plot your data on the graph below.
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1. Record your data in the data table below.

May 1, 1996 2

Cooling Rates of Wet and Drv Tubes

MINUTES  TEMPERATURE ‘_czl—,
Wet Tube Dry Tube 45
0 H ¢ 14 Pl
1 H3 “Hy5 %
2 H 2 H3 -
3 39 42
4 37 “1
5 35 HO
6 33 39
7 32 3¢
8 30 37)
9 30 37 1’
10 29 37 |
11 24 35
12 29 35~ H

| 2. Plot your data on the graph below.
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May 1, 1996 3
3. From your table, what was the temperature of the water at 6 minutes?
Inthedry tube? _ & 40 Inthe wettube? 35 %

4. From your table, what was the temperature of the water at 9.5 minutes?

in the dry tube? 38 ¢ In the wet tube? ___ 30,5 °C
5. Predict what the temperature would be in the dry tube after 15 minutes.
3L

-

Using complete sentences, suggest an explanation for your prediction.
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6. Using complete sentences, describe and compare the cooling patterns in the test
tubes.

(Jl

(JM/\, M LTt Ovlfmuf’ \T(J,Qx&‘mgw. Bst 50 e vy
Fuoker ot e slant

7. Using complete sentences, explain what causes the difference in water
temperature between the water in the two tubes.
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8. Using complete sentences, describe what comparison you could make between
the effect of perspiration on the skin of the human body and the newspaper on
the wet test tube. Relate your answer to body temperature control.
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1. Record your data in the data table below.

May 1, 1996

Cooling Rates of Wet and Drv Tubes

{TMINUTES TEMPERATURE °C
Wet Tube Dry. Tube
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2. Plot your data on the graph below.
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3.

May 1, 1996 3
From your table, what was the temperature of the water at 6 minutes?

In the dry tube? Q,] 7 . In the wet tube? L-/ q
From your table, what was the temperature of the water at 9.5 minutes?
in the dry tube? L/ {7 ,j/ In the wet tube? _ 47 ‘;g . ;
Predict what the temperature would be in the dry tube after 15 minutes.
Rbodr 45

Using complete sentences, suggest an explanation for your prediction.
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Using complete sentences, describe and compare the cooling patterns in the test
tubes.

i

Lt

Using complete sentences, explain what causes the difference in water
temperature between the water in the two tubes.

¥
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Using complete sentences, describe what comparison you could make between
the effect of perspiration on the skin of the human body and the newspaper on
the wet test tube. Relate your answer to body temperature control.
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