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	Evaporation Rates

	Performance Task with Student Directions

	Performance Assessment for Spaulding High School Earth Sciences

Contributed by: New York State Alternative Assessment in Science Project (NYSED)
RSD Competency:  Students understand that thermal energy affects the science of our atmosphere.


There are three parts to this task:  

Background:
You know that when you get hot you perspire. This is your body's way of maintaining normal body temperature (thermal equilibrium). But how effective is perspiring in doing this? (This is an essential question that you will be solving for throughout the lab.)  

You will be taking temperatures of two test tubes that are both filled with 70 °C water.  One of the test tubes will be wrapped with a wet newspaper while the other is not.  You will be taking measurements of temperature in both test tubes for 12 minutes.
Materials:
· test tubes (2)
· timer or clock

· eye dropper filled with water
· Newspaper strips (2)
· test tube rack

· paper towel
· 2 thermometers
· 2  rubber bands
· 2 Colored Pencils (graphing)
Forming a Prediction: 
A.  In the space provided write a prediction about what will happen to the temperature readings in each of the test tubes and describe why you are drawing this conclusion.  Use real life examples to help you explain your prediction. _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

B.  If you were to graph your data after completing your experiment, what do you think the graph will look like?  Complete a rough sketch in the area provided.


Directions:  BE SURE TO READ ALL THE STEPS BEFORE YOU BEGIN
1. Collect materials.
2. Place the test tube rack on a paper towel. Prepare your test tubes by wrapping each one with a strip of newspaper lengthwise. Use the rubber bands to hold the paper on the test tubes.

3. Raise your hand when you are ready for the hot water to be filled by your teacher.
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.

 Record your data in the data table below:
Time (Minutes)
Wet Tube Temperature (°C)
Dry Tube Temperature (°C)
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1.   Plot your data by making a line graph below using the two colored pencils
*Be sure to label all parts of the graph accordingly!
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Analysis:
1. From your table, what was the temperature of the water at 6 minutes?
In the dry tube? ___________ In the wet tube? ____________

2. From your graph, what was the temperature of the water at 9.5 minutes?

In the dry tube? ___________ In the wet tube? ____________

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



4. Using complete sentences, suggest an explanation for your prediction from number 4.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Interpretations:  
5. Using complete sentences describe and compare the cooling patterns in the test tubes. *Be sure to use evidence to support your claim
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
6. Using complete sentences, explain what causes the patterns that you described above in the two test tubes.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
8.  Identify possible sources of error in the data collection and predict how they would affect your results.
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Application:

9.  Using complete sentences, describe a 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. Used data from the experiment to support your answer.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________
10.  Using complete sentences, describe what would happen to the evaporation rate if a fan was directed toward the test tubes.  Be sure to include cause and effect relationships by making a claim, using evidence and reasoning to support your answer
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________
14.  Given what you know, from your data and life experience of perspiration, should people use a humidifier during the hot summer months in their homes?
Design an experiment meeting the following criteria:  

           a.Background information:  What do you know about humidity?
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________
b. State a Hypothesis in an If…then…because format.  (Use data/evidence from above)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________________________________________________
   c.  State the independent, dependent variable, along with constants.
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
d.  Summarize Procedures:  

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________




Purpose:  The purpose of this activity is to experiment with the evaporation process and how this maintains thermal equilibrium or homeostasis in humans. 


 





Part 2:  Collecting, Presenting and Analyzing Data





Part 1:  Read the Background and Form Predictions





Part 3:  Using Evidence and Applying What You’ve Learned
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