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You should have a thermometer in your lab kit.  In addition, you will need to gather two 
containers of identical size and shape (wider and shallower is better) and plastic wrap. 

 

Experimental Methods: 
 
Add equal amounts of water to each container (say an inch or two deep).  Measure the temperature of the water.  
Cover one of the containers tightly with plastic wrap.  Leave the other open. 
 
Set the two containers side by side in a dark but open place that you expect to have a stable temperature overnight.  
Measure the temperature of the place where you've put the containers.  Leave overnight to equilibrate. 
 
Measure the temperature in each container (don't take off the plastic wrap).  Measure the temperature of the area 
where you've put the containers. 
 
Repeat this experiment, but let the basins equilibrate under sunlight (or you could use light bulbs of at least 150 watts 
1-2 feet away.   
 
Make measurements as before, except measure the room temperature both in the sunlight and in the same location 
but with the thermometer underneath a shade of some sort.   

 
Data Table 

 Room T 
before expt 
(thermomet
er in shade) 

Water T 
before 
expt. 

Water T in 
open 
container 
after 
equilibratio
n 

Water T in 
covered 
container 
after 
equilibratio
n 

Room T after 
experiment 
(thermomete
r in shade) 

Room T after 
experiment 
(thermomete
r in sun) 

 

Expt 
1—not 
in 
sunligh
t 

20.4°C 20.4°C 19.3°C 20.6°C 20.8°C XXXXXXXX
X 

100 
minutes-
darkene
d room 

Expt 
2—
repeat 
of expt 
1 

20.8°C 19.3°C 

or 

20.6°C 

18.6°C 20.4°C 20.4°C XXXXXXXX
X 

100 
more 
minutes-
normally 
lit room 

Expt 
3—in 
sunligh
t 

--- --- 19.1°C 

shade 

19.2°C sun 

20.8°C 21.2°C 22.3°C only 3 
minutes 
in 
sunlight 

Expt 
4—
repeat 
of expt 
2 

21.5°C 19.2°C 

or 

20.8°C 

19.4°C in 

shade, 

19.6°C in 

sun 

21.3°C 

shade, 

21.5°C sun 

21.3°C --- 10 
minutes 
more in 
sun 

 
Although I give you a lot more guidance in this activity than a real scientist has in approaching his or her 
experiments, there are still a few experimental challenges for you to identify and solve (so that you are 
doing science and not just following a recipe).  Thus, don't blindly follow the steps above without thinking 
about what you are doing--be a scientist!  Include any challenges and how you addressed them in your 
report. 



In light of what we've learned in this unit, and based on your experimental results, explain any differences 

or similarities you observe in temperature.  Be specific, clear, and complete, including reference to each 

specific similarity or difference, what you think caused it, and why you think that.  Feel free to include 

pictures. 

Report your results and conclusions with explanations and reasoning. 
 

I added 1 cup of water to each of 2 white ceramic cereal bowls.  I covered one bowl and left the other 
open to the room for experiments done in the dark, at normal room lighting, and then in sunlight shining 
through a glass window at an angle of about 40 degrees.  Pictures of my set up are shown below. 
 

 
 
Key observations from my experimental results include the following: 
 
The temperature of the covered bowls was very close to room temperature, suggesting that a thermal 
equilibrium is achieved between room and water on the time frame of the experiments. 
 
The temperature of the open bowl was 1.3 to 1.8 °C cooler than in the covered bowl in darkness and 1.7 
to 1.9 °C in sunlight—essentially identical within their variations.  The difference between the covered and 
uncovered water bowls is very reproducible, suggesting that the difference is not due to random variation.  
The lower temperature in the open bowl is consistent with steady heat loss due to evaporative cooling 
(evaporation taking heat from the water). 
 
The room temperature and the temperature in both water bowls was warmer in the sunlight than in the 
darkness, consistent with sensible heat being added to all three from the sunlight. 
 
 I had thought that sunlight might warm the covered water above room temperature.  My reasoning was 
that heat from the sun might be added faster than heat could be lost since heat from the covered water 
could only be lost by conduction and not by evaporation.  However, this does not appear to have been the 
case in these experiments.  Perhaps had I used a darker bowl, instead of bright white, this might have 
occurred. 
   
Some example issues that you may have encountered in your experiments: 
Measuring temperature when the thermometer is exposed to direct light yields erroneous measurements 
of the air temperature, and to a lesser extent influenced measurement in the bowls.  I shaded the 
thermometers briefly while taking measurements to avoid any error due to absorption of sunlight by the 
thermometer itself. 
 
Since you can't leave the water in sunlight overnight to equilibrate (the sun moves and changes its angle) 
you may not be sure that the water has been in the sunlight long enough to equilibrate.  One way to test 



this is to measure the water temperature periodically over a period of time.  As the water temperature 
approaches equilibrium, the rate of change of temperature will slow and stop.  I did three measurements 
in sunlight and the temperature had reached close to equilibrium after about 15 minutes. 
 
There are other variables that might influence the results, such as duration of equilibration, brightness 
and angle of sunlight (or proximity of light source), and humidity of the room.  The room humidity during 
my experiments was constant at 34% relative humidity.  The sun angle changed slightly on my two bowls 
but the change was small over the 15 minute experiments.  The angle of the sun was the same for the 
two bowls. 
 
What other variables did you consider and how did you keep those variables constant in your 
experiments? 
 
Feel free to submit a revised report if you feel you missed significant key ideas--your revised report will 
provide partial credit improving your grade. 
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