


Strategies for Investigation

1. Measure the area of a few sample leaves on each of the plants
and calculate the average leaf area. Also record the total
number of leaves on each plant. (Leaf area can be measured
by putting a piece of graph paper under each leaf and tracing
its outline.)

2. Place one plant in a spot where it can get direct sunlight and
where it will be away from the lamps. It will serve as the
“control” plant.

3. Place the other three plants indoors, one illuminated solely by
the growlight, the second solely by the tanning lamp of equal
wattage as the growlight, and the third illuminated by the
growlight and the low-wattage suntanning light. The lamps
for all three plants should be an equal distance above the soil
in each pot. Turn off the lamps each day at about sundown
and then turn them on again the next morning. (If this is not
convenient put the control plant in the same light conditions
as the experimental plants when their lamps are turned off.)

4. Make a prediction. Do you think the number and size of leaves
will be affected by the kind of light? If so, how? If not, why
not?

5. Leave the plants for several weeks,
watering as needed. Make sure each plant
has equal watering.

6. After several weeks, measure the average
leaf area once again.

Discussion

Make a bar graph to show the effects
of the different lighting conditions on
the average leaf area for all four plants.
What conclusions can you draw from your
experiment? What did you find out? Discuss
whether or not your experiment indicates that
increased UV energy could affect agriculture.
If you anticipate problems, how do you think
their effects could be avoided?

Will our crops be affected as the amount of UV radiation
changes? (Photo by John Pickle.)
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Being Skeptical

Scientists are by nature skeptical. They need to suspend
judgement until they are firmly convinced by the evidence.
They should take this approach because the scientific endeavor
is a systematic search for ideas that describe the world as
it actually is. Scientific knowledge is built on a long series
of discoveries and a chain of logic. Should the results of an
experiment prove to be mistaken or the chain of reasoning weak,
other conclusions that depended on those results or reasoning
will be equally faulty.

QUESTION 3.6 Consider the following statements by skeptical
scientists, who have questioned the UV/melanoma
connection.

a. Hugh Ellsaesser of the Lawrence Livermore National
Laboratory has pointed out that ultraviolet energy can
vary by hundreds of percent from day to day because of
clouds and other factors. He says that an average increase
of a few percent has little meaning.

b. In the 1920’s it became fashionable to be suntanned.
Doctors tend to associate melanoma with sunburns in
teenage years but the disease is most often diagnosed
in 40-year old people. This leads many researchers on
skin cancer to believe that it takes from 25 to 30 years
for melanoma to develop. If this is true, why was there
no large increase in melanoma in the 1940’s among the
Sun-worshipers of the 1920s?

c. Does preventing sunburn really reduce the risk of
melanoma? Do sunscreens live up to the claims of the
manufacturers?

These questions could be answered by experiments. But
ethical and practical considerations rule out experimenting
on humans. In other experimental work mice and rats are
often used as substitutes for humans, but, since they do
not get melanoma, virtually no experiments have been
done to substantiate the protective role of sunscreens
against cancer.

d. In the Investigation on page 25, the statistics for melanoma
cases begin with 1974. Since that time the number of older
Americans has been increasing. Could this be a factor in
the increase in melanoma? Explain.
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Being Safe

Although enough scientific evidence may be
lacking to satisfy you or other skeptical scientists,
the correlation between exposure to sunlight and
skin cancer should be taken as a warning. It is
prudent for people at risk to take precautions.
It is easy to guard against excessive ultraviolet
radiation. Cover up, rather than expose sensitive
skin to the direct rays of the Sun in the middle of
the day. The informed person is the person who
can take the most appropriate action to keep
healthy.

Emperor penguins living in Antarctica, which has a very harsh
environment that is becoming even harsher due to pollution. (Photo by
PH1 Thompson, USN. Courtesy of the National Science Foundation.)

For new material relating to this chapter, please see the GSS website ”Staying
Up To Date” page:

http://wwuw.lhs.berkeley.edu/gss/uptodate/40z

We invite you to send us new articles for the "Staying Up To Date” web page
for this chapter. Articles may be from local newspapers, magazines, websites,
or other sources that you think would be of interest to classrooms around the
country. To send us articles please go to the link
http://lhs.berkeley.edu/gss/uptodate/newarticle.html and find the "Submit New
Article” button.
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