STUDENT ACTIVITIES

During the day, the Sun shines through the atmosphere. Earth's surface warms
up in the sunlight. At night, Earth's surface cools, releasing heat back into the
air. But some of the heat is trapped by the greenhouse gases in the
atmosphere. That is what keeps our Earth a warm and cozy 58 degrees
Fahrenheit (14 degrees Celsius), on average.

The recent years, mainly due to air pollution with certain gases, the amount of
trapped heat increases, leading to global temperature increase. One can
imagine these gases as a cozy blanket enveloping our planet, helping to
maintain a warmer temperature than it would have otherwise.

Expected outcome:
A laboratorial
experiment that
proofs that sunrays
in an enclosed
environment,
increase the area’s
temperature.

In this activity, we will have the chance to explore and understand the Greenhouse Effect. In the
beginning, we will conduct experiments aimed at answering specific questions. These experiments are
designed to provide the necessary background knowledge required to effectively use a Greenhouse

Some solar radiation is
reflected by the Earth
and the atmosphere

About half the solar
radiation is absorbed by
the Earth’s surface,
which warms it

Solar radiation powers
the climate system

Infrared radiation is emitted
from the Earth’s surface
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The scientist who first “proved” the greenhouse effect.
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In 1856, decades before the term "Greenhouse Effect" was created, Eunice
Newton Foote demonstrated the greenhouse effect in her home laboratory.
She placed a glass cylinder filled with carbon dioxide in sunlight and found that
it was heated much more than a cylinder of ordinary air. Her conclusion: more
carbon dioxide in the atmosphere could result in a warmer planet.

The ability to heat carbon dioxide is fundamental to climate science and
explains why our planet's temperature is rising as we burn fossil fuels like oil
and gas at a rapid rate, sending more carbon dioxide into the atmosphere.
Foote herself even hypothesized that global warming was possible: "An
atmosphere of this gas [carbon dioxide] would give our earth a high
temperature," she wrote, "and if, as some suppose, at a time in its history air
had mixed with it in greater proportion than it does today, an elevated
temperature . . . It would necessarily happen.”

https://www.bbvaopenmind.com/en/science/environment/eunice-newton-foote-pioneer-greenhouse-

effect



Investigations:

1. What s light?
Activity 1.
Imagine yourself on the beach, on a sunny day. Undoubtedly, the Sun makes

you feel hot. What does this mean for the nature of light? (What does the Sun
“carry” in order to make you feel hot?)

Discuss your opinion with the class.

Activity 2.
The light that originated from the Sun, has the same nature as the light from a

candle, or a lamp.
Place a piece of paper in a way that covers half of a lamp.

.

Do you still see the whole lamp (or the candle)?
“This ability of the light to “bend” over objectsiscalled _
(Ask your teacher for the name given to this ability of light.)

2. How is light transmitted through vacuum space?
“Light has the ability to travel in space”. Do you agree with this opinion and
why?

3. Watch a short clip from
https://lyoutu.be/J1ylApZtLos?si=4aYaBSmidihDNze0

Discuss in the class, what is light and complete the following conclusion.

Conclusion:

Wave is a form of that has the ability to carry a




Main Investigation:

For the model construction, you need to use
two beakers that will be a representation of the
Earth. You may add soil, branches, some
water, and anything else that resembles the

Earth.

Instructions:

Materials:

Soil
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v Two Beakers

Leaves and Branches
Cling Film

Light Heater

Two thermometers
Two Retort Stands

v" Place the thermometers on the two Retort Stands.

v Place the stands so that the thermometers do not touch
the soil or the beakers but instead they hang and are now

able to measure the air temperature.

v' Cover one beaker with a cling film and secure it well

around the thermometer.

v' Simultaneously expose both beakers to the same light
heating source and then measure its temperature every

one minute, by completing the table that follows

Time

Temperature in Beaker 1

Temperature in Beaker 2
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Place the data on the following axis and construct the graph of both beakers on
the same axis.

Do you notice a significant temperature difference between the two beakers?

Why do you think this occurs?

Conclusion

Through this simulation, you have investigated the Greenhouse Effect and
constructed a model that simulates it. In the process, you learned about the dual
nature of light and its electromagnetic abilities. At the end, you were able to

construct the Greenhouse effect model and study its variables.



