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We have all heard how the Earth is in danger because of pollution, over-population, and 
over consumption of non-renewable resources.  Many of us have heard about the threats 
of global warming, and how it will affect people, animals, plants, forests, and oceans.  
But do you really know what’s happening when scientists refer to global warming?   
 
What is Global Warming? 
 
Global warming is exactly what it sounds like.  Global -warming refers to the average 
rise in the Earth’s temperature.  Global warming is a natural process that has been 
happening since the last Ice Age ended nearly 7,000 years ago.   
 
During the last 100 years, the Earth’s average temperature has risen 1°F.  Now, that 
might not sound like too much of an increase to you, but the plants and animals that make 
the Earth their home (that includes humans), take a long time to adapt to changes in their 
environment and climate.   
 
So, what happens when the Earth’s average temperature is increased?   
 
Increasing temperatures affect the Earth’s climate.  Climate differs than weather, because 
weather refers to what is going on right now.  For example, right now the weather might 
be cold, or rainy, or clear.  Yet, weather is always changing.  It might be cloudy one 
moment, and sunny the next.   
 
The Earth’s climate refers the general patterns or averages in a particular area.  The 
climate in Miami, Florida is considered different than in Regina, Saskatchewan.  The 
climate is looked at, defined by, and predicted by what happened last year or over the 
course of a number of years. 
 
Although the Earth’s temperatures fluctuate naturally, warming over the past 50 years is 
the fastest in history. And experts think the trend is accelerating. 
 

 
 
 



 47 

When did it start? 
 
The Earth’s climate is always changing.  If we look back to geological records, we see 
that changes occur naturally over time.  Ice Ages come and go.  Temperatures rise and 
fall.  However, these changes take some serious time.  In fact, during the last Ice Age, the 
Earth’s average temperature was only about 7°F colder than it is today.  That was over 
15,000 years ago, and much of the Earth was covered in thick sheets of ice.   
 
The impact that rising temperatures has on living things is pretty great.  Think about the 
dinosaurs.  Have you seen one lately?  Many scientists believe that the dinosaurs became 
extinct as a result of not being able to adapt to rapid changes in the Earth’s climate.  
Scientists aren’t sure what caused the changes, but they do that it must have happened 
rapidly and widespread.   
 
What Causes Global Warming? 
 
To understand the causes of global warming, we must first understand what keeps the 
Earth’s climates regulated.  To do so, we need to look up into the sky. 

 
 

The Earth is surrounded by a blanket of air, which we call the atmosphere. It reaches over 
350 miles from the surface of the Earth, so we are only able to see what occurs fairly 
close to the ground.   

Life on Earth is supported by the atmosphere, solar energy, and our planet's magnetic 
fields. The atmosphere absorbs the energy from the Sun, recycles water and other 
chemicals, and works with the electrical and magnetic forces to provide a moderated 
climate. The atmosphere also protects us from high-energy radiation and the frigid 
vacuum of space. 
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The atmosphere is divided into several layers, each layer having a specific purpose in 
keeping the Earth’s climate balanced and regulated.  Each layer has its own set of gases, 
thermal properties (temperature), density, and purpose.   
 
The Earth’s atmosphere is composed mainly of nitrogen (78%) and oxygen (20%) with 
several other gases making up the remaining 2%.  This is what we commonly refer to as 
“air.”  
 
The troposphere is the layer of atmosphere closest to the Earth.  In the troposphere, 
clouds and most of the Earth’s weather occur.  The troposphere is also the thinnest layer 
of atmosphere, and it is also the densest.  Because of gravity, the atmosphere weighs 
down on the Earth, squeezing the air closest to the Earth’s surface.  Without gravity, all 
the air we breathe would not be as readily available. 
 
The next layer of the atmosphere is called the stratosphere.  Believe it or not, the 
stratosphere is actually warmer than the troposphere.  This is because the stratosphere 
absorbs ultraviolet radiation.  Radiated energy, or radiation, is given off by many objects: 
a light bulb, a crackling fire, and stars are some examples of objects which emit radiation. 
The sun is the Earth’s main source of radiated energy.  The type of radiation being 
emitted depends on the temperature of the object. A coal glowing red in a barbecue is 
cooler than our Sun, which appears yellow, which is cooler still than some stars which 
appear bright white. 
 
The upper section of the stratosphere is where the Earth’s ozone layer is located.  The 
ozone layer absorbs a portion of the radiation from the sun, preventing it from reaching 
the planet's surface. More importantly, it absorbs the portion of ultraviolet light called 
UVB. UVB has been linked to many harmful effects, including various types of skin 
cancer, cataracts, and harm to some crops, certain materials, and some forms of marine 
life.  
 
The Greenhouse Effect 
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In the ozone layer, certain gases, like water vapor, carbon dioxide, nitrous oxide, and 
methane trap the sun’s energy (ultraviolet radiation).  If the energy wasn’t trapped, the 
Earth would be really cold, because all of the energy, or heat, would be able to escape.   
 

 
 

Greenhouse gases in the atmosphere behave much like the glass panes in a greenhouse. 
Sunlight enters the Earth's atmosphere, passing through the blanket of greenhouse gases. 
As it reaches the Earth's land and water absorb the sunlight’s energy. Once absorbed, this 
energy is sent back into the atmosphere. Some of the energy passes back into space, but 
much of it remains trapped in the atmosphere by the greenhouse gases, causing our world 
to stay warm. 
 
So, what’s the problem? 
 
The problem is carbon dioxide and other heat-trapping pollution -- mainly from cars, 
power plants and other industrial sources that burn gasoline, coal and other fossil fuels -- 
collects like a blanket in the atmosphere. As more carbon dioxide and other greenhouse 
gases are emitted, the thin layer of ozone can’t keep up, and not enough of the heat is 
released out of the atmosphere.  As a result, the planet is getting warmer. 
 
How is the Earth Affected by Climate Change? 
 
Scientists say that unless greenhouse gas emissions are reduced, average U.S. 
temperatures could be 3 to 9 degrees higher by the end of the century. 
 
If the temperature were to rise this much, the results could be disastrous.  Much of the 
world’s fresh water supply is held in the polar ice caps of the Arctic and Antarctic 
regions.  If the temperatures were to rise, the temperatures of the oceans would rise, 
causing the polar ice caps to melt at a much fast rate.  If the polar ice caps melt, the levels 
of the oceans rise and could flood areas on the coast.   
 
Who is Affected By Global Warming? 
 
Every living creature on Earth is affected by global warming.  The fish that swim in the 
oceans might not be able to adapt to changes in water temperature.  Trees will not be able 
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to filter the increasing carbon dioxide emissions.  And humans will not be able to breathe 
without the correct combinations that make up our air.   
 
Studies show that while the Earth is heating up, the living creatures cannot adapt to their 
changing environment fast enough.  In areas where people rely on hunting, fishing, and 
gathering food from the outside are in danger of loosing food sources.  Imagine if you 
lived on the fish from a local river.  If the temperature rises in the river and the fish die, 
what will you eat?   
 

 
 
What’s Being Done to Monitor Climate Change? 
 
Scientists are closely monitoring the impacts of global warming.  They are aware of the 
trends, but more importantly scientists are realizing that the increase of greenhouse 
emissions from factories, cars, and other sources of pollution need to be curbed. 
 
Education is the most important resource for helping to combat the problems associated 
with global warming.  Once people learn what products produce greenhouse gases, 
people can begin to reduce their consumption.  The simple act of turning off un-used 
lights and being conscious of energy consumption at home is helping to protect the ozone 
layer.  Reducing the amount of time we spend in cars or carpooling is another good way 
to reduce greenhouse emissions.   
 
Go plant a tree!  Did you know that trees are some the best air filters in the world?  They 
help to filter carbon dioxide into oxygen.  The more trees there are, the better equipped 
the Earth will be to handle the stress of increasing greenhouse emissions.  Deforestation 
and non-sustainable logging are counter-productive activities that actually increase the 
problems associated the with greenhouse emissions.   
 
The more you learn about how the Earth’s atmosphere works, the more tools you’ll have 
to protect it in the future.   
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Ideas for the Classroom 
 

Title:  Make your own greenhouse 
 
Objective:  Students will better understand how the Earth’s atmosphere absorbs the sun’s  

ultraviolet radiation by simulating the atmosphere in a small greenhouse.    
 
State Standards Met: 

11.A.2a  Formulate questions on a specific science topic and choose the steps  
needed to answer the questions. 
11.A.2b  Collect data for investigations using scientific process skills including 
observing, estimating and measuring.   
11.A.2d  Use data to produce reasonable explanations. 
11.A.3a  Formulate hypotheses that can be tested by collecting data. 
11.A.3b  Conduct scientific experiments that control all but the variable. 
11.A.3c  Collect and record data accurately using consistent measuring and 
recording techniques and media 
12.E.2a  Identify and explain natural cycles of the Earth’s land, water, and  
atmospheric systems (e.g. rock cycle, water cycle, weather patterns). 
12.E.2b Describe and explain short-term and long-term interactions of the Earth’s 
components. 
12.E.3b  Describe interactions between solid earth, oceans, atmospheric 
organisms that have resulted in ongoing changes of Earth. 

 
Materials:  Thermometers (2) 
 Barometer (when available) 
 Clear dry cleaning bag.  Sandwich bags work well, as well as Saran Wrap. 
 Cardboard box with large holes in the sides 
 
Method:  Cut holes in the cardboard box (the larger the better).  The object is to make a  

frame for the “greenhouse,” allowing as much surface area to be covered only in  
the plastic bag.   
Put one thermometer in the bottom of the box frame. 
Wrap the hollowed cardboard box (greenhouse) in the dry cleaning bag.  Make  
sure that all of the corners are sealed and tight, and that the thermometer is  
visible.   
Set the greenhouse on a window sill, or in a safe area outside. 
Begin the “How does a greenhouse work?” worksheet 
Check the greenhouse regularly, indicating time, temperature inside the  
greenhouse compared to the room’s temperature and outside temperature and  
difference.   
Fill in the chart “Greenhouse temperature records”   
Graph the differences using a line graph. 

 
Extensions:  Use your greenhouse to grow flowers from seeds, both inside the  

greenhouse and on the window sill.  Note the differences in growth.   
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Greenhouses are used to help grow plants faster and under more controlled 
circumstances.  Your class is going to create a small version of a greenhouse to figure out 
what a greenhouse is, how it affects climate, and why it’s able to work. 
 
Before you conduct the experiment, make predictions. 
 
1.  What do you think a greenhouse is? 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
2.  How do greenhouses function? 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
3.  I think that the temperature in a greenhouse will be greater than, less than, or equal to 
the temperature in the classroom. ____________________________________________ 
 
4.  I think that the temperature in a greenhouse will be greater than, less than, or equal to 
the temperature outside.____________________________________________________ 
 
While you’re conducting the experiment, make observations. 
 
5.  What do you notice about the temperatures for the greenhouse, classroom, and 
outside? ________________________________________________________________ 
________________________________________________________________________
________________________________________________________________________ 
 
6.  Are there any visible changes you notice between recordings? 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
After the Experiment, draw conclusions. 
 
7. I observed that the temperature inside the greenhouse increased, stayed the same, 
decreased. _______________________________________________________________ 
 
8.  I think that the greenhouse behaved this way, because 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
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Title:  Help to create a “Greener School”  
 
Objectives:  Students will learn what they can do to reduce greenhouse gas emissions by  

offering suggestions to reduce energy consumption in your school. 
 
State Standards Met: 

11.A.2b  Collect data for investigations using scientific process skills including 
observing, estimating and measuring. 
11.A.3a  Formulate hypotheses that can be tested by collecting data. 
12.E.2a  Identify and explain natural cycles of the Earth’s land, water, and  
atmospheric systems (e.g. rock cycle, water cycle, weather patterns). 
12.E.2b Describe and explain short-term and long-term interactions of the Earth’s 
components. 
12.E.2c  Identify and classify recyclable materials. 
12.E.3a  Analyze and explain large-scale dynamic forces, events and processes 
that affect the Earth’s land, water, and atmospheric systems.   
12.E.3b  Describe interactions between solid earth, oceans, atmospheric 
organisms that have resulted in ongoing changes of Earth. 
12.E.3c  Evaluate the biodegradability of renewable and nonrenewable natural 
resources. 
13.A.2d  Compare the relative effectiveness of reducing, reusing, and recycling in 
actual situations. 
13.A.2e  Identify and explain ways that technology changes ecosystems. 
13.A.2f  Analyze how specific personal and societal choices that humans make 
affect local, regional, and global ecosystems. 
13.A.3e  Identify advantages and disadvantages of natural resource conservation 
and management programs. 
13.A.3f  Apply classroom-developed criteria to determine the effects of policies 
on local science and technology issues (e.g. energy consumption, landfills, water 
quality).  

 
Method:  First off, this activity will require cooperation with the teacher, faculty, and  

administrators.   Have students brainstorm ideas to reduce energy consumption  
(turning off lights, buying energy efficient products, planting trees, using 
rechargeable batteries, etc).  Debate the benefits vs. negative aspects of energy 
consumption.  For example discuss the amount of energy it takes to provide 
grocery stores in Chicago with fruit year-round, or reading by candle light.  Come 
up with a list of alternatives and categorize them as potential, impossible, or 
impractical solutions.  Discuss what impact consumption of non-renewable 
natural resources has on the Earth, how we can change this through our daily 
choices.   
Using the list of alternatives (turn out lights, use solar power, plant trees), have 
students asses their school’s energy consumption.  Create an energy patrol that 
monitors school power use by observing how energy is used in school.   
Next have students come up an energy reduction model that will look at the 
current energy consumption and come up with potential means of reduction.  
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Again, make sure that students know the difference between potential solutions, 
impossible solutions or impractical solutions.   
Next have the students collectively draft a letter to the principal of the school, 
making sure that all potential solutions are practical and well-organized.  
Students’ reasoning why these solutions will help the Earth, community, and 
school must also be included.  The letter must also include the ways the solutions 
are to be implemented into the school under a workable timeframe. 
 
A list of solutions might include: 

• Lights on timers or motion sensors 
• Planting new trees around the school 
• Review the school’s thermostat settings 
• Windows and window treatments (putting up plastic during the winter) 
• Making future school purchases from environmentally-friendly companies 
• Cafeteria waste reduction 
• School recycling programs 

 
Global Energy Consumption 

 
Global Population Density 
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Global Carbon Dioxide Emissions 
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What causes global warming?  Why should we be concerned? 
 
What can I do to help protect the atmospheric ozone layer? 
 
Where are some of the world’s regions most affected by global warming? 
 
What is being done to prevent global warming from continuing to spread so rapidly? 
 
What are greenhouse gasses?  What is the Greenhouse Effect? 
 
What will happen if the polar ice caps start to melt?  What would happen if the water 
temperature in the oceans rose? 
 
Who are Ticos? 
 
What does the typical Tico diet consist of? 
 
What is the Tico culture like? 
 
How did Tico culture form?  What other countries did Tico culture borrow from? 
 
Are all Ticos culturally similar?  What are some of the differences? 
 
Are all people who live in Costa Rica Ticos? 
 
What are the indigenous tribes like of Costa Rica?  Where are they located? 
 
Do Ticos like tourists? 
 
What do Ticos do for jobs? 
 
What is Costa Rican money called?  What is its value? 
 
Do all Ticos speak Spanish? 
 
What is a sabanero?  Where do sabaneros live? 
 
What are some of the similarities between Tico culture and the United States culture? 
 
Are there any major differences between Ticos and US citizens? 
 
What is the population of Costa Rica?  Where do most of the Ticos live? 
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Glossary: 
 
Atmosphere – n. The gaseous mass or envelope surrounding a celestial body, especially 
the one surrounding the earth, and retained by the celestial body's gravitational field. 
 
Carbon Dioxide – n. A colorless, odorless, incombustible gas, CO2, formed during 
respiration, combustion, and organic decomposition and used in food refrigeration, 
carbonated beverages, inert atmospheres, fire extinguishers, and aerosols. 

Climate – n. 1. The meteorological conditions, including temperature, precipitation, and 
wind, that characteristically prevail in a particular region. 2. A region of the earth having 
particular meteorological conditions 
 
Emission – n. 1. The act or an instance of emitting.  2. Something emitted. 3. A 
substance discharged into the air 
 
Glacier – n. A huge mass of ice slowly flowing over a land mass, formed from 
compacted snow in an area where snow accumulation exceeds melting and sublimation. 

Greenhouse Effect - The phenomenon whereby the earth's atmosphere traps solar 
radiation, caused by the presence in the atmosphere of gases such as carbon dioxide, 
water vapor, and methane that allow incoming sunlight to pass through but absorb heat 
radiated back from the earth's surface. 
 
Oxygen – n. A nonmetallic element constituting 21 percent of the atmosphere by volume 
that occurs as a diatomic gas, O2, and in many compounds such as water and iron ore. It 
combines with most elements, is essential for plant and animal respiration, and is 
required for nearly all combustion. 

Ozone – n. An unstable, poisonous allotrope of oxygen, O3, that is formed naturally in 
the ozone layer from atmospheric oxygen by electric discharge or exposure to ultraviolet 
radiation, also produced in the lower atmosphere by the photochemical reaction of certain 
pollutants. It is a highly reactive oxidizing agent used to deodorize air, purify water, and 
treat industrial wastes.  

Polar Ice Cap – n. Either of the regions around the poles (Arctic and Antarctic) of the 
earth that are permanently covered with ice.  

Stratosphere – n. The region of the atmosphere above the troposphere and below the 
mesosphere. 

Thermal – adj. 1. Of, relating to, using, producing, or caused by heat. 2. Intended or 
designed in such a way as to help retain body heat 3. n. A rising current of warm air. 
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Troposphere – n. The lowest region of the atmosphere between the earth's surface and 
the tropopause, characterized by decreasing temperature with increasing altitude. 
 
Ultraviolet Radiation – n. Energy and heat retained by the atmosphere’s absorption of 
the sun’s ultraviolet rays. 

Weather – n. The state of the atmosphere at a given time and place, with respect to 
variables such as temperature, moisture, wind velocity, and barometric pressure.  

 

Internet Resources: 
 
The EPA’s Global Warming Web Site for Kids 
http://www.epa.gov/globalwarming/kids/ 
 It’s a great web site full of facts, activities, resources, and Stuff For Teachers. 

The Natural Resources Defense Coalition’s findings on Global Warming 
http://www.nrdc.org/globalwarming/ 
It’s a great resource for a more in-depth look at the factors, facts, and issues surrounding 
global warming trends.   
 
University Corporation for Atmospheric Research 
http://www.ucar.edu/learn/1_3_1.htm 
A slightly advanced introduction to Greenhouse gases, ozone layers, atmospheric 
composition, and climate.  It also includes a few activities for the classroom. 
 
EPA’s Global Warming Comic Book 
http://www.epa.gov/ozone/science/missoz/index.html 
A virtual comic book of a news reporter who has to get the scoop on Global Warming 
 
The Sierra Club’s 10 Things You Can Do To Prevent Global Warming (pdf) 
http://www.sierraclub.org/globalwarming/tenthings/2003august.pdf 
 
The Environmental Defense Fund’s Global Warming Game 
http://globalwarming.enviroweb.org/dosomething/dosomething_frameset.html 
This interactive game a good way to learn about ways to reduce your greenhouse gas 
emissions, and what the effects of doing so are.   
 
Science Teacher’s Stuff 
http://www.scienceteacherstuff.com/globalwarming.html 
Science Teacher Stuff’s list of facts, activities, and links geared toward K-12 educators.   
 
Global Warming Web Quest  
http://www.itsco.org/webquest/class/kelly/ 
 

http://www.epa.gov/globalwarming/kids/
www.nrdc.org/globalwarming/
http://www.ucar.edu/learn/1_3_1.htm
http://www.epa.gov/ozone/science/missoz/index.html
http://www.sierraclub.org/globalwarming/tenthings/2003august.pdf
http://globalwarming.enviroweb.org/dosomething/dosomething_frameset.html
http://www.scienceteacherstuff.com/globalwarming.html
http://www.itsco.org/webquest/class/kelly/

