The Great Glass Greenhouse

Adapted fromWyoming Energy Curriculum

Overview

Using shoeboxes, students build two miniature
greenhouses. One is built with an open OwindowO and the
other has a window Oglass.O Students are able to see the
effect of trappng the energy of the sun within the box

with the glass and extend the principle to the possible
heating of earth's atmosphere as a result of greenhouse
gases.

Objectives

Students will:

¥ be able to diagram and describe the Ogreenhouse
effect.O

¥ be abek to list practices that can reduce the production
of greenhouse gases.

¥ build two simulation greenhouses and observe how
the green house principle works to trap light energy.

Goals and Concepts

A4,B1,3,5C1,2, 13, 15E8

Dennis Knight

Grade Levels 4-6

Time Needed 60 min.

Subjects to Integrate Science, Math, Social
Studies

Topics greenhouse effect in the atmosphere;
global change and individual, national and
international action

Skills observing, predicting, scientific
experimentation, kinesthetic woept formation,
interpreting data, measuring

Materials

Two shoe boxes for each team of four

Two thermometers for each team of four
Masking tape

Scissors

Transparent film (acetate used for overhead
transparencies)

Background

There is common agreememhang

atmospheric scientists that some kinds of gases produced
by modern industry are accumulating in the atmosphere
and are contributing to an increase in the temperature of
earth's atmosphere. Two of the important greenhouse



gases are carbon dioxide améthane. Carbon dioxide is
naturally produced in the process of respiration by plants,
animals, and many

microorganisms. Since the beginning of the industrial
revolution about two hundred years ago, the burning of
fossil fuels has continued to increasel dhe composition

of the atmosphere is changing.

The increased warming of the earth due to the
accumulation of particular gases has been called the
"greenhouse effect." The warming happens for primarily
the same reason that greenhouses become waittineela

to the outside temperature when unprotected. Here is the
way it works:

Glass allows light rays to penetrate through the molecules
unimpeded. Light does not heat the glass. It goes right
through. The light does heat surfaces in the greenhouse
that absorb it, or more precisely, convert the light energy
to movement of the surface molecules which we call heat.
Heat from various surfaces, including the floor of the
greenhouse and any other surfaces that absorb light
energy, is given off as another vedength of radiation

longer than visible light that will not escape through the
glass. Therefore, there is a heat energy buildup in the
greenhouse. This same phenomena occurs in our
atmosphere. Instead of the glass trapping the light energy
that has ben converted to heat energy at the earth's
surface, it is greenhouse gases that will not allow the heat
rays (infrared) to escape through the atmosphere and back
into space. This produces a warming of the atmosphere.

Light doesn't heat the atmosphétés the earth's surface
that heats the atmosphere by absorbing the light and
converting the light energy to heat energy rays that move
(heat) the molecules of the air.

The greenhouse effect is not completely understood.
There are many natural sourcgggreenhouse gases that
have existed throughout earth's history. Two important
sources of these gases are volcanoes and swamps. Also,
there may be OsinksO that will absorb some kinds of

greenhouse gases, such as carbon dioxide. The process of

photosynhesis, vital to food chains in ecosystems, uses
carbon dioxide for energy storage in the building of
sugars and other organic molecules. Does increased
carbon dioxide cause increased plant life and a sink for
excess carbon dioxide? We don't have ansteeseme

of these questions. Accurate measurements of carbon
dioxide, only one important greenhouse gas, have been
made for about a century and the quantity of this gas in
the atmosphere is increasing.

So what if the atmospheric temperature increaseg2om
Changes in climatic temperatures in the main food
producing areas of the Earth's surface could mean drastic
changes in total food produced while the population of
humans is increasing. A relatively small rise in

atmospheric temperature may also miedt polar ice caps
and cause a rise in sea levels, leading to flooding of
coastal cities where most of the human populations live.
Computer simulations of a general increase in
atmospheric temperature allow scientists to predict the
effect. As a body, cientists generally agree that the
results would be very harmful to life on earth, including
humans. Nations are uniting in efforts to prevent this
global change.

Procedure

Collect shoe boxes from shoe stores or have students
bring them from home. Thewill be used to simulate a
greenhouse. Each team of three or four students will need
two boxes.

Use scissors and cut a large window in the box and place
the transparent material (acetate) in the window. Seal it
with tape and replace the top on thecbd@ape the lid so

air circulation is reduced in the box.

Do the same with the second box except do not give it an
acetate window. After both boxes have been constructed,
take them to an area where they can receive direct
sunlight.

The thermometers aieserted identically into the
greenhouses (shoe boxes) as shown below. Brace the
ends of the thermometers so the bulbs are in the air in the
middle of the boxes.

" _Arfsparancy

First have students predict which box will become
warmer, or if the temperaturasll remain the same. To

the students it will appear that the thermometer
unprotected from the sun will warm faster. Record the
temperatures of the thermometers at five minute intervals.
Students can make graphs of the temperatures in the
boxes. Soonhe box with the transparent window will
become significantly warmer.

Discussion of the Concept
Try to develop the concept of the analogy of greenhouse
warming and atmospheric warming caused by the

particular gases.

1. What was the only variable in thexes? (The
transparent covering of the window)



2. What was the thermometer measuring?

(The temperature of the air in the boxes. The comparative
temperature is a comparison of the movement of the air
molecules in the two boxes. The window coveringseau

the molecules in the box with the covering to move

faster.)

3. How might this same phenomena happen to earth's
atmosphere? (Greenhouse gases may act as a window
pane in not allowing heat rays to escape, thus an increase
in air temperature.)

4. Wha are some greenhouse gases and how may we
limit their buildup? (carbon dioxide, methane,
chlorofluorocarbons [CFCs]) Use of alternate energy
sources for electricity production will help. Reduce
emissions from autos and trucks by use of public
transportéion and electric cars.)

Extending the Activity

.1 Invite a meteorologist to your class to discuss the
greenhouse effect.

2. Plant trees. Trees absorb carbon dioxide.

3. Have students make posters that encourage tree
planting and explain the greemise effect.

4. Refer to the activity OSun Animals.O0 Demonstrate
carbon dioxide and its properties by producing and
trapping carbon dioxide.

Assessment

1. Draw the picture below on the board. Ask students to
draw the picture on paper and explain hbe greenhouse
heating is like the earth heating. How will the greenhouse
gases increase the heat of Earth?

2. Ask students to list ways to reduce greenhouse gases
and present their findings to the whole group.

Additional Resources

Science Projects in Renewable Energy and Energy
Efficiency,copyright, 1991

National Energy Foundation

5160 Wiley Post Way, Suite 200

Salt Lake City, Utah 84116

(801) 5391406

Good websites:

eia.doe.gov/kids/classactivities/wind_elemrev.pdf
This is an egellent collection of activities and readings
from the U.S. Department of Energy.

They are grouped by grades:¥X 47, and Intermediate,

http://www1.eere.energy.gov/education/science_projects.
html

wattsonschools.com/activities.htm
www.bcps.orgbffices/lis/curric/elem/Escience.html

Go to Elementary Science, Relationships in the
Environment, Global Warming



Wyoming ScienceStandards

CONTENT STANDARD

1. CONCEPTS AND PROCESSES

In the context of unifying conceptsand processes, students develop an understanding of scientific
content through inquiry. Science is a dynamic process; concepts and content are best learned
through inquiry and investigation.

BENCHMARK Grade 8

EARTH, SPACE, AND PHYSICAL SCIENCE

12. Forms and Uses of Energy: Students investigate energy as a property of substances in a variety
of forms with a range of uses.

CONTENT STANDARD

2. SCIENCE AS INQUIRY

Students demonstrate knowledge, skills, and habits of mind necessary to safely perform stifen
inquiry. Inquiry is the foundation for the development of content, teaching students the use of
processes of science that enable them to construct and develop their own knowledge. Inquiry
requires appropriate field, classroom, and laboratory experiaces with suitable facilities and
equipment.

BENCHMARK Grade 8

2. Students use inquiry to conduct scientific investigations.

¥Clearly and accurately communicate the result of the investigation.
3. Students clearly and accurately communicate the resudf

their own work, as well as information obtained from other sources.

CONTENT STANDARD

3. HISTORY AND NATURE OF SCIENCE IN PERSONAL AND SOCIAL DECISIONS
Students recognize the nature of science, its history, and its connections to personal, social,
economic, and political decisions. Historically, scientific events have had significant impacts on
our cultural heritage.

BENCHMARK Grade 8

1. Students explore the nature and history of science.

A. Students explore how scientific knowledge changes@grows over time, and impacts personal
and social

decisions.

B. Students explore the historical use of scientific information to make personal and social
decisions.

2. Students explore how scientific information is used to make decisions.

A. Therole of science in solving personal, local, and

national problems

B. Interdisciplinary connections of the sciences and connections to other subject areas and careers
in science or technical fields

C. Origins and conservation of natural resources, irlading Wyoming examples



Wyoming Math Standards

CONTENT STANDARD

3. MEASUREMENT Students use a variety of tools and techniques of measurement in a problem
solving situation.

BENCHMARK Grade 5
6. Students use time, in problersolving situations to:

¥compare relationships among seconds, minutes, hours, and days, and
¥use elapsed time to the nearest minute.

Social StudiesStandards

CONTENT STANDARD

3. PRODUCTION, DISTRIBUTION, AND CONSUMPTION
Students demonstrate an understanding of economic mitiples and concepts and describe the
influence of economic factors on societies.

BENCHMARK Grade 4

1. Students describe the importance of major resources, industries, and economic development of
the local community and Wyoming.



