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Discover Earth Themes and 
Overview of Activities 

The Discover Earth activities focus on Earth science topics close to home – such as 
local weather and the plants, animals, crops, and environmental features particular to 
your region – as well as a global view of our changing planet. Through hands-on 
investigations and discussions, young audiences discover that Earth’s global 
environment changes – and is changed by – the local environment. The activities 
explore three key messages relating to this overall theme: A. We belong to Earth; B. 
Each region is unique; and C. Your home is changing. These messages all relate to the 
overall theme:  Earth’s global environment changes – and is changed by – the local 
environment. The activities were developed with guidelines set forth by the National 
Science Education Standards and American Association for the Advancement of 
Science (AAAS) benchmarks, and they were designed for audiences in the following 
four age ranges: 5 to 7, 8 to 9, 10 to 13, and teens. 

Overall Theme 
Earth’s global environment changes – and is changed by – the local environment.  
 

A. We Belong to Earth 
We belong to a complex system of interacting water, ice, air, and life. 

Community Activities 
The community contributes to two exhibits: In Century of Change Display, the 
community gathers and compares photos and/or illustrations of the local areas 
taken a century and more ago with more contemporary photos of the same 
areas. In Weather Wall, children track the local weather over a period of two 
months or more, plotting weather data on a kid-friendly sticker chart.  

Icebreaker Activities 
Children ages 5 and up are introduced to Earth’s major characteristics (or parts 
or systems) -- water, ice, air, and life – through the brief icebreaker activities 
Catch!...the World’s Ocean, Ice-y Experience, Share the Air, and Web of Life.   

Discover Earth through Reading 
I Belong to Earth can serve either as part of a kick-off celebration or as an 
outreach program to area schools.  Children and teens discover Earth science 
questions and answers using the library’s resources and participate in reading 
games — customized for ages 5 to 9, 10 to 13, and teens — that combine book 
lists and reading logs into take-home adventures!  After this activity, the reading 
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games continue to connect patrons with the Discover Earth activities and 
resources. Participants advance by reading, engaging in suggested at-home 
activities, attending Discover Earth library programs, or investigating Earth and 
the environment through a variety of citizen science programs. Completed game 
boards may be submitted to the library for display, and if desired, entry into 
promotional drawings. Participants earn a decal upon completion. 
 

B. Each Region Is Unique 
Changes to distant oceans, air moving freely around our globe, and all living things 
have an influence on our regional environment, now and in the past and future. 

Weather Explorations 
Children ages 5 to 7 explore various aspects of weather through a series of 
stations featuring games, crafts, and weather observations in Weather: The 
Many Faces of Mother Nature. Children ages 8 to 9 and 10 to 13 undertake more 
advanced investigations of rain, wind, clouds, and weather instruments and 
consider how locally collected weather data relate to the broader Earth systems 
of water, ice, air, and life in Weather Stations.  

Regional Explorations 
In Climate Tour, children ages 10 to 13 celebrate their region of the United States 
by creating a regionally-inspired postcard and recipe. Finally, they use a set of 
What if… cards about their region to reconsider their postcards and recipes in 
light of future climate change.  In Polar Bears or Penguins?, children  ages 10 to 
13 use a fast-action matching game to demonstrate how each of Earth’s polar 
regions is distinct and special.   

 

C. Your Home Is Changing 
Earth’s water, ice, air, and life will continue to interact over long-term scales, shaping 
the particular features of that place we each call home. 

Environmental Stewardship 
In teams, children ages 11 to 13 build an understanding of how human actions 
impact global change by playing a board game, Polar Bears Go with the Floes, in 
which chance and choice determine the fate of a lone polar bear on an ice floe. 
Teens, ages 14 to 18, engage their communities in science through art in Earth: 
Artistically Balanced. The teens first interact with a climate scientist to unravel, on 
a very basic level, the complexities of Earth’s climate system, and then they 
create a three-dimensional artistic representation of Earth’s climate. The art may 
be created on a large scale and displayed at the library or made on a smaller 
scale to take home. 
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How to Use These Activities in Your Programs 
You may design your own program of one or more of these flexible activities, or you 
may choose to build the story of Earth and its changing environment through the 
complete series of activities! Background information and facilitator resources are 
provided to help you prepare to lead the activities. Encourage further exploration with 
the books, websites, and videos listed in the Facilitator’s Resources packet. 
Programming ideas for all ages, infant to adult, are also provided. 
 
Reading games, geared toward different age levels, support this module and connect 
the activities and resources. The games combine the traditional reading log and book 
list into a board game, where participants advance by reading, engaging in suggested 
at-home activities, attending library programs, or investigating Earth and the 
environment through a variety of citizen science programs. These games are introduced 
in Activity 4:  I Belong to Earth.  The game boards may be customized with your 
institutions’ address, and if desired, an additional step in the instructions for winning 
prizes.  Matching decals may be printed and awarded as prizes. Read Me bookmarks 
are available as a way for children to read, review, and recommend titles to others.  
These materials (shown below), including the supporting book lists, are available free 
for educational use at www.lpi.usra.edu/explore/discoverEarth. 
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Correlations to National Standards 

National Science Education Standards 

Grades 9-12 
Science as Inquiry - Content Standard A 
Understandings about Scientific Inquiry 

 Scientists usually inquire about how physical, living, or designed systems 
function. Conceptual principles and knowledge guide scientific inquiries. 
Historical and current scientific knowledge influence the design and interpretation 
of investigations and the evaluation of proposed explanations made by other 
scientists. 

 Scientific explanations must adhere to criteria such as: a proposed explanation 
must be logically consistent; it must abide by the rules of evidence; it must be 
open to questions and possible modification; and it must be based on historical 
and current scientific knowledge. 

 
Earth and Space Science - Content Standard D 
Energy in the Earth System 

 Earth systems have internal and external sources of energy, both of which create 
heat. The sun is the major external source of energy. Two primary sources of 
internal energy are the decay of radioactive isotopes and the gravitational energy 
from the earth's original formation. 

 The outward transfer of earth's internal heat drives convection circulation in the 
mantle that propels the plates comprising earth's surface across the face of the 
globe. 

 Global climate is determined by energy transfer from the sun at and near the 
earth's surface. This energy transfer is influenced by dynamic processes such as 
cloud cover and the earth's rotation, and static conditions such as the position of 
mountain ranges and oceans. 

 
Science and Technology - Content Standard E 
Understandings about Science and Technology 

 Creativity, imagination, and a good knowledge base are all required in the work 
of science and engineering. 

 
Science in Personal and Social Perspectives - Content Standard F 
Environmental Quality 

 Natural ecosystems provide an array of basic processes that affect humans. 
Those processes include maintenance of the quality of the atmosphere, 
generation of soils, control of the hydrologic cycle, disposal of wastes, and 
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recycling of nutrients. Humans are changing many of these basic processes, and 
the changes may be detrimental to humans. 

 Materials from human societies affect both physical and chemical cycles of the 
earth. 

 Many factors influence environmental quality. Factors that students might 
investigate include population growth, resource use, population distribution, 
overconsumption, the capacity of technology to solve problems, poverty, the role 
of economic, political, and religious views, and different ways humans view the 
earth. 

 
Natural and Human-induced Hazards 

 Human activities can enhance potential for hazards. Acquisition of resources, 
urban growth, and waste disposal can accelerate rates of natural change. 

 
Science and Technology in Local, National, and Global Challenges 

 Understanding basic concepts and principles of science and technology should 
precede active debate about the economics, policies, politics, and ethics of 
various science- and technology-related challenges. However, understanding 
science alone will not resolve local, national, or global challenges. 

 
History and Nature of Science - Content Standard G 
Nature of Scientific Knowledge 

 Scientific explanations must meet certain criteria. First and foremost, they must 
be consistent with experimental and observational evidence about nature, and 
must make accurate predictions, when appropriate, about systems being studied. 
They should also be logical, respect the rules of evidence, be open to criticism, 
report methods and procedures, and make knowledge public. Explanations on 
how the natural world changes based on myths, personal beliefs, religious 
values, mystical inspiration, superstition, or authority may be personally useful 
and socially relevant, but they are not scientific. 

 Because all scientific ideas depend on experimental and observational 
confirmation, all scientific knowledge is, in principle, subject to change as new 
evidence becomes available. The core ideas of science such as the conservation 
of energy or the laws of motion have been subjected to a wide variety of 
confirmations and are therefore unlikely to change in the areas in which they 
have been tested. In areas where data or understanding are incomplete, such as 
the details of human evolution or questions surrounding global warming, new 
data may well lead to changes in current ideas or resolve current conflicts. In 
situations where information is still fragmentary, it is normal for scientific ideas to 
be incomplete, but this is also where the opportunity for making advances may 
be greatest. 
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Activity Procedure 

Overview 

Teens, ages 14 to 18, depict the science behind Earth’s climate system as art, which 
may be created on a large scale and displayed at the library or made on a smaller scale 
to take home. First, they interact with a climate scientist to unravel, on a very basic 
level, the complexities of Earth’s climate system (specific suggestions for connecting 
with climate scientists are provided). Then, the teens categorize the various influences 
that either warm or cool Earth’s climate, including those from both natural and human 
sources. Next, they work together or independently to create a three-dimensional artistic 
representation of these influences, balanced on a mobile-style work of art. Teens leave 
the program with an understanding of the natural and human-influenced drivers of 
climate change and a message of hope and steps, both small- and large-scale, for 
taking action at home and in their communities. This adaptable activity may be 
undertaken in 1 ½ hours, with small-scale artwork as the final product, or extended as a 
series of meetings to create large-scale artwork.  
 

What’s the Point? 

 The global environment changes - and is changed by - our community’s local 
environment. 

 Earth’s systems interact over long-term scales to determine our community’s 
future environment.    

 Earth’s average global temperature is a delicate balance of many interrelated 
factors. 

 The Sun is the source of Earth’s warmth, but the amount of sunlight alone does 
not account for Earth’s average global temperature. 

 Several natural factors serve to warm Earth. Heat-trapping gases moderate 
Earth’s surface temperatures. Without them, it would be too cold for life as we 
know it to exist. Certain types of clouds (which hold energy near Earth’s surface) 
and darker surfaces (such as oceans and forests) are also natural warming 
influences.   

 Several natural factors serve to cool Earth and balance the effects of warming by 
heat-trapping gases:  white snow and ice, particles added to the atmosphere by 
volcanic eruptions, and certain types of clouds reflect some of the Sun’s energy; 
the ocean takes up heat and carbon dioxide, a heat-trapping gas, from the 
atmosphere. Life can also reduce the amount of carbon dioxide in the 
atmosphere, such as when forests expand.  
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 Carbon dioxide levels in our atmosphere are increasing, mainly from human 
activities. 

 Earth’s average temperatures are rising. 
 Heat-trapping gases come from both natural and human sources. Volcanos and 

bacteria in natural wetlands are natural sources of heat-trapping gases. Other 
sources include our farm animals, deforestation, the production of cement, 
factories, the power plants that supply electricity to our homes and schools by 
burning fossil fuels, and cars.  

 

Materials 

Facility Needs 
☐ Optional: large space with a high ceiling from which artwork could be suspended 
☐ Optional: teen advisory board 
☐ Optional: computer, projector, and access to the Internet to play the online video 

 
CLIMATE CHANGE, WILDLIFE & WILDLANDS 
This video offers explanations on climate change and how it impacts 
wildlife and their habitats in the U.S. High-school students and climate 
professionals are feature. Appropriate for ages 14 and up. This high-
definition video is available for download from 
www.globalchange.gov/resources/educators/toolkit/video.  

 

For a Group of Ten 
☐ Optional:  1 set of “table topics,” printed and cut into strips 
☐ Large-scale art supplies 

☐ Discarded electronics, such as motherboards, cell phones, remotes, light 
bulbs, or small appliances 

☐ Discarded motor vehicle parts, such as steering wheels or hubcaps 
 
OR 
 
☐ Small-scale art supplies  

☐ 20 (12” × ¼”) rigid rods, such as aluminum tubes or wooden dowels from a 
craft store 

☐ 4 balls of string 
☐ 10 (1¼”) low-density Styrofoam© ball  
☐ 20 (¾” diameter or smaller) jingle bells  
☐ 20 eraser caps (such as Paper Mate 73015 Arrowhead Eraser Caps) 
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☐ 3 (100 ct.) packages of ornament hangers 
☐ 3 (100 ct.) packages of steel nuts (to serve as weights) 
☐ 10 toothpicks 
☐ Optional:  material into which steel nuts can be imbedded, such as sponge 

pieces or (reused) Styrofoam peanuts 
☐ 20 sheets of paper, preferably reused or made from 100% recycled paper 
☐ Scissors 
☐ Optional: provide old magazines for the teens to cut out images of various 

warming and cooling influences to hang on their mobiles 
 

For Each Team of Three to Four 
☐ 1 set of Earth’s Climate Cards depicting the warming and cooling influences on 

Earth’s climate, which are made up of two subsets: 
☐ Nature’s Balance Cards  
☐ Human Influences Cards  

 

For Each Teen 
☐ Optional: His/her Discover Earth reading game 

 

For the Facilitator 
☐ Facilitator’s Resources packet (available at www.lpi.usra.edu/explore 

/discoverEarth), which includes: 
☐ Background information  
☐ Be a Science Guide! 
☐ Resource lists  
☐ Shopping list  
☐ Resources for preparing a climate scientist to work with teens, such as: 

 
“Talking to kids about global warming” and “Kid’s questions about global 
warming” 
http://online.nwf.org/site/PageNavigator/ClimateClassroom/cc_about_clim
ateclassroom 
 
http://cires.colorado.edu/blogs/mccaffrey/2011/03/01/jedi-school-for-
climate-communications-part-2/ 
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“Improving How Scientists Communicate About Climate Change” 
EOS, Vol. 89, No. 11, 11 March 2008, pages 106–107 
www.climatecommunication.org/PDFs/Eos.pdf 
 
“5 tips on talking to teenagers about climate change” 
Retrieved on September 13th, 2008 
http://live-the-solution.com/blog/5-tips-on-talking-to-teenagers-about-
climate-change/ 
 

☐ Resources for discussing the implications of climate change, such as: 
 
EARTH: THE OPERATORS’ MANUAL 
http://video.pbs.org/video/1855661681/ 
http://earththeoperatorsmanual.com/ 
This video discusses Earth’s climate history and presents possible 
solutions for the future. 

 
KIDS' QUESTIONS ABOUT GLOBAL WARMING 
http://online.nwf.org/site/PageNavigator/ClimateClassroom/ 
cc_kids_questions 
This National Wildlife Federation Climate Classroom resource provides 
the answers to children’s and teens’ common questions about global 
warming. 

 

Preparation 

 Review the Facilitator’s Resources packet, resources for preparing a climate 
scientist to work with teens, and resources for preparing to engage the 
community on this potentially controversial topic. 

 Become familiar with one or more resources for preparing to engage the 
community on the potentially controversial topic of human influences on global 
climate. 

 Determine whether you have the space for a large-scale artwork display, or if you 
would like the teens to take home smaller-sized creations. 

 Determine the time commitment you would like to request from the audience. 
Teens may undertake Parts 1 through 4 in one session with small-scale artwork 
as the final product. Part 4 may be undertaken as a separate meeting, or series 
of meetings, for large-scale projects. 

 If possible, involve your teen advisory board in the planning process. Work 
together to bring together library staff and space, teen creativity, and materials 
from the community. 
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 Identify a climate scientist, preferably from a nearby area, who is willing to serve 
as an advisor for this program. (The teens may relate best to a young, 
enthusiastic scientist, and young women will especially benefit from seeing a 
successful female scientist.) Invite the scientist to bring his or her expertise in a 
30-minute discussion (rather than lecture format) to teens. He or she will 
continue to advise the teens and (gently) critique their initial designs and the art 
pieces as they are built for scientific accuracy. Outline the types of assistance 
you are looking for, and stress that the teens will respond better to basic 
information, personal stories, and analogies than data. Specifically request that 
the format be a discussion, with the scientist interacting with teens and 
responding to teen-generated ideas, rather than lecturing:  

- Briefly describe how invisible infrared radiation is emitted by the Earth as it 
is heated by sunlight, and explain the role of heat-trapping gases in 
capturing that energy to influence Earth’s climate.  

- Name the major factors that interact to create Earth’s climate.  
- Answer questions about the validity of climate science in the midst of 

confusing information through political debates and the media. 
- Tell their personal story about becoming interested in science as a career. 
- Leave the teens with a positive message of hope and courses of action 

(both small- and large-scale). 
- Assist the teens as they create artistic representations of climate models, 

which will be used to engage their families or the broader community in 
thinking about Earth’s systems and climate change. 

- Discuss some ideas for props that you might be able to have on hand for 
the discussion. Encourage the use of props for demonstrations in place of 
a computer-based presentation. 

 

Facilitator’s Note:  Join the STAR_Net Project's Community of Practice at 
http://community.discoverexhibits.org/ and identify a climate scientist through the 
network there.  

 
 If desired, invite a high school environmental science teacher to co-facilitate the 

activity and assist in mentoring the teens as they design and build their artwork. 
 Consider hosting a materials drive prior to the event. Invite the community to 

contribute unwanted electronics and other materials for the teens to incorporate 
into their artwork.   

 If desired, plan an “opening night” event to showcase the artwork to the 
community after the projects are completed and displayed. 

 If desired, distribute conversation starters, cut from the sheet of “table topics,” to 
help the teens get to know each other as they enter the room. 
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 Print copies of Earth’s Climate Cards, preferably on card stock, and cut them out 
along the borders. Shuffle each set so that the “Warmer Cards” and “Cooler 
Cards” are intermixed.  

 

Activity 

Part 1. Discover the scientific understanding of climate science through an 
open discussion, and prepare to incorporate the concepts into artwork. 
 
1. Optional, but strongly recommended: Have a discussion with a climate 

scientist. 
 
2. Optional: WATCH CLIMATE CHANGE, WILDLIFE & WILDLANDS. 
 
3. Summarize the factors that influence Earth’s climate – or perhaps invite a co-

facilitating environmental science teacher to do so: 
 Most of Earth’s energy comes from the Sun, but the Sun alone would give Earth 

a global average temperature of –2°F (–19°C). (Geothermal energy from the 
Earth’s interior contributes less than 1% of our energy at the surface. Radioactive 
decay of elements and gravitational energy inside Earth add such a small 
amount of surface warming compared to the Sun that they can be ignored here.) 

 Because Earth also has heat-trapping gases that trap some of the Sun’s energy, 
Earth’s actual average temperature is 57°F (14°C). Earth is a comfortable place 
to live because volcanos and bacteria living in natural wetlands have produced 
heat-trapping gases like carbon dioxide (CO2), water vapor, and methane. Those 
gases prevent some energy emitted by the Sun-warmed surface of Earth from 
escaping into space. Certain types of clouds also hold energy near Earth’s 
surface. 

 

Facilitator’s Note:  Earth’s warm global climate is created by a natural greenhouse 
effect. The Sun’s radiation is mainly in the visible range of the electromagnetic 
spectrum, and most of this high-energy light passes through the atmosphere to strike 
the Earth’s surface and warm it. The warm surface gives off (re-emits) a lower-energy 
form of electromagnetic radiation that is invisible to our eyes:  infrared radiation (IR).  
Unlike visible light, infrared radiation can be captured by heat-trapping gases in the 
Earth’s atmosphere. Heat-trapping gas molecules re-emit the infrared radiation, and it is 
often absorbed by other heat-trapping gas molecules or the surface of the Earth. 
Through the greenhouse effect, heat-trapping gases prevent energy emitted by the 
Sun-warmed surface of Earth from escaping into space, thus creating a much warmer 
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climate than would occur without them. The addition of heat-trapping gases through 
human activities contributes to global warming beyond natural levels.   
 

 
 
Note that the Earth, Earth’s atmosphere, and Sun are not drawn to scale. 
Credit:  Lunar and Planetary Institute. 

 

 
 Other factors help keep Earth’s temperatures balanced with their cooling 

influence. Some types of clouds, particles added to the atmosphere by volcanic 
eruptions, and white ice and snow reflect the Sun’s light back into space. (If 
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necessary, remind the teens of the difference in temperature they experience 
when walking on a light-colored sidewalk compared to dark asphalt.) Some living 
things use up carbon dioxide. For example, expanding forests use carbon dioxide 
to make their own food, which they convert into hard trunks and swaying leaves.  

 

Facilitator’s Note:  Plants take up carbon dioxide during the day, but they also respire 
– returning some carbon dioxide back to the atmosphere. When plants decay, their 
trunks and leaves are broken down and carbon dioxide is released.  
 
At times, life can collectively serve to take up carbon dioxide, such as when forests 
expand.   

 
 Scientists are measuring an increase in the amount of CO2 and other heat-

trapping gases in the atmosphere. Scientists have also been measuring Earth’s 
temperatures and they’ve found that the global average temperature has risen 
over 1°F in the last 100 years.  

Facilitator’s Note: Earth’s temperatures are shaped by various natural factors that 
interact to warm or cool the climate. Changes in Earth’s orbit, in addition to less 
influential changes in the Sun’s intensity, outgassing from volcanos and other sources, 
and changes in ocean currents, have resulted in long-term cycles of cooling and 
warming. While these influences are still not fully understood, the majority of scientists 
agree that their effects are secondary compared to the contributions of human activities. 
Changes in solar intensity and volcanos produced most of the warming from 
preindustrial times to 1950, but are not implicated in the current global change. For 
instance, when Mt. Pinatubo erupted in 1991, the global average temperature dropped 
by 0.9°F (0.5°C) as volcanic particles in the atmosphere reflected some of the Sun’s 
energy. (The volcano also released carbon dioxide, a warming agent, but this addition is 
thought to be small compared to human contributions.) Studies by the National Center 
for Atmospheric Research (NCAR) attribute less than one-third of the current warming 
to changes in the Sun’s intensity. 
 
Earth’s global surface temperatures are rising at an unusually rapid  rate. The past 
century has seen an increase of a little more than 1°F (0.74°C). Today’s global 
temperatures are the highest of the past 500 years, perhaps even for the past 
millennium. The scientific consensus is that the warming is due to heat-trapping gases 
emitted as a result of human activities. 
 
Ice cores and other data provide evidence that the amount of carbon dioxide in Earth’s 
atmosphere, and Earth’s temperature, have fluctuated in a cyclical pattern through time. 
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Part 2. Determine what factors influence Earth’s climate. 
 
4. Hand out the Nature’s Balance Cards and have the teens sort them into 

groups, creating one pile of warming influences on Earth’s climate and 
another of cooling influences. Ask them to consider whether any of the influences 
are dependent on an influence depicted on another card. 

 

Facilitator’s Note:  Earth’s global temperatures at any one time are a result of the 
balance between various natural warming and cooling influences.  Thanks to these 
influences, Earth’s temperatures are tipped enough to the “warm side” of the balance to 
have an average temperature near about 57oF (14oC).  

These cycles of cooling and warming are natural, and triggered, over the last 
750,000 years, primarily by cyclic changes in Earth’s orbit. During that time frame, we 
have experienced alternating periods of warmth and periods of glaciations. However, at 
present, the levels of carbon dioxide in the atmosphere far exceed even the highest 
levels of the past half-million years because of the additional heat-trapping gas 
contribution by human activity. Our global temperature is increasing in response to this 
added heat-trapping gas.  
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Credit:  Lunar and Planetary Institute. 
 

 
5. Hand out the Human Influences Cards and have the teens add these to the 

appropriate piles.  
 
6. Discuss the “cooling” and “warming” piles and why the teens placed each 

card in that pile. 
 Warming influences: 

- “Heat-trapping Clouds”  
- “Carbon Dioxide from Volcanos”  
- “Bacteria in Wetlands Releasing Gas” 
- “Darker Surfaces Like Oceans and Forests” 
- “Power Plants Burning Fossil Fuels to Make Electricity for Our Homes, 

Schools, and Stores” 
- “Heat-trapping Gases Released by Driving” 
- “Heat-trapping Gases Released in the Production of Food” 
- “Heat-trapping Gases Released in Making Our Lives Comfortable and Fun” 
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 Cooling influences:  
- “Reflective Clouds” 
- “Reflective Snow and Ice” 
- “Reflective Volcanic Particles” 
- “Plants, Soil, and Oceans Taking Up Carbon” 

 Do we need heat-trapping gases? Yes, they trap the Sun’s energy and provide 
the warmth that makes life possible.  

 Are white, fluffy clouds more like a reflective sidewalk or energy-absorbing 
asphalt? White snow and ice? Light gray clouds of particles from volcanos? 
Reflective sidewalk. 

 Do we need cooling influences, like trees and ice and snow? Yes, they keep us 
from getting too hot. 

 Ice and snow act as a cooling influence. What will happen to them as the Earth’s 
temperatures warm? They will melt. 

 

Facilitator’s Note:  Clouds can have a cooling or warming effect, depending on their 
height (and therefore, composition) in the atmosphere. Low- and mid-level clouds are 
thick and reflect sunlight. They are made up of tiny water droplets (and mid-level clouds 
also have tiny ice crystals), which are not particularly effective at absorbing energy. 
High-level clouds are made of ice crystals, which absorb more energy than water 
droplets. They are also thin and wispy, and they allow sunlight to pass through to reach 
Earth’s surface.  
 
Furthermore, clouds that occur during the day in the summer tend to have a cooling 
effect. Clouds occurring at night have a warming effect.  

 
Scientists are especially concerned about Earth’s polar regions, where there is a lot of 
ice and snow. Ice is melting at Earth’s poles and at high elevations and scientists are 
concerned about what the loss of that cooling influence will do to Earth’s temperature 
balance. 
 

 What are some warming influences that are caused by human activities? Power 
plants burning fossil fuels to make electricity; fertilizers, which are used to grow 
our food, breaking down into gas in the soil; cars and trucks burning gasoline; 
gas released by farm animals as they digest grass and grain. 

 What do we use power plants for? They generate the electricity we get through 
outlets at home, at school, and in stores. Electricity powers our lights, air 
conditioners, computers, and other appliances. 
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7. Brainstorm actions that the teens are inspired to take to slow human 
contributions to climate change. Draw attention to the fact that while creating 
things like t-shirts and golf courses certainly has an impact on the overall balance of 
Earth’s climate, our driving habits and energy use as well as food production have a 
much greater impact. Activities such as “Reduce, Reuse, and Recycle” help in a 
small way, but it will take a concerted effort in changing how we use fossil fuels and 
grow our food to make progress. Point out that their mission during this activity is to 
engage their communities about this issue through art; they have the opportunity 
here to get the conversation going! 
 What changes can you make in your life to help improve the balance of climate 

influences?  
 Could you use less of the warming influences when you go home today? How? 

Turn off lights and computers when no one’s using them, walk, bike, or take 
public transportation — where it’s safe to do so —  or carpool instead of asking 
for a ride in the car. 

 
 
Part 3. Design and construct a mobile-style work of art that represents Earth’s 
climate system. If teens are creating large-scale artwork, have them first sketch their 
ideas on paper and present them with the scientist present. Construct the artwork 
during a series of meetings, which may be held with or without the scientist present.  If 
the teens are creating small-scale art, combine steps 3 and 4 to include a critique of the 
finished product, rather than the paper sketch. Tell them that their three-dimensional 
models will depict the concepts explored through scientific computer simulations of 
climate. 
 
8. Challenge the teens to plan how to represent Earth’s complex climate 

system as art. If the teens are creating large-scale projects, be clear about the 
space limitations for display. 
 How will you depict Earth’s natural climate system, with the natural warming 

influences creating the balanced climate that existed up until about 100 years 
ago? 

 How will you incorporate human influences on climate? 
 What words and images can you use that all library visitors or your family 

could easily identify with? 
 What materials will you use to represent each of the influences on Earth’s 

climate? Can you identify second-hand items to create “recycled” artwork? 
 
9. Point out some examples of mobiles or other balances, such as 
 

Explore! Ice Worlds! Balancing Act 
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www.lpi.usra.edu/education/explore/ice/activities/ice_earth/ 
balancingAct/ 
 
 “Balancing Toy,” Toys from Trash, by Arvind Gupta 
www.arvindguptatoys.com/toys/balancingtoy.html 

 
10. Have each team or individual present a design to the group and remind 

everyone to provide constructive criticism as well as positive comments. 
Have the presenters detail what materials they will use and how they will arrange 
them. Remind them to consider that weights may be necessary to balance the 
mobile. Request that the scientist provide feedback about how the science is 
depicted.  
 Is Earth’s climate system accurately represented, with the different factors on 

the proper side of the balance? 
 Is the art engaging?  
 Do you think that parents or the community will understand the meaning 

behind the representation? 
 How will you demonstrate that humans have the creativity and resources to 

reduce our warming influences?  
 For large-scale projects, what ideas do you have for collecting the materials? 

 
 
Part 4. Create, display, and celebrate the artwork!  

 How will you use your art to inspire your friends and family to help slow 
human contributions to climate change? 

 

Conclusion 

Congratulate the teens on their engaging creations and artistic depictions of 
complex science. Encourage them to discuss their artwork — and the climate science 
it represents — with friends and family. Leave them with a message of hope and action: 
their creativity is essential in combatting climate change! 
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Contact Information 
Your questions and comments about the Discover Earth: Hands-on Science Activities 
are welcome! 
 

Explore Program Team 
Department of Education and Public Outreach 

The Lunar and Planetary Institute 
3600 Bay Area Boulevard 

Houston, Texas 77058 
explore@lpi.usra.edu 

 
 

STAR_Net Project Overview 
The STAR Library Education Network project (STAR_Net for short) is part of a national 
initiative to support libraries that are already providing informal STEM learning, or want 
to provide it. The STAR_Net project has a number of components, including:  
 

 Two traveling exhibits for libraries: Discover Earth: A Century of Change, and 
Discover Tech: Engineers Make a World of Difference.  

 An Education Program, which includes developing exemplary hands-on activities 
for libraries, as well as conducting training (both online and in-person) for library 
staff. 

 An Outreach Program that helps libraries to develop STEM programming and 
find local partners for collaborations on programming. 

 An online Community of Practice (CoP) (http://community.discoverexhibits.org) 
for librarians (both hosts and non-hosts of the exhibits) and STEM professionals 
who want to support STEM programming in public libraries. 

 
The National Science Foundation (NSF) provided funding the STAR_Net project. 
STAR_Net is led by the National Center for Interactive Learning (NCIL) at the Space 
Science Institute. Dr. Paul Dusenbery is the project director. STAR stands for “Science-
Technology Activities and Resources.” In addition to NCIL staff, the project team 
includes: 
 

 The American Library Association (ALA), which is managing the exhibit tours and 
helping to raise awareness among librarians of the many opportunities for 
providing STEM programming 
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 The Lunar and Planetary Institute (LPI), which is leading the Education Program 
component. For some years, LPI has led the Explore program for libraries, which 
has been at the forefront of developing STEM programming and training for 
librarians. 

 The National Girls Collaborative Project (NGCP), which is leading the project’s 
Outreach Program. As a project partner, this NSF-funded project is helping 
libraries across the country partner with a variety of organizations to provide 
STEM programming. 

 NCIL’s Kate Haley Goldman and staff from Evaluation and Research Associates 
are conducting evaluations of the project’s components. The project also 
includes a research component that explores how public libraries can serve as 
STEM learning centers in rural, under-served communities. The evaluation and 
research results will be shared with the informal science education community. 

 
The activity described in this packet was developed for libraries to use in support of the 
Discover Earth traveling exhibit, though it may be implemented independently.  
 

Online Community 

Librarians, scientists, engineers, educators, museum staff, and others are invited to join 
the STAR_Net online community! The website fosters collaboration among 
professionals who want to provide or support Science, Technology, Engineering, and 
Mathematics (STEM) learning experiences in libraries. The STAR_Net project team 
hopes you find the following activity useful. Please join the online community 
(http://community.discoverexhibits.org) and share your experiences implementing it with 
your colleagues.  
 
For more information about the STAR_Net project, please contact: 
 

Lisa Curtis 
Projects and Exhibits Manager 

National Center for Interactive Learning at the Space Science Institute 
Boulder, CO 

(720) 974-5821 
curtis@spacescience.org 

 
 



Credits and Acknowledgements  
This material is based upon work supported by the National Science Foundation under 
Grant No. DRL- 1010844. Any opinions, findings, and conclusions or recommendations 
expressed in this material are those of the authors and do not necessarily reflect the 
views of the National Science Foundation. 

Development Team (Lunar and Planetary Institute, Houston, TX) 
Discover Earth:  Hands-on Science Activities was developed by the Lunar and 
Planetary Institute’s Explore program team in support of the Discover Earth travelling 
exhibition by the Space Science Institute’s National Center for Interactive Learning  
(www.DiscoverExhibits.org). 
 

Module Development and Workshop Implementation 
Keliann LaConte 
Dr. Stephanie Shipp  
Yolanda Ballard–Zimmermann  
 
Web Development and Graphics 
John Blackwell 
Ronna Hurd 

Resources 
Linda Chappell 

 
Thanks to Andrea Vaughn, coordinator of Central Library Youth Services at Brooklyn 
(N.Y.) Public Library, and the Public Library Association Virtual Symposium for reading 
game ideas.  
 

Content and Education Review 
Dr. Gil Compo, Research Scientist, Cooperative Institute for Research in 
Environmental Sciences, University of Colorado , Boulder, CO 
Dr. Sara Harris, University of British Columbia, Vancouver, BC Canada 
Dr. Walt Meier, National Snow and Ice Data Center, University of Colorado, 
Boulder, CO 
 
Beth Barrett, Louisville Public Library, Louisville, CO 
Dr. Susan Buhr, Cooperative Institute for Research in Environmental Sciences, 
University of Colorado, Boulder, CO 
Tiffany Clendenin, Ruby M. Sisson Memorial Library, Pagosa Springs, CO 
Dr. Paul Dusenbery, National Center for Interactive Learning at the Space 
Science Institute, Boulder, CO 
Deborah Morrison, University of Colorado, Boulder, CO 
Karen Peterson, National Girls Collaborative Project, Lynnwood, WA 



 

 

24 STAR_Net Project http://community.discoverexhibits.org

 

Field Tests 
Appreciation is extended to the librarians who field tested the materials in their 
children’s, youth, and teen programs.  

Justin Barkley, TLL Temple Memorial Library, Diboll, TX 
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Appendix:   
Activity Materials to Print 



If you were a tree, what kind would you be and why? 
 
 
 
 
 
What’s your favorite kind of wild animal and why? Name one thing about what it eats 
or where it lives, etc., that you think is unique. 
 
 
 
 
 
Have you flown in an airplane through a cloud? If so, what was it like? 
 
 
 
 
Take a deep breath and name one historical figure that is personally important to 
you. 

a) When did they live?  
b) The air you just breathed has been recycled across the globe since that 

person’s time! Estimate how many breaths that person would have taken 
between the time he or she was born and today. 

 
 
 
Which of these experiences have you personally had? 

…making a snowperson 
…snow skiing 
…ice fishing 
…having a snowball fight 
…ice skating 
…slipping on ice 
…seeing icicles hanging from a roof or tree 

 
 
 
How many different oceans or lakes have you dipped your toes into? 
 
 
 
 
 
Given equal access to both opportunities, which would you choose to do and why:  
kite-flying or paragliding? 



  

  

  

Reflective Clouds 

Plants, Soil,  
and Oceans  

Taking Up Carbon  

Reflective  
Volcanic Particles 

Reflective  
Snow and Ice 

Cooler Cards 

Nature's Balance Cards



  

  

Heat-trapping 
Clouds 

Carbon Dioxide 
from Volcanos  

Bacteria in Wetlands 
Releasing Gas 

Warmer Cards 

Excuse us! 

Darker Surfaces Like 
Oceans and Forests 

Nature's Balance Cards



Heating 

Computers, TVs, and 
Video Game Consoles 

Power Plants  
Burning Fossil Fuels...  

Lights 

Air Conditioning 

Hot Water  
for Showers and 
Washing Clothes 

Large Appliances  
 

(e. g., Refrigerators  
and Clothes Dryers) 

...to Make Electricity  
for Our Homes,  
Schools, and  
Stores 

Human Influences Cards



Heat-trapping Gases  
Released by Driving  

Fossil Fuels Used to Transport  
Food, Clothing, and Other Items from Far Away 

Cars and Trucks Burning Fossil Fuels 

Human Influences Cards



Heat-trapping Gases  
Released in the  

Production of Food 

Excuse me! 

Excuse me! 

Gas Released by Farm Animals  
Digesting Grass and Grain 

Fertilizers  
Used to Grow Food 

Breaking Down into Gas 

Gas Released 
through  

Cultivation of Rice 

Human Influences Cards



Heat-trapping Gases 
Released in Making Our 

Lives Comfortable and Fun 

Using Fossil Fuels  
to Generate  

Plastic Bottles 

Fossil Fuels Used to Create 
and Transport Clothing 

Fossil Fuels Burned through 
Recreational Activities  

 

(e.g. Motorized Boating  
and Off-roading) 

Human Influences Cards
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