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Weather Stations
For use with participants ages 8 to 9 and 10 to 13
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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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Stations Setup Procedure
Overview
Children ages 8 to 9 and 10 to 13 consider how locally collected weather data relate to
the broader Earth systems of water, ice, air, and life. They undertake a series of brief
station activities to investigate aspects of wind, clouds, and rain. The stations can be
flexibly implemented, but the entire activity takes 1 ½ hours to complete as written.
Alternatively, the activities can be undertaken one at a time with the entire group of
children.
Weather Station 1:
Weather Station 2:
Weather Station 3:
Weather Station 4:
Weather Station 5:

Rain
Winds
How’s the Weather at Home?
Clouds
Weather Poetry

Ideally, one of the icebreaker activities, Catch!...the World’s Oceans, Ice-y Experiences,
or Share the Air, is conducted immediately preceding this activity. Additionally, Weather
Wall may be conducted before, during, and after this activity.

Materials
Station materials are listed separately; materials required for combining the stations into
an overarching experience are listed here.

Facility Needs
☐ A large area where children can move around to visit stations
☐ 3 tables set up around the room for stations 1, 2, and 3
☐ 2 outdoor areas for making weather observations at stations 4 and 5 (or 2
additional indoor areas for modified versions)
☐ 5 parents or teens to facilitate stations (if available)
☐ Optional: Weather Wall display
☐ Optional: Writing space viewable by the entire group, such as white board or
poster paper and markers, or a black board and chalk
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For Each Group of 10 to 15 Children
☐ 1 set of signs printed on card stock and noting the following:
☐ Station 1: Rain
☐ Station 2: Winds
☐ Station 3: How’s the Weather at Home?
☐ Station 4: Clouds
☐ Station 5: Weather Poetry

For Each Child
☐ Optional: His/her Discover Earth reading game board
☐ His/her weather journal, constructed from:
☐ 1-2 (9” x 12”) sheets of construction paper
☐ 2 (8 ½” x 11”) blank pages for recording observations during the activity
☐ 5 (8 ½” x 11”) blank weather journal pages, downloaded from a website
such as www.reachoutmichigan.org/funexperiments/agesubject/
lessons/handouts/wlog.html, and printed on light–colored paper
☐ 1 stapler
☐ Safety scissors
☐ Art materials, such as colored pencils, crayons, and markers
☐ 1 pencil or pen

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
☐ Optional: 1 bell
☐ Tape

Preparation



Review the Facilitator’s Resources packet.
The activity, as presented, includes a total of five stations and can be used
comfortably with five groups of two to three children. Alter the number of stations
as needed based on the number of children participating, providing duplicate
stations, if necessary, so that there are enough sets of materials. (Alternatively,
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the investigations and weather observations can be facilitator-led and undertaken
sequentially by the entire audience.)
Consider setting up Weather Station 1: Rain and Weather Station 2: Wind in
close proximity. Both of these stations require less time than stations 3-5, and
children may be interested in visiting Weather Station 2: Wind while waiting for
the “rain” to fall at Weather Station 1: Rain. Use caution in determining set up
and crowd control: water and electricity do not mix!
Create “real” science notebooks for the children to use at home during their own
weather investigations. (This may be done ahead of time so that the children will
focus their attention on the investigations and weather observations, rather than
on the craft project of creating a notebook.) Detailed directions are available
online at websites such as the Michigan Reach Out! “Keeping a Daily Weather
Log” activity at www.reachoutmichigan.org/funexperiments/agesubject/lessons/
caps/log1.html. In addition, professional-grade journals, such as those
manufactured by www.riteintherain.com, may serve as a valuable memento for
the children. Consider contacting local businesses or organizations and
requesting that they contribute funds to purchase them.
Target the specified age group with carefully worded advertising. Note that the
children must be between the ages of 8 to 9 or 10 to 13, able to read, record
measurements, and use critical thinking in order to participate. Consider offering
the Discover Earth activities specifically designed for younger children as a
concurrent program or as stations alongside Weather Stations.
Consider establishing a partnership of ongoing weather and cloud observations
with a local primary or secondary school. Teachers may register their classes
and participate in NASA’s S’COOL project (http://science-edu.larc.nasa.gov/
SCOOL/). Classes schedule their investigations according to when a NASA
satellite will pass overhead. The children record their observations about the
weather and type and features of clouds, then submit the data to NASA through
the S'COOL website. Coordinate with the teacher to advertise your Weather
Stations program and launch the children in ongoing NASA science!
Use the shopping list to purchase or acquire materials.
If stations are set up, follow the following steps:
- Arrange for an adult or teen be present at each station to serve as a host
and to prompt the children's thinking. (Two hosts are recommended for
Weather Station 3: How’s the Weather at Home? .) Station hosts may
also demonstrate and/or assist the children in completing the activity.
Each activity has step-by-step instructions for the hosts.
- Prepare an area large enough for five stations, allowing enough room for
groups of children to gather around each.
- Tape the signs so they hang from the front of the table or, using the string
and hooks, hang them from the ceiling.
- Place the appropriate materials at each station.
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Optional: Post a "vocabulary wall": white board or poster paper and markers, or a
black board and chalk, to record terms that come up as they visit the stations.

Stations Introduction
1. Conduct one of the icebreaker activities, Catch!...the World’s Oceans, Ice-y
Experiences, or Share the Air, to set the stage for deeper explorations and a
positive social experience. Briefly highlight the library’s resources and remind the
children how they can use their participation in today’s activity to advance on their
“Discover Earth” games. Children who were not able to attend the activity I Belong to
Earth will benefit from this orientation.
2. Find out what children already know about their outdoor environment:
 What is today’s weather like?
 What kinds of weather do you expect here during this season?
 How does the weather affect what you do?
 What do you think the weather will be like tomorrow and why?
3. Optional: If you conducted the activity Weather Wall, have the children
consider the data recorded on the high temperature and precipitation charts.
 What was yesterday’s temperature? Amount of precipitation?
 What is different about yesterday’s weather compared to the last week’s?
 Compared to the last month’s?
 What is the same about yesterday’s weather compared to the last week’s?
 Compared to the last month’s?
 What season is it? What weather do we usually have during this season?
4. Describe for the children how they are going to investigate — through science,
art, and literature — several aspects of weather. Briefly outline what they will do
at each station.
a. Divide the children into teams of two to three; have them circulate from
station to station.
b. Provide each child with a weather journal (recommended) or have them
use paper to create their own. Remind them to annotate their journals as
they visit each station. Note that old weather journals and almanacs are
valuable records of past weather. Invite the children to decorate their own and
use it to record their ongoing observations!
c. Optional: Direct the children to use the wall writing space (i.e. the white
board or poster paper and markers) as a "Weather Word Wall.” Invite
them to record terms that come up as they visit the stations.
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d. Optional: In order to drive home the point that water doesn’t simply
disappear or turn immediately into clouds, hang a moist paper towel up
in the room during this introduction. Ask the children to predict what will
happen to the water. Return to it after the stations to discuss whether their
ideas were correct.
5. As the children finish the stations, invite them back to a common area where
they can share their notes, poems, and weather instruments.
 In what phases does water occur? Can you name some aspects of weather
associated with each phase? Solid: ice crystals in clouds, hail, and snow; liquid:
water droplets in clouds and rain; gas (vapor): invisible in the air around us.
 Where does our water come from before it becomes rain or snow inside a cloud?
It condenses from water vapor in the atmosphere.
 What types of clouds did you observe and identify today?
 Clouds are made of water; in what form was the water? How could you tell? By
their position in the sky: The high-level clouds are made of tiny ice crystals; lowlevel clouds are made of tiny water droplets; and mid-level clouds are made of
both.
 What causes wind? Earth’s surface is warmed by the Sun, and the air near
Earth’s surface is warmed and rises. Cooler air moves in to take the place of the
warm air. We feel the moving air as wind.
6. Optional: Note that the paper towel, hung at the beginning of the activity, is
now dry (or nearly dry).
 Where is the water now?
Confirm that it is in the air, but it is invisible.
7. Optional: Provide the children additional time to decorate their weather
journals with art materials.

Conclusion
Invite the children to continue their investigations of weather through their own
observations, reading, and art and by teaching others what they’ve learned.
If possible, build on the children's knowledge by offering them a future Discover Earth
activity. Provide them with the date and time of the next activity and encourage them to
return.
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Weather Station 1: Rain
Correlations to National Standards
National Science Education Standards
Grades K-4
Physical Science – Content Standard B
Properties of Objects and Materials
 Materials can exist in different states: solid, liquid, and gas. Some common
materials, such as water, can be changed from one state to another by heating or
cooling.
Earth and Space Science - Content Standard D
Changes in the Earth and Sky
 Weather changes from day to day and over the seasons. Weather can be
described by measurable quantities, such as temperature, wind direction and
speed, and precipitation.
Grades 5–8
Earth and Space Science - Content Standard D
Structure of the Earth System
 Water, which covers the majority of the earth's surface, circulates through the
crust, oceans, and atmosphere in what is known as the "water cycle." Water
evaporates from the earth's surface, rises and cools as it moves to higher
elevations, condenses as rain or snow, and falls to the surface where it collects
in lakes, oceans, soil, and in rocks underground.
 The atmosphere is a mixture of nitrogen, oxygen, and trace gases that include
water vapor. The atmosphere has different properties at different elevations.
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Weather Station 1: Rain
Activity Procedure
Adapted from "Make It Rain!," Windows to the Universe Original (now stored at
www.windows2universe.org), at the University Corporation for Atmospheric Research (UCAR), ©1995–
1999, 2000.

Overview
Children investigate the journey that water took before it arrived at their location as rain
or snow. Water vapor in a tumbler condenses on chilled aluminum foil — producing the
liquid form of water familiar to us as rain and dew. They discuss how the water cycle is
all around us — from our lakes, streams, oceans, farms, animals, and ourselves — to
the air, to clouds, and to the precipitation we can measure with weather station
instruments.

What’s the Point?



Earth's atmosphere is a mixture of nitrogen, oxygen, and trace gases that include
water vapor.
Water on Earth can be found in liquid, gas, or solid states as it goes through the
water cycle. Water evaporates from Earth's surface in the form of water vapor,
rises and cools as it moves to higher elevations, condenses as rain (liquid) or
snow (solid), and falls to the surface where it collects in lakes, oceans, soil, and
in rocks underground.

Station Materials
Facility Needs
☐ Access to water or containers filled with water

For Each Group of 10 to 15 Children
The following materials are for this Weather Stations activity.
Three sets are recommended for a station:
☐ 2 identical clear containers, (1 filled with ice, 1 filled with water)
☐ 1 clear plastic (polypropylene and non-melting) tumbler for holding hot water
14 STAR_Net Project
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☐ Small sheet of aluminum foil (enough to cover the top of the tumbler)
OR
☐ Electric tea kettle of boiling
☐ A microwave and a microwave-safe,
hot water
quart-sized cup of boiling hot water
☐ Ice cubes (enough to use 3–4 during each demonstration) stored in a small
cooler or container
☐ 1 spoon
☐ 1 large bowl for periodically emptying tumblers
☐ Towel for drying and cleaning spills
☐ Hot pads
☐ The Earth's Water Cycle (adapted from Introduction to Clouds,
http://science-edu.larc.nasa.gov/cloud_chart/PDFs/NOAA-NASA-CloudChart.pdf)

For the Station Facilitator
☐ Be a Science Guide! (available in the Facilitator’s Resources packet at
www.lpi.usra.edu/explore/discoverEarth)

Preparation






Shape the aluminum foil over the top of the tumbler so that it will hold three or
four ice cubes and their melt water. Allow the foil to crinkle, but make sure it does
not tear.
Set up the station with access to an outlet if the tea kettle is to be used.
Between each demonstration, empty the tumbler and wipe the aluminum foil.
Arrange for an adult or teen to facilitate this station, as it requires handling of
boiling hot water. Please use proper caution!
Before the children arrive, perform a test-run of the activity to ensure that it
proceeds as planned.

Activity
1. Use the containers of ice and water to prompt a discussion about state
changes.
 Is a transformation from solid ice to liquid water, and back again, possible? Yes,
of course it is, it happens all the time!
 What are the three states of water — or the three conditions in which water can
be found? The solid — ice, the liquid — water, and the gas — water vapor.
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Are ice and water made of the same "stuff?" Yes. Ice and water (and water
vapor) all have the same chemical composition — they are made of molecules of
hydrogen and oxygen (H2O).
What about water vapor — is it the same "stuff?" Yes.
Where do we find examples of ice, water, and water vapor naturally on
Earth? Ice falls as snow and is found in glaciers and ice caps, including very
large ice caps called ice sheets, at the Earth's cold poles. Water is in the oceans
and rivers and comes out of our water taps. Water vapor is an invisible gas in our
atmosphere. Water vapor can condense in the atmosphere as clouds. When the
water vapor in clouds cools, it can condense into a liquid and fall as rain or freeze
into a solid and fall as snow or ice crystals.

Add that Earth is special because there are all three states of water on our planet's
surface!




What would it take to make the ice in the container change states from a solid to
a liquid? Time and temperatures warmer than freezing.
What would it take to make the water in the container change states from a liquid
to a gas during the time that we are doing this activity (i.e. over a relatively short
amount of time)? The water will need to be heated (to boiling).
If the container with the water was left out for several days, what would happen
to the water? It would "go away" — evaporate. The liquid water would turn into a
different state. It would become water vapor, a gas. Our atmosphere contains
water vapor; clouds are formed by the condensation of water vapor.

Facilitator’s Note: There is a common misconception that in order for liquid water to
turn to vapor, it needs to boil. Use this discussion to gently remind the children of a
phenomenon they have all experienced: Water left out in an open container turns to
vapor over time.
2. Invite the children to observe a state change in action!
a. Carefully add one cup of boiling hot water to the tumbler. Place three to four
ice cubes in the aluminum foil with some of the cold melt water. Cover the
mouth of the tumbler with the aluminum foil.
b. Ask for predictions and allow the children a few minutes to discuss their ideas
and record them in their journals.
Facilitator’s Note: For a greater challenge, provide the children ages 12 to 13 with ice,
hot water, aluminum foil, and tumblers. Challenge them to work together and use the
materials to create rain on their own.
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3. As soon as the children observe drops falling from the aluminum foil, have
them record the results in their journals. (Drops should begin to fall within a few
minutes.) Ask the children to describe what happened.
 How did the temperatures of the water and the aluminum foil compare? The
boiled water was hot and the surface of the aluminum foil was cold.
 What states of water can you find in the tumbler? Liquid (hot water and “rain”)
and vapor (invisible gas).
 Where did the water come from that fell as "rain"?
Listen for “water vapor” or “water in the air” as the correct answer. If the children name
the hot water as the source, point out that the hot water and aluminum foil are not
touching; they are separated by air. Guide them to identify the vapor — the invisible
form of water in the air — as the source.



Where was the water before it was in the air in the glass? It was in the hot water.
How does the aluminum foil model what happens inside a cloud? Water vapor
condenses from the air when it cools.

4. Explain to the children that they observed the state change from water vapor
to liquid water — condensation — that creates rain on Earth: Water vapor rises
because it is less dense. As it gets higher, it cools and may condense. Clouds are
made up of tiny droplets of water, which condensed from water vapor in the air. Add
that when this happens, the water becomes visible as a cloud because the tiny water
droplets or tiny ice crystals scatter light, making them appear white. If these droplets
accumulate enough water, they become too heavy to be kept aloft by rising air. They
fall as rain.
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Facilitator’s Note: The children have most likely seen rain falling from clouds, but they
may still be developing ideas of how and why it is so. According to Uncovering Student
Ideas in Science: Another 25 formative assessment probes, children may have their
own beliefs about what causes rain, including:
 “…clouds open up to make rain.”
 Rain is “drops that fall through little holes in the clouds.”
 “…rain falls when clouds become cold or heavy.”


Upper elementary-aged children may begin to build on a foundation of observing
weather from their earlier years. They may begin to understand that gravity is a pull
toward the Earth that causes rain to fall.
It is not until their middle school years that children can begin to investigate what is
occurring within the clouds. They are able to explain why large drops of water fall as
rain while tiny drops can remain suspended as clouds.
Teens assisting with this activity may recognize that the aluminum foil provided a
surface on which the water vapor could condense. Tiny particles in the air (such as salt
crystals, small bits of sand or soil, dust, smoke, or volcanic ash) serve the same
function in forming clouds. Crinkles in the aluminum foil helped gather the water
droplets up so that they grew heavy enough to fall.
5. Show the poster of Earth's water cycle to the children.
 What portion of Earth's water cycle did we just model? Discuss the children’s
ideas, which may include evaporation, condensation, and precipitation.
 What aspect of the water cycle was modeled by the hot water in our
investigation? Lakes, rivers, the ocean, and plants.
 Are these water sources boiling hot, like the water in our model? No.
Explain that the Sun evaporates water without boiling it, and remind them that they
experience evaporation of warm — but not boiling hot — water whenever they perspire
or hang swim suits and towels out to dry.


Where does the water go after it evaporates? Into the air.

Point out how water moves from lakes, rivers, oceans, and plants to the air, where it
may become cool enough to become liquid again (in the form of tiny water droplets, or if
it is cold enough, as its solid form, ice crystals). If the drops become big enough, they
fall as rain.
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Station Conclusion
Summarize that the rain and/or snow falling in the area has been through a
journey of evaporation, condensation, and precipitation. Changes in temperature
cause water to change phase and form vapor, clouds, and rain.
 How do meteorologists measure these aspects of the water cycle? They
measure the amount of precipitation. (Some children may note that
meteorologists also take wet and dry temperature measurements to calculate
relative humidity.)
Note that meteorologists combine precipitation, as well as temperature, pressure, and
wind data in computer models to predict storms.
Allow the children time to note their conclusions in their journals.
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Weather Station 2: Winds
Correlations to National Standards
National Science Education Standards
Grades K-4
Earth and Space Science - Content Standard D
Changes in the Earth and Sky
 Weather changes from day to day and over the seasons. Weather can be
described by measurable quantities, such as temperature, wind direction and
speed, and precipitation.
Grades 5–8
Earth and Space Science - Content Standard D
Structure of the Earth System
 Global patterns of atmospheric movement influence local weather.
 The sun is the major source of energy for phenomena on the earth's surface,
such as growth of plants, winds, ocean currents, and the water cycle.
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Weather Station 2: Winds
Activity Procedure
Adapted from Toasty Wind, JetStream — Online School for Weather, National Weather Service,
www.srh.weather.gov/jetstream/global/ll_toast.htm.

Overview
Children investigate the source of wind. They use a toaster to heat air and observe the
movement of a small aluminum foil kite — due to wind! They compare the appliance's
heat source to Earth’s warmed surface and discover that wind is a type of convection.

What’s the Point?





A heated surface warms air, causing the air to rise.
Earth’s surface is warmed by the Sun.
Wind is the horizontal movement of air, caused by warm air rising and cool air
moving in to take its place.
Local weather is determined, in large part, by global patterns of atmospheric
movement.

Station Materials
For Each Group of 10 to 15 Children
The following materials are for this Weather Stations activity.
Three sets are recommended for a station:
☐ Toaster
☐ Wide tape or cord cover
☐ 1 “kite,” constructed from
☐ 1 (0.25” x 12”) dowel or chopstick
☐ 1 (3.5” x 3.5”) piece of aluminum foil (not “heavy duty”)
☐ 1 paperclip
☐ Tape
☐ Optional: 3 or more copies of a Beaufort wind scale, printed from
www.spc.noaa.gov/faq/tornado/beaufort.html or www.mountwashington.org/
education/center/arcade/wind/beaufort_scale_tbp.gif
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Facilitator’s Note: Instead of the toaster, you may wish to use an electric candle lamp
as your heat source. Have two lamps on hand. Use one to allow the children to predict
whether the lamp creates wind or not (see the discussion in step 2 of the activity
below). Bring out a second lamp, on which you have mounted a revolving lamp shade,
to demonstrate how the movement of warmed air spins the shade (in place of step 3).
Lamp and shade kits may be purchased from retailers such as Spin Shades Corp
(www.spinshades.com).

For the Station Facilitator
☐ Be a Science Guide! (available in the Facilitator’s Resources packet at
www.lpi.usra.edu/explore/discoverEarth)

Preparation


Construct a “kite” by first partially stretching out
the paperclip.



Hook the looped end of the paperclip onto one
end of the dowel; it will be a tight fit!



Puncture the aluminum foil with the
straightened end of the paper clip to suspend it.
The “kite” should be able to move freely to
catch “wind” flowing from different angles up
from the toaster.
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Provide an appropriate space where at least one toaster can be safely plugged
into the wall. It may be necessary to tape down the cord or install a cord cover to
prevent tripping.
If desired, plan to extend the activity for children ages 10 and up by using the
Beaufort wind scale to estimate the wind speed outdoors. Identify an appropriate
outdoor area or a sheltered space where land and/or water features are visible
(such as through a window). Print the chart that best suits your needs: The
National Weather Service chart (www.spc.noaa.gov/faq/tornado/beaufort.html)
lists the appearance of wind effects on both land and water, and the Mount
Washington Observatory’s chart (www.mountwashington.org/education/
center/arcade/wind/beaufort_scale_tbp.gif) provides illustrations, but lists the
effects on land only.
Arrange for an adult or teen to facilitate this station. The toaster used in this
activity poses a fire hazard and the appliance will get hot; please use
proper caution!
Before the children arrive, perform a test-run of the activity to ensure that it
proceeds as planned.

Activity
1. Assess what the children know about winds on Earth.
 Do the children often feel wind? Does the speed and direction of the wind change
from day to day?
 What creates the winds on Earth? The children may have a variety of ideas,
including mechanical sources, like fans or moving in a car, and natural sources,
like falling rain dragging air along. Allow the children to offer and confront
possible erroneous ideas, such as that cold temperatures, the Moon, trees, or
clouds cause wind.
2. Explain that the children will model the natural source for winds on Earth
using a toaster. They will use aluminum foil “kites” to detect the wind. Turn the
toaster on so that it has time to heat up.
 Can a toaster create wind? Accept all answers.
Have the children write their predictions in their journals.
Facilitator’s Note: The children may have ideas about what causes wind, including that
clouds or trees cause the wind.
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3. Invite the children to hold the dowel and suspend the “kite” over (10–15
inches) the top of the toaster. Take care to keep the “kite” from falling into the
toaster! Ask the children to note the results in their journals.
 What happened? The “kite” started fluttering.
 What made the “kite” move? Air, warmed by the toaster, rose and pushed
against it.
Explain that wind is simply air molecules in motion. The glowing coils in the toaster
produced infrared radiation, heating the toaster. The heated metal then warmed the air
in the toaster, making the air less dense and causing it to rise. Cooler air moved in to
replace the rising air — creating wind.
4. Apply the small-scale toaster model to the much larger scale of Earth’s
atmosphere. Discuss how wind is formed.
 What is the heat source on the Earth? The Sun’s light.
 How does the Sun cause wind? The Sun’s light heats Earth’s surface, and that
heat is passed to air touching the ground. The warm air becomes less dense and
rises. As cold air moves in to replace the rising air, we feel wind.
5. Optional for children ages 10 and up: Observe land (and water) features
outdoors to estimate wind speed. Provide printed copies of the Beaufort wind
scale and compare the appearance of wind effects to the charts. Use both words
(e.g. “calm,” “strong breeze”) and speed (in knots or miles per hour) to describe the
wind outside.

Station Conclusion
Summarize that the movement of warm and cold air across the globe influences
local weather. Whenever we feel wind, somewhere on the globe, air is rising!
Allow the children time to note their conclusions in their journals.
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Weather Station 3: How’s the
Weather at Home?
Correlations to National Standards
National Science Education Standards
Grades K-4
Science as Inquiry – Content Standard A
Understandings About Scientific Inquiry
 Scientists use different kinds of investigations depending on the questions they
are trying to answer. Types of investigations include describing objects.
 Simple instruments, such as magnifiers, thermometers, and rulers, provide more
information than scientists obtain using only their senses.
Earth and Space Science – Content Standard D
Changes in the Earth and Sky
 Weather changes from day to day and over the seasons. Weather can be
described by measurable quantities, such as temperature, wind direction and
speed, and precipitation.
Science and Technology – Content Standard E
Understandings About Science and Technology
 Tools help scientists make better observations, measurements, and equipment
for investigations.
Grades 5–8
Science as Inquiry - Content Standard A
Abilities Necessary to Do Scientific Inquiry
Understandings about Scientific Inquiry
 Different kinds of questions suggest different kinds of scientific investigations.
Some investigations involve observing and describing objects, organisms, or
events.
Earth and Space Science - Content Standard D
Structure of the Earth System
 Global patterns of atmospheric movement influence local weather.
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Weather Station 3: How’s the
Weather at Home?
Activity Procedure
Adapted from Make a Thermometer: Watch how a simple thermometer works, California Energy
Commission Science Projects, www.energyquest.ca.gov/projects/thermometer.html and “Make Your Own
Rain Gauge,” Joeji's Educational Teaching Activities, www.joeji.com/Weather%20station.pdf.

Overview
Children are offered common materials and invited to follow the directions for creating
either a thermometer or a rain gauge. They use them to observe temperature changes
and measure precipitation at home!

What’s the Point?


Local changes in temperature and precipitation can be recorded with weather
instruments.

Station Materials
Facility Needs
☐ A ventilated location (for working with isopropyl “rubbing” alcohol)

For Each Group of 10 to 15 Children
The following materials are for this Weather Stations activity.
☐ 2-3 (approximately 1-ounce) bottles of red food coloring
☐ 3-4 metric rulers (noting measurements in centimeters)
☐ 3-4 permanent markers
☐ 1 (4-ounce or larger) container of acrylic craft paint, any color
☐ Newspaper, drop cloths, or disposable table cloths

For Each Child
☐ Materials to make one thermometer:
☐ 2 ounces (approximately) isopropyl “rubbing” alcohol
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☐
☐
☐
☐

1/3 cup water (at room temperature)
1 (12-ounce) clear, empty plastic bottle with the label removed
1 clear, straight plastic drinking straw
1 (approximately 1-ounce) portion of Play-Doh or modeling clay

OR
☐ Materials to make one rain gauge:
☐ 1 straight-sided glass container, such as an olive jar
OR
☐ 1 (3-foot) length of non-rusting,
☐ 1 wire coat hanger
13 gauge wire

For the Station Facilitator
☐ Be a Science Guide! (available in the Facilitator’s Resources packet at
www.lpi.usra.edu/explore/discoverEarth)
☐ 3-4 wire cutters, diagonal cutters, or safety wire pliers (available from retailers
such as Sears or a hardware store)

Preparation








Arrange for two adults or teens to facilitate this station and monitor the use of
isopropyl “rubbing” alcohol, wire, and paint.
Set out the materials.
If desired, use the wire cutters to precut lengths of wire.
Use the newspapers, drop cloth, or disposable table cloths to create an area
where the wire holders for the rain gauges may be set aside to dry for the
duration of the program.
Create a thermometer and rain gauge to serve as examples for the children to
follow, and place them where everyone can access them. Take the example
thermometer outdoors and prepare to answer the children’s questions about
using it by observing how the thermometer responds in sunlight and in shade.
If desired, expand this station to include other weather tools. Find instructions
and materials lists at websites such as:
- Make an Anemometer! Measure how fast the wind blows, California
Energy Commission Science Projects
(www.energyquest.ca.gov/projects/anemometer.html)
- Building a Wind Gauge: Measure how strong the wind blows, California
Energy Commission Science Projects (print out a wind gauge template
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from the website for this project)
(www.energyquest.ca.gov/projects/windmeasure.html)
- Make Your Own Barometer, Joeji's Educational Teaching Activities
(www.joeji.com/Weather%20station.pdf)
If possible, mount the example rain gauge outdoors and invite the community to
use it to monitor precipitation daily over a period of a week or more.

Activity
1. Introduce the activity with a discussion about weather.
 What is weather? The conditions of the atmosphere at a given place and time. It
changes daily and with the seasons.
 What are some important features of weather that we can measure? What
features have they considered at the other stations? Temperature, wind direction
and speed, precipitation, and cloud type.
 How do meteorologists (scientists who study the atmosphere and especially
weather) measure these features? They use a variety of instruments on the
ground and in space.
Facilitator’s Note: Meteorologists collect measurements at Earth’s surface at weather
stations or on ships or weather buoys. They typically collect temperature, wind direction
and speed, precipitation, humidity, and pressure measurements using the
corresponding instruments: thermometers, anemometer, rain gauge, hygrometer, and
barometer, respectively.
Meteorologists also need to understand what’s happening at higher altitudes in order to
make weather forecasts. Weather balloons and aircraft (which are equipped with
sampling and measuring instruments) gather data from aloft.
Meteorologists use satellites to collect data about the atmosphere, including
measurements of temperature, cloud cover, and winds, from space.
Information from many instruments is used to create the computer models that integrate
data into a dynamic picture of Earth’s weather. High-speed computers make
calculations of what the weather is likely to be the coming days, weeks, and years.
2. Offer the children the choice of creating either a thermometer or a rain gauge.
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a. Instruct children to make a thermometer by following the steps below. Caution
the children that the bottle is NEVER to be used for drinking because it will
contain isopropyl alcohol, which should not be inhaled or ingested. Ask them
to cut the bottle in half and recycle it when they have completed their
extended weather observations at home.
i. Pour equal parts of water and isopropyl alcohol into the bottle, filling it
to about 1/8 to ¼ full.
ii. Mix in two drops of food coloring.
iii. Suspend the straw in the bottle — without touching the bottom of the
bottle — and secure it with Play-Doh or modeling clay around the
bottle’s neck. DO NOT DRINK THE LIQUID!
iv. Hold the bottle with your hands and observe the changes in the straw.
 What happened? The level of the liquid in the straw rose higher.
Why? Heat from our hands warmed up the thermometer.
Facilitator’s Note: The children should observe a change in the height of the liquid in
step iv, as depicted below.

Thermometer at room
temperature.
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Explain that the air inside the bottle, like the air in a bag of popcorn in the microwave,
expands as it gets warm. The increased air pressure makes some of the liquid rise in
the straw.



What do you think will happen to the level of liquid in the straw
when you take it outside at the end of the program?
Where will the liquid level be higher, in the shade or in sunlight? It
will be higher in the sunlight (where it’s warmer) than in the shade.

Add that while thermometers from the store (which are calibrated to accurately measure
temperature) can be used to note the temperature in degrees, their thermometers
demonstrate how a thermometer works and responds to warmer temperatures.
Caution that the thermometer is not recommended for use in cold locations. The
thermometer works best at room temperatures and at warmer temperatures. It should
be stored indoors while the children are using it at home, and only taken outdoors for a
few minutes each day to observe temperature changes.
b. Instruct children to make a rain gauge by following the steps below. Caution
them to use care in bending the wire and, if applicable, the wire cutters.
i. Make a measuring scale along the height of a glass container: Hold the
ruler against the bottom of the jar and use the permanent marker to
mark every two centimeters or so. (Encourage the children to use
metric instead of English units, if possible.) Number the marks from the
bottom to the top of the jar (with the smallest numbers on the bottom).
Remind the children that rain and snow storms are usually windy, so they will need to
create a holder to secure the rain gauge outside.
ii. Using wire or a coat hanger (unbend it, first), create a holder for the
rain gauge: With one end of the wire, create a hook that will fit over the
top of a fence or other outdoor location. Bend the wire in a spiral
pattern around the jar. Loop the remaining end of the wire back on
itself to create a base on which the jar will rest. Dip both ends of the
wire in paint (to prevent rusting), and set it aside to dry for the duration
of the program.
iii. Exchange ideas for where to hang the rain gauge at home. Think of
locations where there is nothing overhead that could funnel rain or
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snow away from or into the rain gauge. It is best to hang it away from
the building, trees, wires, roofs, and gutters.
 Can you think of an outdoor location at home where the rain gauge
would collect rain and snow?
3. Invite the children to test their designs outdoors at home. Have them observe
temperature changes or take precipitation measurements over a set period of time
(of a week or more). Ask them to record their findings in their journals. If the library
has a weather station, invite the children to return and compare their measurements
to those displayed on the Weather Wall.

Station Conclusion
Summarize that while it is the nature of weather to be highly variable, the children
can keep track of it using their new weather instruments! Invite the children to
come back to the station to pick up their rain gauges after the paint has had time to dry.
If the example rain gauge will be mounted outdoors, invite the children to return and use
it to measure daily precipitation over a period of a week or more.
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Weather Station 4: Clouds
Correlations to National Standards
National Science Education Standards
Grades K-4
Physical Science – Content Standard B
Properties of Objects and Materials
 Objects have many observable properties, including size, weight, shape, color,
temperature, and the ability to react with other substances. Those properties can
be measured using tools, such as rulers, balances, and thermometers.
 Materials can exist in different states — solid, liquid, and gas. Some common
materials, such as water, can be changed from one state to another by heating or
cooling.
Earth and Space Science – Content Standard D
Objects in the Sky
 The sun, moon, stars, clouds, birds, and airplanes all have properties, locations,
and movements that can be observed and described.
Changes in the Earth and Sky
 Weather changes from day to day and over the seasons. Weather can be
described by measurable quantities, such as temperature, wind direction and
speed, and precipitation.
Grades 5-8
Earth and Space Science – Content Standard D
Structure of the Earth System
 Water, which covers the majority of the earth's surface, circulates through the
crust, oceans, and atmosphere in what is known as the "water cycle." Water
evaporates from the earth's surface, rises and cools as it moves to higher
elevations, condenses as rain or snow, and falls to the surface where it collects
in lakes, oceans, soil, and in rocks underground.
 The atmosphere is a mixture of nitrogen, oxygen, and trace gases that include
water vapor. The atmosphere has different properties at different elevations.
 Clouds, formed by the condensation of water vapor, affect weather and climate.
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Weather Station 4: Clouds
Activity Procedure
Overview
Children observe Earth clouds and discover that there are different kinds of clouds at
the upper, middle, and lower levels of our atmosphere.

What’s the Point?



Clouds are related to weather and change with day-to-day fluctuations in
temperature, wind, and pressure.
Different types of clouds can be found at the low-level, mid-level, and high-level
altitudes. Their shapes; colors; and whether they are made up of ice crystals,
rain, or a mixture of both are distinct at these levels.

Station Materials
For Each Group of 10 to 15 Children
The following materials are for this Weather Stations activity.
Three sets are recommended for a station:
☐ Optional: computer, projector, and access to online images of clouds such as at
☐ Windows to the Universe Image Galleries
(www.windows2universe.org/php/gallery/gallery.php?id=11)
☐ Clouds in Art Interactive and Gallery
☐ (www.windows2universe.org/art_and_music/cloud_art/
cloud_art_main.html)
☐ Gallery of Clouds
(scijinks.nasa.gov/clouds-gallery)
☐ Optional: Books about clouds

For Each Child
☐ Cloud Viewer (www.windows2universe.org/teacher_resources/cloud_viewer
_web.pdf)
☐ Cloud Identification Guide: A Dichotomous Key (www.usc.edu/org/cosee-west/
March06Resources/OtherResources/CloudID.pdf)
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☐ Optional: additional cloud charts and images (see the Facilitator’s Resources
packet for suggested hand-outs)
☐ Optional: digital or disposable camera
☐ Optional: scrapbook, photo book, or stapled packet of acid-free paper
☐ Optional: dividers for the scrapbook
☐ Optional: scrapbooking glue, scissors, embossers, punches, etc.

For the Station Facilitator
☐ Be a Science Guide! (available in the Facilitator’s Resources packet at
www.lpi.usra.edu/explore/discoverEarth)

Preparation



Shortly before the children arrive, observe the weather outdoors. Use the Cloud
Viewer to match the visible cloud types to those shown on the Cloud Viewer.
If there is inclement weather or no clouds in the sky, set up the computer,
projector, and access to online images of clouds, or provide books and / or
artwork that depict images of clouds, and conduct a modified version of the
activity indoors.

Activity
1. Observe clouds and weather outdoors. If there are no clouds or it is not possible
to go outdoors, display images of clouds online, at a computer station, or in books or
artwork for the children to observe. Guide the children to make general observations
about the clouds in order to identify their type.
 Is it raining?
 Are the clouds more grey at their bottoms than at their tops, or are they more
uniform in color?
 Do the clouds look bumpy or flat?
 Do they hang high or low in sky?
2. Provide a reference such as the Cloud Viewer and ask the children to estimate
the altitude and composition of the clouds based on their types.
 What high-level clouds did you observe, if any? What are these clouds usually
made of? Ice crystals. What state is the water in? Solid.
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What mid-level clouds did you observe, if any? What are these clouds usually
made of? Water droplets, or if it is very cold, ice crystals. What state is the water
in? Liquid or solid.
What low-level clouds did you observe, if any? What are these clouds usually
made of? Water droplets. What state is the water in? Liquid.
Do you think there’s any more water in the atmosphere? Is there any water that
we can’t see? Gas — air contains water vapor.
What colors did you observe?
Clouds sometimes look different in color. Does that mean they are made of
different materials? No, they are all made of tiny water droplets and tiny ice
crystals.

Facilitator’s Note: Clouds often appear white because the tiny water droplets or tiny
ice crystals scatter light. Clouds may appear grey when they contain larger drops of
water. Gently correct any ideas that the children may have about the different colors
indicating different composition. The size of the water droplets or the reflection of
sunlight makes clouds appear in different colors — at least on Earth. On other planets,
clouds may be made of substances other than water and appear in different colors as a
result.
Clouds don’t always scatter all colors equally, however. During dawn and dusk, the
Sun’s rays strike the clouds at sharp angles. This causes red (and pink and orange) to
be scattered more toward our eyes — giving us the beautifully colored clouds during
sunrises and sunsets that are lauded by artists and poets.


Do these change from day to day? Why? Clouds are related to weather and are
influenced by the temperature, wind, and pressure changes.

Invite the children to draw and describe the clouds in their journals.
3. Optional: Have the children make a scrapbook of their cloud observations
over time. Refer to “Cloud Types and Formation of Clouds” (www.cocorahs.org/
Media/docs/LessonPlans/4h/4h-cloud-types-and-formation.pdf) for suggestions.

Station Conclusion
Summarize that clouds influence the weather.
 Based on your cloud observations, what do you think the weather station will
measure any precipitation over the next few hours?
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Weather Station 5:
Weather Poetry
Correlations to National Standards
National Science Education Standards
Grades K-4
Earth and Space Science - Content Standard D
Changes in the Earth and Sky
 Weather changes from day to day and over the seasons. Weather can be
described by measurable quantities, such as temperature, wind direction and
speed, and precipitation.
Objects in the Sky
 The sun, moon, stars, clouds, birds, and airplanes all have properties, locations,
and movements that can be observed and described.
Grades 5–8
Earth and Space Science – Content Standard D
Structure of the Earth System
 Clouds, formed by the condensation of water vapor, affect weather and climate.

National Standards of Teachers of English
1. Students read a wide range of print and non-print texts to acquire new information;
and for personal fulfillment. Among these texts are fiction and nonfiction, classic and
contemporary works.
2. Students read a wide range of literature from many periods in many genres to build
an understanding of the many dimensions (e.g., philosophical, ethical, aesthetic) of
human experience.
3. Students apply a wide range of strategies to comprehend, interpret, evaluate, and
appreciate texts. They draw on their prior experience, their interactions with other
readers and writers, their knowledge of word meaning and of other texts, their word
identification strategies, and their understanding of textual features (e.g., sound-letter
correspondence, sentence structure, context, graphics).
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5. Students employ a wide range of strategies as they write and use different writing
process elements appropriately to communicate with different audiences for a variety of
purposes.
6. Students apply knowledge of language structure, language conventions (e.g.,
spelling and punctuation), media techniques, figurative language, and genre to create,
critique, and discuss print and non–print texts.
8. Students use a variety of technological and information resources (e.g., libraries,
databases, computer networks, video) to gather and synthesize information and to
create and communicate knowledge.
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Weather Station 5:
Weather Poetry
Activity Procedure
Overview
Children experience the environment through their own senses and through the words
of poets. They express their observations of weather, clouds, and the landscape around
them by creating their own poems.

What’s the Point?




Weather and clouds can be observed and characterized with a variety of
descriptive words and scientific terms.
Weather and clouds interact with the local landscape to create an ever-changing
environment.
Poetry offers a way to describe and further explore our scientific understanding of
Earth.

Station Materials
For Each Group of 10 to 15 Children
The following materials are for this Weather Stations activity.
Three sets are recommended for a station:
☐ Selections of poems about clouds and weather from Internet or book resources:
“Poems that Describe the Earth,” collected by the University Corporation
for Atmospheric Research (UCAR), www.windows2universe.org/
art_and_music/poet_planet.html
☐ Optional: Children’s guides to writing poetry, such as
PIZZA, PIGS, AND POETRY
Jack Prelutsky, HarperCollins, 2008, ISBN: 0061434485
Writing exercises and tips take children through the process of writing
poetry in this humorous guide for ages 7 to 10.
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POETRY MATTERS: WRITING A POEM FROM THE INSIDE OUT
Ralph Fletcher, HarperCollins, 2002, ISBN: 0380797038
Ages 9 to 12 may enjoy this guide to writing poetry from the heart.
☐ Optional: Templates of different poetry forms, printed from a website such as
http://abcteach.com/directory/basics/writing/poetry/
☐ Optional: Computer, projector, and access to online images of clouds and
weather, such as at
☐ Windows to the Universe Image Galleries
(www.windows2universe.org/php/gallery/gallery.php?id=11)
☐ Clouds in Art Interactive and Gallery
☐ (www.windows2universe.org/art_and_music/cloud_art/
cloud_art_main.html)
☐ Gallery of Clouds
(scijinks.nasa.gov/clouds-gallery)

For Each Child
☐ Optional: cell phone with texting capabilities

For the Station Facilitator
☐ Be a Science Guide! (available in the Facilitator’s Resources packet at
www.lpi.usra.edu/explore/discoverEarth)

Preparation


Set this station up outdoors, if possible. Alternatively, provide images of weather
and clouds with a computer, projector, and Internet access or books.

Activity
1. Have the children observe weather and clouds with their different senses
(sight, sound, smell, and touch). (If the station must be held indoors, have the
children imagine the sensations they would experience as they view images.) Invite
them to call out descriptive short phrases or words, as well as the appropriate
scientific terms, that capture their observations. Direct them to note how the weather
and clouds interact with the landscape. Look for trees blowing in the wind, reflections
of clouds on water, or saucer-shaped (lenticular) clouds that form near mountains.
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2. Read some poetry about Earth's clouds and weather. Have the children record
descriptive words from the poems in their journals.
 Did the poet's words help you visualize the clouds and weather?
 The children have learned about Earth's clouds and weather from a scientific
perspective at the other stations. What perspective do the poems offer?
3. Introduce the different types of poetry, including couplets and tercets, ballads,
limericks, haiku, diamantes, as well as modern poetry that does not rhyme.
Facilitator’s Note: For more information about couplets, tercets, ballad stanzas, and
other fun poetry forms, see “Poetry for Children: Choosing the Format” by Charles
Ghigna at www.underdown.org/poetry-formats.htm.
4. Ask the children to compose a poem about the weather, clouds, and how
these interact with the surrounding landscape. They may wish to write in their
journals and have their own copies to keep and share with family and friends.
Alternatively, they may challenge themselves to create a poem via texting on cell
phones. Suggest that the children visit the vocabulary wall indoors, if you have one
set up for the Weather Stations activity, and their journal entries for ideas. Challenge
them to use their scientific knowledge of Earth to create accurate descriptions!
 Would your poem be the same or different if you wrote it tomorrow?
 What descriptive words might you use three months from now, in a different
season?
 Which medium did you choose to create your poem, the more permanent paper
or a text message? Why?

Station Conclusion
Have the children read their poems aloud and congratulate them on their use of
accurate descriptions. It is up to poets and artists to bring our understanding of Earth
to life through words and art!
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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 “ScienceTechnology 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

42 STAR_Net Project

http://community.discoverexhibits.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

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
Sally Blevins, Bitterroot Public Library, Hamilton, MT
Laura Goss, Adams County Library System, Gettysburg, PA

Evaluation Team
John Baek, National Oceanic and Atmospheric Administration
Vicky Ragan Coulon, Evaluation & Research Associates, Lynnwood, WA
Ginger Fitzhugh, Evaluation & Research Associates, Lynnwood, WA
Kate Haley Goldman, National Center for Interactive Learning at the Space
Science Institute

44 STAR_Net Project

http://community.discoverexhibits.org

Appendix:
Activity Materials to Print
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