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Introduction

Welcome to We a t h e r s c h o o l,® the nation's first and
longest-running weather education program of its
kind that combines the power of television with the
even more powerful atmosphere!  We a t h e r s chool is
a unique and r e a l i s t i c study of meteorology
integrating subjects such as computer tech n o l o g y,
g e o g r a p h y, math, physics, art, speech and the world
wide web as each student is provided with the tools
to present their own classroom weather broadcasts!
We a t h e s chool's lesson topics and the comprehensive
"stand-alone" software simulations address the
concepts that are currently being taught in almost
every state's science curriculum.   We a t h e r s ch o o l
adds easy-to-understand "real-world" application
and involves your local broadcast meteorologist as a
p a r t n e r.

We a t h e r s chool materials are usually provided free
to classrooms through the generosity of one local
television affiliate that wishes to distribute a
comprehensive (and reusable) Te a cher Guide w h i ch
is supported with annual shipments of software and
w o r k s h e e t s. Even if you don't coordinate these daily
lessons and questions with your local
We a t h e r s chool station, you can still generate
interest and excitement about weather in your
classroom by at least presenting the daily
We a t h e r s chool questions included in this kit a n d
h aving your students obtain the correct answer
from your local We a t h e r s chool broadcasts.

Please let your local We a t h e r s chool station know
that you find these materials useful so the project
can continue in your area and please use the form
i n cluded with this guide for software exchanges and
updates directly from Yaros Communications.
(Local stations do not keep an inventory of all of the
s o f t ware av a i l a b l e.)  Comments that you submit on
the exchange form are also forwarded to your local
station.  This important feedback helps us to
improve We a t h e r s ch o o l .

Weatherschool has become an adopted resource in
thousands classrooms nationwide, and we hope to
add yours to the growing list!  With this type of
community cooperation, who could accurately say
that only t h e sky is the limit!



1.  Daily Weatherschool questions in this packet are
answered by local Weatherschool affiliates during the
designated Weatherschool month.  You do not have to
complete all of the activities or lessons to follow along
with the daily questions.

2.  During the designated Weatherschool month, the
twenty questions sent with this Guide correspond to
e a ch lesson in this Guide and are answered on
television.

3.  The software with this Te a cher Resource Guide
provides additional tools to each of your students so
they can prepare and present their own daily
weathercasts like a professional!  (More free software
programs are sent to you every year for as long as
your local station continues the Weatherschool.

Weatherschool lessons emphasize h a n d s - o n s c i e n c e,
cooperative learning and critical thinking in grades
1-8.  The ultimate weather curriculum does not, of
c o u r s e, include just worksheets or software or real-
time observations, but a collection of ALL t h r e e.
Besides traditional m a s t e r y learning in this Guide,
you'll find content to promote u n d e rs t a n d i n g,
synthesis and i n v o l v e m e n t for each student.  Students
can not only build their own weather station to collect
data, but O N E student per day (the f e a t u r e d
fo r e c a s t e r) can use the software to prepare his or her
own weather maps, satellite images and, finally, their
own weather "broadcast" to the class!  If you follow
this sequence of lessons with your local We a t h e s ch o o l
T V stations during the designated We a t h e r s ch o o l
month, your students will complete all of the steps
that most television meteorologists complete in a day.

The teacher decides what to present in each
lesson. Covering all of the concepts and activities in
just one year is NOT expected.  Select what you wish
to do each year, depending upon your classroom and
available class time.  Since this program addresses
the latest technology that students are exposed to
every day, it may include a few concepts not covered
in some traditional texts.  Recognizing that every
classroom has particular needs, many activities are
easily adaptable to specific levels of comprehension.
Our research indicates that with planning, A L L
lessons can be addressed at every grade level.  As
with any project, all of the concepts in the teach e r
background sections do NOT have to be presented in
order for lessons to have educational value.  (In fact,
for the last five lessons, primary level teachers may
wish to focus on just the activities and not the
provided background information.)

The Weatherschool kit includes:
• This Teacher Resource Guide (plus questions)
• Cloud Chart Poster
• Student Worksheets  (see appendix)
• Computer Software

Each Weatherschool lesson includes:

O b j e c t i v e s : Three for each lesson, the first two
appropriate for grades 1-8. The third objective is for
intermediate grades (4-8).

Background: (Not for distribution to students.)  It
provides the teacher with some background of the
c o n c e p t s.  Concepts appropriate for specific grade
levels are marked in each lesson..

A c t i v i t i e s : E a ch lesson includes one introductory
and one advanced exercise for each grade level. Plan
on at least one activity, if possible.

Classroom Experiment:  Explores lesson concepts
using household materials.  Most involve cooperative
learning.  (For example, the weather instruments can
be built by a group of students.)  Appropriate
questions follow each experiment.

Weatherschool Question: Present the daily
question,  then wa t ch the TV broadcast for
e x p l a n a t i o n s. Conduct follow-up discussions.
R e m e m b e r, these questions are for all TV viewers.
While all questions relate to each lesson, some
answers will not be found IN the lesson. (As your
station continues the program, you'll receive annual
updates of questions and software for these lessons. )

Evaluation: Use the four student worksheets in the
appendix as follows: #1 following lesson 5,  #2 in
lessons 11-15,  #3 in lesson 17 and #4 in lesson 18.

Important Software Notes:
1 . Of the several software programs that make up
this multi-year project, some (but not ALL of the)
software is available in Apple,® Macintosh,® DOS or
Wi n d o w s® compatible versions. While softwa r e
development is ongoing, a desired program may not
be yet available in a particular version.
2 . Since kit production and shipping is automated,
custom disks are NOT produced if only a handful of
classrooms in your area request a particular version.
HOWEVER one free version exchange is provided via
U.S. mail upon request (see enclosed exchange form).
Please note that ALL future mailing to you will
i n clude only that type of softwa r e.  (Additional
versions of the software may be purchased.) 

Important Program Information
Be watching you local affiliate for the daily Weatherschool question!



TEACHER BACKGROUND: (Grades 1-8)

One of the challenges in studying weather
i s to visualize the ATMOSPHERE, the
envelope of air surrounding the earth in
constant motion much like the water of an
ocean.  To illustrate, picture yourself on top
of an ocean of water that is about four-
hundred miles deep. From the top, you
observe restless waves and whirlpools in the
constantly mixing water below.  Assuming
one could survive the depths of this ocean,
you rapidly descend to the bottom in a
submarine.  If the sub could dive at a rate of
88 km/hr (55 mph), your journey would take
more than seven hours!  On the bottom you
leave your sub to observe the changing ocean
a b o v e, noticing that it is cooler down here
than it was at the top.

Imagine the ocean above as our atmosphere
and you are now on the bottom of the ocean
of air.  As you gaze upward you are looking
through about 500 km (310 miles) of air.
Even though there are only a few signs of
motion on cl o u d s, trees and flags, there is
more intense but invisible motion in the
upper atmosphere.  What is keeping this air
in constant motion? The most important
factor is the incoming energy from the sun
that is heating the earth.  Without the sun,
there would be no weather.

Weather does not occur at all levels within
the atmosphere.  The T R O P O S P H E R E i s the
lowest layer of the atmosphere where
nearly all weather occurs ( a p p r o x i m a t e l y
16 km or 10 miles).  Above the troposphere is
the S T R ATOSPHERE, w h i ch contains a
concentration of an important gas, ozone. 

Ozone absorbs dangerous incoming
solar radiation, protecting life on Earth.
There is less air in the upper atmosphere
above the stratosphere.  (See figure.)

As you look through the atmosphere,
particularly at sunrise or sunset, you can see
how air bends, reflects and scatters incoming
sunlight. The “white” sunlight is a
combination of all colors in the rainbow.  If
sunlight passes through the raindrops of a
powerful storm, the raindrops bend and
divide the sunlight to produce the rainbow
colors of red, orange, yellow, green, blue,
indigo and violet.

This same process explains why the
afternoon sky is blue.  When the sun is high
in the sky, the atmosphere scatters sunlight
mainly in the colors of violet, blue and green
w h i ch combine to produce the blue that we
see in all directions.  At the lower angle of
sunrise or sunset, the atmosphere scatters
red, yellow and orange colors which reflect off
of clouds.

1. The Sky

OBJECTIVES: After completing this lesson, a student should be able to:

* Observe and describe the sky
* Define ATMOSPHERE and its components
* Explain why the sky can be different colors  (Grades 4-8)

Additional notes for grades 4-8:

EARTH

Troposphere

Stratosphere
(OZONE)

Upper Atmosphere
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Sky Activity
** WARNING ** Instruct your students never to look directly into the sun.

GRADES 1-3

I N T R O D U C TO R Y: SKY PICTURE

Without wa r n i n g, pull the cl a s s r o o m
shades down.  Ask students to picture and
d r aw today's sky, then discuss their
p i c t u r e s.  Take them outside for a sky
observation. Was it how they drew it? How
did it differ?  Back inside, draw another
sky picture and compare first and second
p i c t u r e s.  Which one is more accurate?

A D VA N C E D : SKY BOA R D

Where does the sky start and end?  Design a
classroom Sky Board. H ave students draw
objects found in the sky and post them on
the board.  Which objects would be higher
and which lower? Label the board
“atmosphere” and look for common sky
objects as well as unusual objects such as
k i t e s, aircraft and storms.  Feel free to add
additional objects as they are discovered
d a i l y.

GRADES 4-8

I N T R O D U C TO R Y: SKY SURV E Y

Ask students to search for the sky in
advertising and bring at least two ads to
cl a s s. Compare and discuss the differences
in colors and objects in the sky and the
roles the sky plays in each ad.  Does the
use of the sky create a mood?  Does it help
to sell a product or service in the ad?
Assemble a classroom collage of the ads.

A D VA N C E D : SKY JOURNAL

Instruct students to create a cover for their
own sky diary.  Students should then record
daily sky observations including colors, cl o u d
s h a p e s, objects, etc.  Students in grades 4 or
5 may draw some of their observations, and
students in 6 through through 8 should
detail the observation including time,
location and direction of m o v e m e n t s.  Use
diary through lesson 5.

MAKE A CLASSROOM RAINBOW (Time: 5-15 minutes) GRADES 1-8

Materials: A glass container, water, mirror and sunshine
Preparation: Fill the glass bowl with water and place it in a sunny

window.
Procedure: With the mirror in your hand, place the mirror in the wa t e r

and hold it at various angles until you see the brightest
reflection of the colorful reflection on the classroom wall or
c e i l i n g. Try to leave the mirror in position.

Evaluation: After the water becomes calm, identify the order of colors in
the reflection. What is bending the light? (water) What is
reflecting the light? (mirror) How do these colors match a
rainbow? (perfectly)

Excursion: Is there another way to create a rainbow with water? (Turn
on the sprinkler on a sunny day.)

container with water and mirror

Sunshine

TODAY'S WEATHERSCHOOL QUESTION:
Obtain the question and correct answer from your local Weatherschool TV
 channel!
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TEACHER BACKGROUND: (Grades 1-8)

Water is not strange to us.  It covers more
than 70% of the earth’s surface.  The science of
weather forecasting deals with water not only
in the liquid state, but the invisible (vapor)
and the solid (ice) states as well.

A CLOUD occurs when the invisible
water vapor in the air becomes visible
water droplets or ice crystals. The wa t e r
vapor becomes visible by cooling.  That’s what
happens on a cold winter afternoon when you
“see your breath.”  Warm air leaving your
mouth cools and forms visible droplets.  The
same process occurs when water is boiling on
a stove.  Warm air rising above the boiling
water cools to form droplets commonly called
steam.  FOG, a cloud in touch with the
g r o u n d, occurs when water droplets form on
p a r t i cles near the earth’s surface.  There are
many ways to make air rise and cool to form
cl o u d s. For instance, mountains force air
u p ward.  The air that is forced to rise over the
mountain cools and forms cl o u d s.  The second
example is an approaching cold air mass
w h i ch lifts the air ahead of it.  A third process

is heat from the sun.  Air heated by the sun
r i s e s, cools and forms cl o u d s.  (See figure. )
Heat from the sun can provide enough lifting
to produce a thunderstorm.

Additional notes for grades 4-8:
Once air rises and cools, why do clouds form
and how do clouds remain suspended in the
atmosphere?  The answer is that the wa t e r
droplets are not alone up there. As the
droplets form, they need something to “hang
on to,” so they form on other tiny particles also
suspended in air.  Dust, pollution, ash from
volcanoes or even salt particles from the sea
allow water droplets to “grab on.”  Since all of
the particles are tiny and light-weight, they
remain suspended above us.  The attraction of
water droplets to salt particles explains why
locations near salt-water seas generally
experience more cloudy or foggy weather.

Clouds above the surface come in many
different shapes and have unique names. Fo u r
types are presented for grades 4-8 students.
CUMULUS are white, “puffy,” fair
weather clouds common on a warm summer
afternoon. Cumulus clouds form when air,
heated by the  sun, rises and cools like bubbles
rising in an aquarium.  If conditions are right,
a cumulus cloud can grow into the
C U M U L O N I M B U S, a towering storm.
The third type is S T R AT U S, a grey “sheet-
like” cloud layer that blankets the sky.
Fi n a l l y, one easily identifies CIRRUS as thin
“feather-like” clouds made of ice crystals
high in the cold atmosphere. S u n l i g h t
reflecting through cirrus ice crystals can form
what we see as a “ring” around the sun (or
m o o n ) .

2. Clouds

OBJECTIVES: After completing this lesson, a student should be able to:

* Define CLOUD and FOG
* Describe how a cloud forms
* Classify CLOUD TYPES  (Grades 4-8)

WARM SURFACE

Cooling

Rising Warm Air

Moisture Plus
Dust Equals

CLOUD
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Clouds
** WARNING ** Instruct your students never to look directly into the sun.

GRADES 1-3

INTRODUCTORY: CLOUD DREAM

On a dry day when the sky includes a
variety of cl o u d s, take the students
outside and have them lie in a circl e,
their heads toward the inside of the circle,
looking up.  Have them observe the sky
for one minute, then close their eyes to
pretend THEY are a cloud.  Have them
share their ideas and stories aloud.

ADVANCED: CLASSROOM SKY

Post and discuss the color cloud ch a r t
i n cluded with this guide. Have students
m a t ch today ’s clouds with those on the
chart.  Students should then draw, color
and label a full page cloud.  (If there are
various clouds outside, assign specific
clouds to specific students.)  Post clouds on
a large board or hang them from the ceiling
on a string to make your own classroom sky.

GRADES 4-8

INTRODUCTORY: CLOUD CHART

Locate the color chart that accompanies this
guide and post it in the classroom.  Ask
students to identify today ’s cl o u d s. (If your
class composed the sky survey from lesson 1,
h ave students identify all the clouds in their
a d s.)  Have students draw and describe the
main cloud types and assemble that work
into their own cloud wall ch a r t .

ADVANCED: C H A L K B OARD CLOUD

Use two erasers to clean the ch a l k b o a r d ,
turn off the lights and darken cl a s s r o o m
w i n d o w s.  A student, holding a ch a l k b o a r d
eraser in each hand, should b r i e f ly " clap" the
erasers together while another student
shines a flashlight into the "cloud" of
p a r t i cles released by the erasers.  Observe
tiny particles suspended in air.  How does
this help to explain the formation of a cl o u d ?

MAKE A CLASSROOM CLOUD (Time: 10-15 minutes) GRADES 1-8

M a t e r i a l s : A jar, warm wa t e r, a plastic bag of ice that fits over the jar
o p e n i n g, a sheet of black paper and matches ( WA R N I N G :
O n ly the teacher should handle the match e s. )

P r e p a r a t i o n : Place the jar on black paper or tape the paper on back of
the jar so you can't see through it. Fill one third of the jar
with warm wa t e r.  Have the bag of ice and matches nearby.

P r o c e d u r e : Light the match and hold it over the jar opening.  After a
few seconds, drop the match in the jar and cover the top of
the jar with the bag of ice.  Observe the inside of the jar
against the black paper back g r o u n d .

E v a l u a t i o n : What process(es) led to cloud formation? Why was smoke
from the match important to cloud formation? (It provided
particles for vapor to “grab on.”)

Excursion: Would cold water work as well? (no) Why? (Cool air does not
rise.)

warm

cloud

ice

WEATHERSCHOOL QUESTION:
Obtain the question and correct answer from your local Weatherschool TV channel!
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TEACHER BACKGROUND: (Grades 1-8)

H ave you ever wondered how
M E T E O R O L O G Y, the study of the
atmosphere and weather got its name?
Around the year 340 B. C., the Greek
p h i l o s o p h e r, Aristotle, wrote a book called
Meteorlogica. In it, Aristotle labeled all
objects falling from the sky, such as rain,
snow and hail, as meteors. Today, we use the
word P R E C I P I TATION to mean solid or
liquid moisture falling from the sky.
Rain, snow, sleet, freezing rain and hail are
all types of precipitation.  Most clouds do not
produce precipitation because a combination
of unique circumstances must occur in order
for precipitation to fall.

RAIN occurs when water droplets within
a cloud grow too large and too heavy to
remain suspended in the cloud and fall to
the ground.  SNOW forms when ice
crystals grow at the expense of water
droplets and become heavy enough to
fall to earth.  If the crystals fall into freezing
air temperatures, the crystals hit the earth as
s n o w.  If the crystals fall into warm air that is
above freezing, the crystals melt and hit the
earth as rain. 

A German METEOROLOGIST, a scientist
who studies the atmosphere and
w e a t h e r, discovered COLD CLOUDS.
Within cold cl o u d s, water droplets AND ice
crystals exist together.  (When water and ice
exist together in a cloud, we call the cl o u d
"supercooled.")  The discovery found that
when water and ice coexist, the water is
attracted to the ice and, at certain
temperatures, snow is formed.

Additional notes for grades 4-8:
Clouds are divided into two categories.
WARM CLOUDS exist at temperatures above
the freezing point and COLD CLOUDS exist
at or below freezing.  As discussed in lesson 1,
a cloud results when moisture forms on tiny
p a r t i cles suspended in air.  In WARM cl o u d s,
water droplets that become large and heav y
begin to fall.  These droplets collide with
smaller droplets to form a large raindrop.

As the figure above indicates, however, rain or
snow can fall from a COLD CLOUD.  Even in
s u m m e r, a COLD cumulonimbus cl o u d
(thunderstorm) can have snow at the top!  The
frozen precipitation melts into rain as it falls
into warmer air.  SLEET is rain that
freezes as it falls though a layer of
freezing temperatures on the way down.
Sleet makes a familiar rattle as it hits nearby
w i n d o w s, doors and cars.  FREEZING RAIN
is rain that freezes only after it hits a
frozen surface such as cars, trees, wires
and roads.

3. Precipitation

OBJECTIVES: After completing this lesson, a student should be able to:

* Define METEOROLOGY and METEOROLOGIST
* Differentiate PRECIPITATION TYPES
* Distinguish WARM and COLD clouds  (Grades 4-8)

SURFACE

SNOW RAIN

(Below 0° C 32° F) (Above 0° C 32° F)

COLD CLOUDS
Supercooled Water

And Ice Crystals
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Precipitation

GRADES 1-3

INTRODUCTORY: PRECIPITATION

Tell your class that you want to make a
list on the board of all objects that fall
from the sky.  See how soon they can
name all types of precipitation and only
label those as such.  Ask if they can
explain the differences in types.  Discuss
the crucial point of freezing by proceeding
to the next ADVANCED exercise.

ADVANCED: WATER CYCLE

Assemble one glass jar filled with tap
wa t e r, one filled with ice cubes and a
third (oven-proof) glass jar filled with
boiling water on a portable burner.  Be
sure the boiling water is releasing steam.
Ask students to name each form of
m o i s t u r e.  What are the differences and
similarities?  Name examples of each
form in the atmosphere. (water = rain, ice
= snow and hail, steam = clouds and fog)

GRADES 4-8

INTRODUCTORY: DUSTY RAIN

Applying concepts of precipitation
formation with moisture, dust, salt
p a r t i cl e s, volcanic ash or pollution, ask
students to look at a U. S. map and identify
areas that might experience the heav i e s t
amounts of precipitation.  Can they name
those cities or states?  Give reasons why
those areas might have more precipitation.

ADVANCED: MAKING RAINDROPS

Fill a METAL can (students can bring
their own) with water at room
temperature.  Making sure the outside of
the can is dry, drop ice in the wa t e r.
(Adding salt lowers the temperature
quicker.)  Observe the outside of the can.
What atmospheric substance is the can
p l aying? (dust)  If salt is used, ask in
what product might salt be used for
production. (making ice cream)

MAKE A CLASSROOM RAIN SHOWER (Time: 20-30 minutes)  GRADES 1-8

Materials: A portable burner, pan of water, a clear glass or plastic tray
at least 30 by 30 cm (12" by 12") and ice to cover the tray

Preparation: While bringing the pan of water to a boil, cover at least
half of the plastic tray with ice. WARNING: Only the
teacher should handle the burner and boiling water.

Procedure: With plenty of steam rising, hold the tray of ice above the
pan so rising steam hits the tray of ice.  What happens to
the tray?  Continue holding the tray until large droplets
form and fall.  It’s a rain shower!

Evaluation: Describe the steps in the precipitation process. How are
they duplicated in this experiment?  (Primary students can
review the three states of water in this experiment.)

Excursion: What would happen if it was freezing in the room?  (Fr o z e n
drops would result.)

tray of ice

hot water

droplets
steam

WEATHERSCHOOL QUESTION:
Obtain the question and correct answer from your local Weatherschool TV channel!
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TEACHER BACKGROUND: (Grades 1-8)

At any given moment there are about two-
thousand thunderstorms rumbling across the
surface of the earth.  We know that rising air
cools to form water droplets on tiny particl e s.
Clouds form in a region of rising air.  The first
step in the development of a thunderstorm is a
harmless cumulus cloud.  If air continues to
r i s e, the cumulus cloud continues to grow.  As a
major weather system approach e s, it may force
the air to rise even more, and the cumulus
cloud grows even larger, becoming a
thunderstorm with heavy rain, lightning and
t h u n d e r.  We know from lesson 2 that a COLD
CLOUD contains both water droplets and ice
c r y s t a l s. Ice crystals that split apart produce a
charge in the cloud.  Charges are either
negative or positive and opposite ch a r g e s
a t t r a c t .

As shown above, if the cloud has negative
charges and the surface has positive charges,
an attraction occurs between the cloud and
the tallest object on the earth’s surface.  The
build-up of charges eventually triggers

LIGHTNING, a discharge of electricity
built up within a storm.  Lightning can be as
hot as the surface of the sun!  Lightning causes
THUNDER, a sound wave created by the
heating and expansion of the air.  In the
United States, lightning kills about one
hundred people every year and injures
hundreds more.  Most lightning victims are
outdoors on golf courses, under tall trees or on
metal mach i n e r y.  It is much safer to be inside.
(See Appendix for safety rules. )

A few intense thunderstorms begin to rotate
and may produce a rotating funnel called a
t o r n a d o.  A TORNADO is a rapidly rotating
column of air in touch with the ground.
Wind within the tornado funnel can range from
160-480 km/hr (100-300 mph).  The life of a
tornado can range from as little as 10 minutes
up to several hours.  The states of Te x a s,
Oklahoma, Kansas, Nebraska, Arkansas and
Missouri are collectively known as “tornado
alley” with more tornadoes than anywhere else
in the world, mostly during the spring months.

Additional notes for grades 4-8:
In the fall, meteorologists wa t ch the oceans for
a larger storm called a hurricane.  The
HURRICANE is a rotating storm that
forms over warm water with wind of 120
km/hr (74 mph) or higher.  An av e r a g e
hurricane (550 km or 340 miles in diameter) is
m u ch larger than a typical tornado (100-600
meters or 320-1920 ft). Intense hurricanes
resemble the shape of a doughnut, with a
nearly calm “eye” in the center of the cycl o n e.
The eye can be 10 to 20 miles wide.  Hurricanes
rapidly loose their strength once they move
from the warm waters on to drier land.

4. Storms

OBJECTIVES: After completing this lesson, a student should be able to:

* Discuss SAFETY RULES  (See Appendix)
* Measure PRECIPITATION AMOUNTS
* Define LIGHTNING, THUNDER and TORNADO
* Describe a HURRICANE  (Grades 4-8)

Negative
Cloud

Charges
_  _  _  _

_   _   _   _

Cumulonimbus Cloud

+  +  Positive Charges  +  +
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Storm Activity

GRADES 1-3

INTRODUCTORY: CLASS STORM

What does a storm SOUND like?  Te l l
your class to simulate sprinkles by gently
snapping their fingers.  Then increase the
rate. (rain)  Now slap your hands on your
lap to make it sound like rain pouring on
the roof.  Increase the slapping to heav y
rain.  Add claps of thunder or a whistling
wind.  Slowly decrease the level of sound
back to sprinkles.

ADVANCED: S TATIC BA L L O O N

Blow up a balloon and ask the class if
they can think of a way to keep the
balloon stuck to the classroom wa l l
without tape.  After discussion, rub the
balloon on your sleeve.  Hold the balloon
to the wall and release.  The balloon
should stay there.  Explain how friction
created a charge on the balloon called
static electricity, the same electrical build-
up as in a storm.

GRADES 4-8

INTRODUCTORY: JAR TORNADO

Fill a tall glass (or clear plastic) jar with
wa t e r, one teaspoon salt and one drop of
liquid dish soap off of a toothpick .
Optional food coloring makes the wa t e r
more visible.  Tighten the lid and hold in
your left hand while vigorously rotating
the jar with your right hand for several
s e c o n d s.  Stop to observe a pulsating
funnel in the jar!

ADVANCED: COMB ELECTRICITY

Rub a plastic comb with a silk cloth then
plunge it into a bowl of dry puffed rice.
Pull the comb out.  The rice sticks to the
comb and then pops off seconds later.
What held the rice to the comb?  Or, after
rubbing your comb on your sleeve, hold it
near a small but steady stream of wa t e r
from a faucet.  If the comb has enough
static ch a r g e, the stream of water will be
attracted toward the comb!

BUILD A RAIN GAUGE (Time: 15-25 minutes)  GRADES 1-8

Materials: A glass wide-mouth jar such as a mayonnaise jar
( C O L L E C TOR), a glass olive jar 2.5 cm (1") across top
(MEASURING TUBE), ruler, tape, felt-tip marker, rubber
band (or string)

Calibration: Use the ruler to mark the tape in centimeters or half inches
and place the tape on the COLLECTOR jar.  Pour enough
water into it to measure exactly 1 cm (1/2") on the tape,
then pour that water into the MEASURING TUBE.  Mark
tape on the MEASURING TUBE representing equally
spaced centimeter (or half inch) units from the bottom of
the MEASURING TUBE.  (The measuring tube provides a
more precise method to read rainfall amounts.)

Collection: Place collector (level) in an open area outside on the ground
or secure it to a post with the rubber band or string.

Procedure: After a rain, pour the water from the COLLECTOR into
the MEASURING TUBE, counting the units of rainfall.

Collector Measuring

tape

WEATHERSCHOOL QUESTION:
Obtain the question and correct answer from your local Weatherschool TV channel!



TEACHER BACKGROUND: (Grades 1-8)

Without the collection of precise information
at all levels of the atmosphere around the
globe, accurate local weather forecasts could
not be made.

Here are some guidelines to begin your
weather observing.  First, establish a
regular observation schedule so weather
trends and changes can be identified.
Second, use weather instruments.  (Yo u
learned how to build a rain gauge in lesson
4, and directions for more instruments are
presented in unit 2.)  Finally, record data on
an observation sheet similar to the one
found at the end of this lesson. It is
suggested that basic observations begin now
with the addition of new components in
lessons that follow.  Try taking regular
observations for several weeks.

All grade levels begin with the following
elements of a surface weather observation:

DATE AND TIME

C L O U D S : Observe the amount of sky
cover (clear, partly cloudy, or cloudy)  Grades
4-8 can include specific cloud types.

PRESENT WEAT H E R : I n clude rain,
snow, fog, etc. presently observed.

T E M P E R AT U R E : Take Fahrenheit or
Celsius readings IN THE SHADE.  Official
thermometers are placed in a white shelter
w h i ch is a good solar reflector.  The shelter has

openings for air but not for sunlight.  Without a
s h e l t e r, the north side of a building is a good
thermometer location.

P R E C I P I TAT I O N : The amount of precip-
itation is measured by a rain or snow gauge
located in an open area.  Measure snow depth
by taking three “drift-free” measurements,
adding them, then dividing by three for an
average depth.  Large drifts do not accurately
represent the amount of fallen snow.

Additional notes for grades 4-8:
V I S I B I L I T Y: Estimate the distance you
can see toward the horizon.  Select distance
objects on a clear day (buildings, trees, etc.)
and use them as a daily visibility guide.

R E L ATIVE HUMIDITY: Determine the
percentage of moisture in the air using a w e t
and dry bulb thermometer and a chart (located
in appendix).  Indoor humidity is not the same
as outdoor humidity.

W I N D : A wind vane points to the direction
from which the wind is coming, and rotating
cups of an instrument called an a n e m o m e t e r
spin to calculate wind speed.  Estimates can be
made using the B e a u fort scale .  (See appendix.)
Observations are taken in open areas.

AIR PRESSURE: A barometer measures
air pressure.  Air pressure is virtually the
same indoors and outdoors.  Trends of
changes in pressure are important to
f o r e c a s t i n g.

5. Weather Observing

OBJECTIVES: After completing this lesson, a student should be able to:

* Explain why OBSERVING is important to forecasting
* Design an OBSERVATION SHEET 
* Investigate observation ELEMENTS  (Grades 4-8)
* Complete WORKSHEET #1 and begin COMPUTER PROGRAM
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Observing Activity

WEATHERSCHOOL QUESTION:
Obtain the question and correct answer from your local Weatherschool TV channel!

MAKE YOUR OWN OBSERVATION CHART (Time: 10-15 minutes) GRADES 1-8

Materials: Blank paper, pen, ruler
Preparation: Determine information to be logged, based on grade level.  (See previous

p a g e.  Future lessons will include temperature, humidity, wind direction
and speed, and air pressure.)

Procedure: Each student should place their name and school name at the top, with the
observation categories below it.  For example:

Design an observation sheet that provides plenty of room for the data
collected.  For instance, you may need a couple of lines to describe cloud
types.  After you list the categories, draw vertical lines for each column.

Evaluation: Complete worksheet #1.
Computer: Familiarize students with the observation program on the disk,

emphasizing how to read the rain gauge.

DATE TIME CLOUDS WEATHER VISIBILITY TEMPERATURE HUMIDITY WIND DIRECTION/SPEED PRESSURE PRECIP

GRADES 1-3

INTRODUCTORY: F E E L
WEATHER

Explaining how forecasters rely on
instruments to measure the conditions,
take your students outside to TELL y o u
the conditions.  Ask students to describe
t o d ay ’s sky, cl o u d s, wind and temper-
ature and how they affect their feelings,
mood and even what they wore today.
Encourage plenty of adjectives.

ADVANCED: OBSERVING CHANGE

Ask students to observe and describe as
many current weather conditions as
p o s s i b l e, writing the current time and
descriptions on the board.  Include cloud
s h a p e s, colors and locations.  Repeat the
procedure with several observations
throughout the same day.  Compare
observations.  Why is it important to take
regular observations? (changes occur)

GRADES 4-8

INTRODUCTORY: TEAM SAMPLES

Divide the class into two groups, one to
observe only a few weather conditions a
few times in one day and the other group
to observe many conditions several times
in the same day.  Which group provided a
better sampling of information?  Why is it
important to observe weather often?
(changes occur) 

ADVANCED: RADIO WEAT H E R

Receive official weather information!  See
your local electronic store for a w e a t h e r
radio w h i ch receives free broadcasts from
one of the more than 370 National
Weather Service locations.  Hourly data
can be monitored and compared with
student observations.  (Note:  Be careful
not to let the the broadcasts replace the
students' observation activities. )
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TEACHER BACKGROUND: (Grades 1-8)

Recall a time when you have gotten into a
car that had its windows up on a sunny
afternoon.  The warmth you felt inside the
car was caused by sunlight coming through
the glass and changing to heat.  S O L A R
ENERGY is the radiation of the sun
that bombards and heats the earth and
its atmosphere.  The angle of the incoming
solar energy has an effect on how warm an
object will get.  Since the sun is higher in
the sky during the summer and lower in the
sky during the winter, the angle of the
incoming solar energy plays a major role in
changing our seasonal temperatures.  In
July, the sun’s location in the sky provides a
concentration of direct solar radiation and
warmth to the United States.  Summer
sunshine strikes the earth with a greater
concentration than winter sunshine.

Another important factor in warming the
Northern Hemisphere during the summer is
more hours of sunshine.  Summer days are
longer than winter days.  There is, however,
a slight delay between the period of the
concentrated sunshine and the greatest
wa r m i n g.  Although the greatest concen-
tration of sunshine for the Northern
Hemisphere occurs in July, the peak warmth
follows in late July and August. This is
because the earth is gaining more heat than
it is losing during the summer months. 

Additional notes for grades 4-8:
Regardless of what season it is, incoming
solar energy is “divided up” as it nears the
earth.  Much like an automobile engine

divides the fuel it intakes for use in different
parts of the engine, the atmosphere divides
the incoming solar fuel for use in different
parts of the earth.  (See figure below.)

Clouds are very good “mirrors” which

reflect a significant portion of the incoming
solar energy.  About 30% of all of the sun’s
energy is reflected back into space. Only
about twenty percent of the energy is used
by the earth’s atmosphere.  That means that
the remaining portion, or about half of the
s u n ’s energy, goes into the surface of the
earth.  Together, the clouds, the atmosphere
and the surface of the earth are factors in
the SOLAR ENERGY BUDGET, the
distribution of the sun’s energy as it
passes through the atmosphere. Without
this unique balance of solar energy
distribution, the earth’s weather pattern
would be much different.

6.  Solar Energy

OBJECTIVES: After completing this lesson, a student should be able to:

* Explain how the sun heats the earth
* Illustrate how the SUN'S ANGLE affects seasonal changes
* Illustrate the SOLAR ENERGY BUDGET  (Grades 4-8)

50%
Earth's Surface

20%
Atmosphere

30%
Reflected

Earth

Clouds
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Solar Activity
** WARNING ** Instruct your students never to look directly into the sun.

GRADES 1-3

INTRODUCTORY: SUN SHADOWS

On a sunny day, take the students and a
piece of chalk outside on a cement surface.
H ave each student make a chalk line to
mark their shadow on the cement.  Later
that day, return to the same location to
make a second chalk line to mark their
s h a d o w.  Did the shadows change?  Why?
How often do shadows ch a n g e ?

A D VA N C E D : FLASHLIGHT SUNLIGHT

Point a flashlight at a sheet of paper or the
chalkboard and make an outline of the
light pattern. Tilt the flashlight on an
angle and make a second outline.
C o m p a r e.  Which beam was "spread out"
and weaker? (angled beam) Compare these
patterns to the sun's seasonal angles.
(Sunlight in the U. S. is angled in winter
but direct and more intense in summer. )

GRADES 4-8

I N T R O D U C TO R Y: SUN GRAPH Pa rt I

Divide the class into two groups for Parts I
and II.  Outside, group I measures and r e c o r d s
the shadow length of a fixed object such as a
flag pole.  Visit the site at the same time daily,
keeping a record of shadow lengths. (A
compass may be used to determine
d i r e c t i o n s.)  Students may graph the lengths.
Does the length change with time?

ADVANCED: SUN GRAPH Part II

Group II obtains the length of each day in
hours and minutes from the weather section
of the newspaper.  (If not given, use sunrise
and sunset times to calculate length.)  On
graph paper, write days of the month on the
bottom and length of days on the left.  Use a
dot to graph the length of each day.  Connect
the dots weekly.  Does the length ch a n g e ?
How? Compare with measurements in Pa r t I .

CAPTURE SOME SUN  (Time: 30-45 minutes)  GRADES 4-8

Materials: 2 identical coffee or juice cans with lids, 2 outdoor
thermometers, sand (or dirt) and water

Preparation: Fill one can with the sand and the other can with water.
Cut slits in the lids and place each thermometer through
the lids so that they don't touch the cans' bottoms or
sides.

Procedure: Place cans in the sun and read both thermometers every
minute for 15 minutes.  Record temperatures on a chart.

Evaluation: What does the temperature chart indicate?  How does
this experiment give us an insight to the earth's heating?

Excursions: Out of the sun, measure the rate that the cans cool for 15
m i n u t e s.  Grades 4-8 students can graph the readings,
then compare the warm-up graph with the cool-down
graph.

can with
sand

can with
water

thermometers

WEATHERSCHOOL QUESTION:
Obtain the question and correct answer from your local Weatherschool TV channel!
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TEACHER BACKGROUND: (Grades 1-8)

Of all of the measurements we will be taking in
this unit, temperature is the most familiar.
This is because we are most sensitive to how
hot or cold we are on a given day.
T E M P E R ATURE is the degree of how hot
or cold a substance is.  Grades 4-8 students
who are familiar with the molecular make-up of
substances can understand that temperature is
a measure of the average speed of molecules.
As the heat within a substance increases,
molecules within that substance move faster
and the temperature increases.  If heat is
removed, the molecules move slower and the
temperature decreases. 

A THERMOMETER is an instrument,
usually including mercury or red-colored
alcohol, that measures temperature.  T h e
temperature can be read on either the Celsius
or Fahrenheit scales.  (See appendix.)  As the
temperature increases, liquid within the
thermometer tube expands and rises.  As the
temperature decreases, the liquid contracts and
moves down the tube.

Additional notes for grades 4-8:
When water is heated, its molecules reach a
high speed and break away from the liquid
surface to enter the atmosphere. This is
e v a p o r a t i o n.  E VA P O R ATION is when l i q u i d
water changes to vapor.  Condensation is the
process in reverse.  C O N D E N S ATION occurs
when water vapor changes to the liquid
state.  Vapor becomes liquid as the vapor cools
and the movement of its molecules slows. 

Temperature plays a major role in the
operation of a continuous cycle on Earth.  The

s u n ’s heat evaporates liquid water from the
oceans into vapor.  The vapor cools and
condenses into clouds which produce
precipitation such as rain or snow.  This is
known as the water cycl e.  The WAT E R
CYCLE is the constant exchange of water
among the earth, atmosphere and oceans.

Although the figure represents the main
components of the cycl e, it is important to keep
in mind that there are other components of the
c y cl e. For instance, the figure does not
represent the countless number of lakes,
streams and rivers on the surface of the earth
or the role that tremendous amounts of
vegetation play in the cycl e ’s operation.  Most of
the water evaporated into the atmosphere
comes from the oceans.  If all of the water vapor
in the atmosphere fell to Earth as rain, the
globe would be covered with only about 2.5 cm
(1") of wa t e r.  Yet, the water cycle circulates
enough water for most areas by efficiently
moving water between the earth, atmosphere
and oceans.  This would not be possible without
temperature changes that produce evaporation
and condensation.

7. Temperature

OBJECTIVES: After completing this lesson, a student should be able to:

* Define TEMPERATURE
* Read a thermometer in CELSIUS or FAHRENHEIT
* Explain temperature's role in the WATER CYCLE  (Grades 4-8)

Oceans

Precipitation

Land

Evaporation

CLOUD
(Condensation)
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Temperature Activity

GRADES 1-3

INTRODUCTORY: THERMOMETER

Present a thermometer in class and
discuss its uses.  Have each student read
the thermometer at different times and
l o c a t i o n s.  (See appendix for conversion
table.)  Place the thermometer in the sun,
in the shade, in a bucket of water and on
a blacktop surface.  Which readings are
warmer and cooler?  Why?

A D VANCED: TEMPERATURE GRAPH

Construct a wall chart with days of the
month or school year across the bottom and
the temperature scale top to bottom along
the left margin.  Following temperature
readings taken at the same time each day,
h ave students place a bar graph repre-
senting today's temperature.  Compare the
bar graphs over a period of one week, one
month, one season.

GRADES 4-8

INTRODUCTORY: THERMOGRAPH

Ask students to construct a paper graph.
Write the days of the week across the
bottom and the temperature scale top to
bottom along the left margin.  (See appendix
for conversion table.) Read the thermometer
daily and place a point on the graph
representing the temperature. Connect
points for the weekly temperature trend.

A D VA N C E D : T E M P E R A T U R E
E X T R E M E S

Take temperature readings in several
substances including a mixture of water and
crushed ice, water at room temperature and
a boiling pot of wa t e r.  What are the freezing
and boiling points of water? How does
molecular movement differ between solid ice
and vigorously boiling water?  How does the
movement of the molecules in these
substances correspond to the temperature?

MAKE A "THERMOMETER TOWER" (Time: 30-45 minutes) GRADES 4-8

Materials: At least 3 thermometers and 3 paper towel tubes to hold the
thermometers, aluminum foil, tape, a broom handle or a 2" x
2" board five feet or longer, tacks

Preparation: Wrap each paper towel tube with the foil, shiny side out.
Stand the board vertically (or place in the ground).  Place a
piece of tape around the center of the roll, leaving an extra
tape tab to "hang" the roll on the post.  Mount the tubes
horizontally at different levels by tacking the tape tab of
each tube to the post.  Place a thermometer in each of the
tubes.

Procedure: Regularly record the temperature at each level.
Evaluation: Does the temperature vary with height?  Why or why not?

Do clouds or the wind affect the temperatures?
Excursions: Place your thermometer tower over other types of ground

cover (concrete, sand or water).  Are there any changes in
the temperature pattern?

Computers: Students should take daily temperature readings, load them
into the computer program and record them on their
observation sheets.

paper towel roll wrapped
with foi l  to house a
thermometer

2" x 2" post

WEATHERSCHOOL QUESTION:
Obtain the question and correct answer from your local Weatherschool TV channel!
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TEACHER BACKGROUND: (Grades 1-8)

Water boiling in a pot is releasing wa t e r
vapor or moisture into the air.  This
increases the humidity of the air.
HUMIDITY is the amount of water
vapor in the air.  The absolute amount of
humidity in the air changes slowly, even
though the number that you hear on the
weather report changes almost hourly.
That is because what you hear on the
weather report is the relative humidity.
R E L ATIVE HUMIDITY is the amount
of water vapor the air holds only at
one temperature.  Relative humidity is
often misunderstood and may seem
confusing s ince it  relates  only to the
current temperature and does not indicate
the actual amount of water vapor in the
a i r.  Relative humidity changes signif-
icantly with temperature changes from
sunrise to sunset.

Additional notes for grades 4-8:
Warm air holds more moisture than cold air,
so the relative humidity at a given temp-
erature changes when the temperature
ch a n g e s.  Let's compare two weather
r e p o r t s, one in the winter and one in the
summer.  In winter, you might hear that the
temperature is 0 degrees C (32 degrees F)
and the relative humidity is 50%.  In the
summer, you might hear the temperature is
21 degrees C (70 degrees F) and the relative
humidity is 50%. Is the 50% relative
humidity in the winter the same amount of
moisture as the 50% relative humidity in
the summer?  No, because warm air that is
half filled (50%) with moisture holds more
water than cold air half filled with moisture. 

Students can learn how to build an
instrument that measures the amount of
humidity in the air.  The instrument uses
two types of thermometers.  WET BULB
and DRY BULB THERMOMETERS
measure humidity. The dry bulb
thermometer is nothing more than a
regular thermometer.  The wet bulb has a
piece of moist cloth around the bulb to
measure evaporation of the moisture into
the air.

To illustrate the role of evaporation on the
wet bulb, recall how you feel cool after you
step out of the bathtub or pool.  Water  on
your skin is evaporating into the air and
cooling your body.  Stepping out of a pool or
b a t h t u b, you feel cool until the large wa t e r
droplets have evaporated from your skin.
The same principle applies to the wet bulb
thermometer.  If the air is dry, evaporation
begins instantly and the wet bulb ther-
mometer cools quick l y.  If the air is nearly
saturated with moisture, evaporation is slow
and the wet bulb temperature remains high. 

Air flowing by the dry bulb thermometer
does not change its temperature.  But air
flowing by the wet bulb thermometer
evaporates the water on the wet bulb and
cools the wet bulb temperature. After
reading the dry and wet bulb thermometers,
the difference between the two thermometer
readings is used in a special table (see
appendix) which tells the amount of
moisture in the air (or relative humidity) at
the present temperature.

8. Humidity

OBJECTIVES: After completing this lesson, a student should be able to:

* Define HUMIDITY
* Identify things affected by humidity
* Use WET AND DRY BULB thermometers  (Grades 4-8)
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Humidity Activity

GRADES 1-3

INTRODUCTORY: WET WORDS

You might start the discussion with a
boiling pot of water or cloud pictures.
H ave students make a picture dictionary,
d r awing something that relates to
m o i s t u r e, A to Z.  Do you think you can
come up with a word for every letter?  Fo r
example: atmosphere, boil, cloud, dew,
e v a p o r a t e, fog. . . . e t c.

ADVANCED: WET HAND TEMP

You'll need students wearing short
sleeves for this activity.  Have students
dip one hand in comfortably warm water
and hold it straight out in front of them.
Have students hold their other dry hand
o u t ward and sense differences in
t e m p e r a t u r e.  Do both hands feel the
same? (no)  Which one feels cooler? (wet
one)  Why? (evaporation)

GRADES 4-8

INTRODUCTORY: HAIR HUMIDITY

Since hair length is affected by changes in
humidity in the air, hang a strand of human
(or horse) hair by taping one end against
cardboard or wood and tying or taping a
h e avy object (such as a coin) to the bottom of
the strand.  Measure the strand and mark
the board daily to see if it changes length
from moist rainy days to dry sunny day s.

ADVANCED: OPPOSITE JARS

Two jars can produce water droplets in
different locations.  Fill one dishwa s h e r-
safe jar half full with hot water and the
other half full with ice wa t e r.  Where do
droplets form on each jar?  (Vapor rising
in the hot jar forms droplets on the jar
above the water level.  The ice water cools
air near the lower part of its jar, and
droplets form below the water level.)

MAKE A WET AND DRY BULB THERMOMETER  (Time: 30 minutes)  GRADES 4-8

Materials: 2 identical thermometers, an empty milk carton, wa t e r,
shoelace, thread and rubber bands

Preparation: Cut the lace and tie it to a thermometer bulb with thread. Dip
bulb and lace in water.  Mount thermometers on the sides of the
milk carton with rubber bands, leaving at least 2.5 cm (1") at
bottom. Cut a hole in carton near wet bulb and string the lace
to the inside of carton.  Pour water in carton to keep lace wet.

Procedure: Make sure the lace and wet bulb are damp.  Fan the wet bulb.
Evaluation: After five minutes, calculate the difference between the wet bulb

temperature and the dry bulb temperature.  Use this difference
plus the dry bulb reading with the relative humidity charts in the
a p p e n d i x .

Excursions: Does the relative humidity change at different times of the day?
(yes)  Do inside and outside readings match? (probably not)

Computer: Grades`` 4-8 students should take daily humidity readings, load
them into the computer and record the data on their
observation sheets.

dry bulb

wet bulb

rubber
band

lace hole

WEATHERSCHOOL QUESTION:
Obtain the question and correct answer from your local Weatherschool TV 
channel!
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TEACHER BACKGROUND: (Grades 1-8)

Look about you for the movement of clouds in
the sky,  exhaust  from a smokestack or a flag on
a pole. Air is moving, sometimes lightly,
occasionally strongly.  As you look up into the
a t m o s p h e r e, imagine more violent movement,
even though it is invisible.  WIND is air in
motion. 

What keeps the air in constant motion around
the globe?  The most important factor is the
incoming solar energy from the sun that is
heating the earth.  We know that hot air balloons
rise because air within the balloon is wa r m e r
and lighter than the air outside the balloon.  In
lesson 6, we learned that land heats and cools
faster than wa t e r.  The figure below shows
students in grades 4-8 how land that wa r m s
faster than water creates air movement on a
small scale.

On a sunny day, warm air rising from land
heated by the sun flows toward the cooler wa t e r
where the air sinks.  The cooler air then rushes
in toward land again to replace the warm air
that is rising.  This cycle continues as long as the
d aytime heating continues from the sun.

Since air moves inland from the wa t e r, the wind
is called a sea breeze.

At night, the opposite cycle occurs.  Since the
land cools quicker than wa t e r, air over the
warmer water rises and flows toward cooler land
where the air sinks.  This reverse cycle of wind
blowing out to sea is called a land breeze.

On a global scale, the tropical region receives
more solar radiation and heating than the poles.
Similar to the sea and land breezes, the
difference of heating of the earth's surface
creates cycles of air movement.  Air rises at the
hot equator and sinks at the cold poles.  Air
moving between the two regions is curved by the
rotation of the earth to create our wind.  T h e
P R E VAILING WESTERLIES is the wind
belt across the United States generally
moving weather systems  from west to east.

Additional notes for grades 4-8:
The same difference of the earth's heating that
causes the prevailing westerlies also causes a
strong "tube" of wind high above the surface of
the earth. The JET STREAM is a narrow
band of strong wind in the upper
atmosphere.  Usually found between 10 and 15
km (6 and 9 miles) above the earth's surface, the
jet stream wind flows around the earth at speeds
of 160 to 400 km/hr (about 100 to 250 mph).  The
jet stream is stronger in winter, since the
temperature difference between the poles and
the equator is greatest in the winter.  During the
w i n t e r, the jet stream is often the boundary
separating cold polar air to the north from the
warm subtropical air to the south.

9. Wind

OBJECTIVES: After completing this lesson, a student should be able to:

* Describe WIND
* Name the U.S. WIND BELT 
* Define the JET STREAM and measure WIND (Grades 4-8)

Land

Sinking
Cool
Air

Rising
Warm

Air

Water

Sea Breeze
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Wind Activity

GRADES 1-3

INTRODUCTORY: WIND WHEEL

D r aw an "X" on a square piece of colorful,
h e avy paper, connecting opposite corners and
cutting three-fourths of the way down the
line from each corner.  Fold corner tips to the
center point of the X. Push a pin or tack
through all four corners in the center (glue
m ay also help).  Push pin into the head of a
pencil eraser. Test the wind wheel outside!

ADVANCED:  WIND ENERGY

Ask the students to brainstorm about
wind and its uses.  How is wind enjoyed
and how is wind (energy) used? After
listing responses on the board, hav e
students draw and color pictures of the
wind topics on the board.  Be sure they
i n clude windmills, flags, smoke stack s,
wind generators, kites, airplanes and
balloons.

GRADES 4-8

INTRODUCTORY: WIND VANE

A plastic straw is the body of the wind vane.
To complete the vane, draw an arrow head
and fin on cardboard and cut the pieces out.
Staple the pieces to the straw vane.  Fi n d
the balance point of the vane, sticking a pin
through that point and into the head of a
pencil eraser.  Take it outside to determine
wind direction!

ADVANCED: ESTIMATING WIND

By observing the movement of smoke, leav e s,
trees and grass around you, one can usually
estimate how fast the wind is blowing.  Use the
B e a u fort scale (see appendix) to make your
e s t i m a t e. Record daily estimates on the
observation sheet.  Does the wind speed ch a n g e
at different times of the day?  If the anemometer
below is constructed, compare B e a u fo r t
estimates with instrument measurements. 

MAKE A CLASSROOM ANEMOMETER (Time: 30-45 minutes)  GRADES 4-8

Materials: 3 small cups, cork (or stopper), eye dropper, wood, three 7.5
cm (3") nails, one 10 cm (4") nail, red marker, hammer

Preparation: C A R E F U L LY push a 7.5 cm nail through each cup and insert
nail point into side of cork forming three equally spaced arms of
cups from the center of the cork.  Make a hole in the cork bottom
where the small end of the eye dropper inserts.  Drive the 10 cm
nail (or nail with a diameter slightly smaller than the dropper)
u p ward through a piece of wood where the dropper will rest and
rotate freely.  Dropper should not rest directly on the wood base

Procedure: To calibrate, color one cup with the red marker and hold
anemometer out of a car window at one steady speed, counting
the revolutions (using red cup as a guide) in 30 seconds. Make a
chart of revolutions for each increment of speed.

Evaluation: Measure wind at different times.  How often does it change?
Excursion: Does wind change at different heights above the ground? 
Computer: Grades 4-8 students should take daily wind measurements,

load data in the computer and add it to their observation sheets.

cork

nail

dropper

WEATHERSCHOOL QUESTION:
Obtain the question and correct answer from your local Weatherschool TV channel!
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TEACHER BACKGROUND: (Grades 1-8)

You may want to begin this lesson with a
review of lesson 1, which compares the
atmosphere to an ocean of wa t e r.  This
comparison helps to explain air pressure.
AIR (OR ATMOSPHERIC) PRESSURE
is the force created by the weight of the
air above.  Assuming you are at the bottom
of the atmosphere, the weight of the air
above creates a force on you much like the
weight or force of water on a diver at the
bottom of an ocean.  Imagine the weight of
approximately 400 miles of air!  On the
av e r a g e, the atmosphere exerts a force of
about 15 pounds per square inch of your
b o d y.  Fo r t u n a t e l y, air inside your body is
pushing outward, which counteracts the
atmospheric pressure pushing inward.

The BAROMETER is an instrument
that measures changes in atmospheric
pressure and does not have to be placed
outdoors in order to provide accurate
measurements.

Additional notes for grades 4-8:
Invented in 1643, the first barometer was a
glass tube 91 cm (36") long, closed on one
end. The open end was inverted and
immersed into a dish of mercury.  The
pressure of the atmosphere at the earth’s
surface pushed mercury up 76 cm (30") in
the glass tube.  As the atmospheric pressure
changed, so did the the level of mercury in
the column. (See figure.)  As atmospheric
pressure increased its downward force, the
mercury in the column was forced to a
higher level.  Hence the terms “high and low
pressure” and “inches of mercury.” 

The weight of the air is greatest at the
bottom of the atmosphere.  If you read a
barometer as you climb a mountain or rise
in an elevator, you will see the pressure
decrease as you get higher in elevation.

There are two types of barometers.  The one
just described is called a mercury barometer.
Mercury is more convenient than wa t e r,
since the weight of the standard atmosphere
would support a column of water 1034 cm
(408") in height.  A water barometer would
be three stories tall!  The second type of
barometer used in most homes is the
aneroid barometer, which contains no fluid.
An aneroid barometer operates with a small
metal box or cell inside.  As atmospheric
pressure ch a n g e s, so does the size of the
sensitive box.  In later lessons, we will
discuss areas of high and low pressure in
the atmosphere, and we will learn how to
use a barometer and the changes in
atmospheric pressure to make a weather
forecast.

10. Air Pressure

OBJECTIVES: After completing this lesson, a student should be able to:

* Define AIR PRESSURE
* Identify the instrument that measures pressure
* Measure BAROMETRIC PRESSURE changes  (Grades 4-8)

Dish of
Mercury

Air
Pressure

Air
Pressure

Mercury

Vacuum
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Air Pressure Activity

GRADES 1-3

I N T R O D U C T O R Y : A I R
E V E R Y W H E R E

Is air present in every closed box, cabinet
and drawer in the classroom? Distribute
small plastic bags and ties for each
students to trap air from different
locations, twisting the tie around the top
of the bag. To prove that air takes up
s p a c e, place an object (pencil, book, etc. )
on the bag.  What holds it up?

ADVANCED: AIR HORN

Scoop up more air in your plastic bags
used in the activity above.  Obtain a
blow-out party horn (the type that has a
paper coil at the end which extends when
you blow into the horn).  Hold the plastic
bag tightly around the neck of the party
f av o r.  One person should hold the bag
and horn while another  squeezes the air
in the bag.  What moves the paper coil?

GRADES 4-8

I N T R O D U C TO R Y: AIR UNDER
WAT E R

Tape tissue or a paper towel to the inside
of a drinking glass.  Hold the glass upside
down over a large bowl of wa t e r. Ask the
class if the paper will get wet as you push
the inverted glass into the wa t e r.
Submerge  the glass straight down in the
wa t e r, holding it there a few seconds, then
pulling it out.  Is the paper wet?  Why not? 

ADVANCED: AIR ON YOU

Illustrate the weight of air (even though
it is COMPRESSED AIR) by tying a
balloon to each end of a ruler balanced on
a string.  Which side of the ruler weighs
more? (Both balloons weigh the same. )
Puncture one of the balloons with a pin.
Which side of the balance is now heavier?
Why?  (Compressed air in the remaining

MAKE A CLASSROOM BAROMETER  (Time: 30-45 minute)  GRADES 4-8
(Note:  Traditional projects suggest a barometer made by covering a jar with a rubber balloon and a horizontal straw indicator to show
pressure ch a n g e s.  This is NOT a barometer, since the rubber covering expands with changes in TEMPERATURE within the jar, not
atmospheric pressure.)

Materials: Glass jar, cloth to insulate outside of jar, rubber stopper to fit jar
opening, about 15 cm (6") of plastic tubing (or a clear straw), cup,
mineral oil, wire, wood, nails, optional oil-based dye to color oil

Preparation: Wrap the jar with cloth to protect it from temperature ch a n g e s.
Carefully push tubing (or straw) through stopper and place
stopper in jar opening.  Securely tie jar upside down on the wood
base with wire.  (The wood can be secured to a wall with screws or
made into a stand.)

Procedure: Wa t ch your Weatherschool channel for the barometric pressure to be
29.85" or lower and fill cup half full with mineral oil.  Add optional dye.
Place cup under inverted bottle with tubing in oil.  As air pressure rises,
the mineral oil will slowly rise up the tube.  (It may take a couple of day s. )
Add oil when needed to keep tube in oil.

Evaluation: Chart the oil level for a week.  How does it change with the weather?
C o m p u t e r : Grades 4-8 students should obtain daily pressure measurements, use

them in the computer and add them to their observation sheets.

oil

cloth

wire

tubing

WEATHERSCHOOL QUESTION:
Obtain the question and correct answer from your local Weatherschool TV channel!
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TEACHER BACKGROUND: (Grades 1-8)

The last half of this curriculum guide applies
the weather elements and instruments we hav e
studied thus far and introduces techniques to
plot weather data on a map.  As students
gradually "build" their weather map this week,
this is also a good time for them to begin
duplicating newspaper map symbols onto the
computer maps.

As in any experiment, the more data collected,
the more accurate the results.  In meteorology,
the experiment is the daily forecast.  As the
amount of weather data increases, so does the
accuracy of the forecast.  The best source of
weather observations continues to be an
extensive weather network on land.

A WEATHER NETWORK is a collection of
observing stations that share specific
weather information with other stations.
Across the globe, more than 10,000 land-based
weather stations in 130 nations, plus thousands
of ships at sea, provide weather data at least
four times daily. 

In the United States,  The NAT I O N A L
W E ATHER SERVICE network collects
and provides weather information for
aviation, agricultural and public needs.
About 240 U. S. offices report hourly weather
information, and nearly 100 sites launch
balloons twice each day to collect data in the
upper atmosphere. These U. S. reports are
added to data collected from other countries.

Data from satellites locate weather systems
over the vast oceans where surface observations
are sparse.

The observations are transmitted electronically
w o r l d w i d e. At the National Meteorological
Center (NMC) near Washington, D. C., the
observations are plotted on weather maps.  The
maps are then transmitted to a network
worldwide so weather forecasts can be made at
local offices.  Many television stations receive
their weather maps from NMC. 

Another U. S. weather network is the
cooperative observing network , made up of
volunteers who record weather conditions in
their communities. This information is
important in tabulating long-term cl i m a t i c
conditions for a region. 

Lessons 11-15 assist students to plot their own
weather maps with the data provided.  Grade
4-8 students may want to review the names of
the states and capital cities to quickly plot the
data.  Plotting skills are combined with those of
analysis and critical thinking to help the
students recognize symbols and weather
conditions on their weather maps .

11. Weather Maps

OBJECTIVES: After completing this lesson, a student should be able to:

* Explain how the N ATIONAL WEATHER SERVICE NETWORK
o p e r a t e s

* Identify states on the U.S. map (worksheet #2)
* Name capital cities on the map  (Grades 4-8)

NATIONAL WEATHER
SERVICE FORECASTS

Surface
Network

Data

Upper Air
(Weather Balloon)

Network Data

Satellite
and Radar

Data
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Weather Map Activity

MAP-GRADES 1-3  (Time: 10-15 minutes)

Materials: Worksheet #2, pencil

Preparation: Copy worksheet for
distribution (and an optional transparency
for use in class).  Tell students that the map
will be used to plot weather observations.
Collect the maps daily so they won't be lost.

Procedure:  Ask students to:
1 . Locate and complete the k e y at the

bottom.  The key i n cludes the name of
the person making the map, time and
date the data is taken and type of data.

2 . Establish and mark directions on the
m a p.  (Top is north, bottom is south,
right is east and left is west.)

3 . Mark their city on the map with an "X".
4 . Shade their state in pencil.
5 . The following letters represent a

network of stations where we will plot
data. You may choose to learn only some
of the stations. (Grades 2 and 3 can
review the names of states from the list
of reporting stations below.) 

C I T Y S TAT E
A M o n t a n a
B M i n n e s o t a
C C o l o r a d o
D N e b r a s k a
E M i s s o u r i
F Vi r g i n i a
G A r i z o n a
H O k l a h o m a
I M i s s i s s i p p i
J G e o r g i a
K Wa s h i n g t o n
L O h i o
M M a s s a ch u s e t t s

Evaluation: Does the map show a network?
(yes) Why? (There are several stations
r e p o r t i n g.)  Can you name other types of
networks?  (telephone network, TV network)

Excursion:  Make flashcards to help
identify each sky symbol.  Can you name a
state that you visited recently and the type
of weather you experienced?

MAP-GRADES 4-8  (Time: 15 minutes)

Materials: Worksheet #2, pencil

Preparation: Copy worksheet for
distribution (and an optional transparency
for use in class).  Tell students that the
map will be used to plot weather
observations. Collect the maps daily so they
won't be lost.

Procedure: Ask students to:
1 . Complete the key at the bottom with the

student's name, time, date, and data type.
2. Establish and mark directions on the

map.  Top is north, bottom is south, right
is east and left is west.)

3. Locate, mark and label their city.
4. Shade their state in pencil.
5. Identify as many states as possible and

identify capital cities.
6. Identify major rivers, lakes and oceans. 
7. Review the names and locations of the

following reporting stations:

CITY CAPITAL CITY/STATE

A Helena, Montana
B St. Paul, Minnesota
C Denver, Colorado
D Lincoln, Nebraska
E Jefferson City, Missouri
F Richmond, Virginia
G Phoenix, Arizona
H Oklahoma City, Oklahoma
I Jackson, Mississippi
J Atlanta, Georgia
K Olympia, Washington
L Columbus, Ohio
M Boston, Massachusetts

Evaluation:  Does the map show a
weather network? (Yes) Why? (Because
there are several weather stations
reporting.)  How could a better network be
developed?  (Add more weather stations.) 

Excursion: Review directions on the map.
W h i ch cities are north of your location?
W h i ch cities are south, east and west of

WEATHERSCHOOL QUESTION:
Obtain the question and correct answer from your local Weatherschool TV channel!
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TEACHER BACKGROUND: (Grades 1-8)

In this lesson, students begin to plot weather
data on worksheet #2 (U. S. map).  Before an
accurate forecast can be made, weather data
reported by a network of stations must be
plotted.  Since there is little room on the map
for all of the data reported from the weather
network, meteorologists use symbols to
represent information.  The area around each
weather station on the map is reserved for a
special part of the weather report, and a
collection of universal weather symbols is
used by meteorologists around the world.
This way, any meteorologist can look at any
weather map and instantly tell what kind of
weather a station is observing.

Although only a few components of the
weather report will be plotted here, students
should discover how important it is to place
the proper weather element in the proper
location around each station on the map.
Both primary and intermediate levels will
plot sky information on worksheet #2 today.
Intermediate level students will also add
temperature data to their maps today.  To
prevent confusion for primary students,
temperatures will be added to their maps in
the next lesson.

The remaining lessons in this unit will add
more data to be plotted.  It is important,
however, to remind students that all of these
observations were taken at the same time
on the same day. 

In previous lessons, we have observed sky
conditions.  We are now ready to plot basic

symbols which represent the amount of sky
cover.  A small circle located at the center of
the station city represents the sky.  Fo r
e x a m p l e, if the circle is e m p t y, the sky is
clear.

If the sky is partly cloudy, the circle is half
filled.

If the sky is overcast with clouds, the circle
is filled in.

W h i ch symbol describes the present sky
overhead?  In the following activity,
students read the station reports and plot
the appropriate symbols at each location on
their maps.  Grades 4-8 students will also
add the current temperature next to the
station circl e. To plot temperatures,
students should place the reported
temperature from each station at the upper
left of the sky symbol.  Be sure to decide
whether you will plot Celsius or Fahrenheit
temperatures and mark the map key
accordingly.

12. Data Plot I

OBJECTIVES: After completing this lesson, a student should be able to:

* Identify SKY SYMBOLS
* INTERPRET AND PLOT SKY DATA on U.S. map (worksheet #2)
* Plot TEMPERATURES on U.S. map  (Grades 4-8)
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Data Plot I

MAP-GRADES 1-3 (Time: 10 minutes)

Materials: Worksheet #2, pencil

Preparation: Distribute the students'
worksheets #2. (Collect them after this
lesson.)

Procedure:
1. D r aw and label the three sky symbols

from this lesson on the board.  Discuss
what the sky looks like for each
symbol.

2. Also on the board, write the following
reports representing sky conditions for
the lettered locations on the worksheet
map.

3. Ask students to fill in the correct
symbol for each station. (You may
choose to plot only some of the stations. )

STATION SKY REPORT

A PARTLY CLOUDY
B CLOUDY
C CLOUDY
D CLOUDY
E CLOUDY
F PARTLY CLOUDY
G CLEAR
H CLOUDY
I CLEAR
J CLEAR
K CLEAR
L PARTLY CLOUDY
M CLEAR

Evaluation: Which stations are probably
seeing sunshine? (A, F, G, I, J, K, L and
M) Why? (Because they are reporting
partly cloudy skies or no clouds in the
s k y.)  Which stations have the most
clouds overhead? (B, C, D, E and H)
Refer to the back page for map key.

Excursion: To m o r r o w, we will plot
t e m p e r a t u r e s. Can you guess which
stations might be the warmest?  (the clear
or cloudy stations?)

MAP-GRADES 4-8 (Time: 15 minutes)

Materials: Worksheet #2, pencil

Preparation: Distribute the students'
worksheets #2.  (Collect them after this
lesson.) 

Procedure:
1. D r aw and label the sky symbols from

the first page of this lesson on the
board. 

2. Also on the board, write the following
reports of sky conditions and current
temperatures for the lettered stations
on the worksheet.

3. Ask students to fill in the correct
symbol for each station. Select either
the C or F temperature and add it  to
the upper left of each sky symbol. 

TEMP
STATION SKY REPORT C F

A PARTLY CLOUDY -3 27
B CLOUDY -2 29
C CLOUDY -4 25
D CLOUDY -1 30
E CLOUDY 14 57
F PARTLY CLOUDY 22 72
G CLEAR   21 70
H CLOUDY  5 41
I CLEAR 26 79
J CLEAR 27 81
K CLEAR 7 45
L PARTLY CLOUDY 19 66
M CLEAR 15 60

Evaluation:  W h i ch is the wa r m e s t
station? (J)  The coldest? (C)  How might
station location affect temperature?  (The
colder stations are farther north.) Refer to
the back page for map key.

Excursion: Compare how sky conditions
might affect temperature.  What kind of sky
is reported at the warmest city? (clear and
sunny)  The coldest? ( cl o u d y )

WEATHERSCHOOL QUESTION:
Obtain the question and correct answer from your local Weatherschool TV channel!
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TEACHER BACKGROUND: (Grades 1-8)

In this lesson, we will continue to plot data on
our weather maps.  Grades 1-3 students will
add temperatures to the upper left of their sky
s y m b o l s.  To illustrate, draw and discuss the
following example on the board before the
temperature data is presented:

M e a n w h i l e, since grades 4-8 students hav e
already plotted temperatures, they will be
adding wind and pressure readings.  Fi r s t ,
some important notes on plotting wind data.
Remind students about the directions on the
weather map.  If they haven’t already done so,
they can make a "plus sign" and label each
point on the sign with the four directions. (See
figure below.)  Remember that the top is
a l ways north, bottom is south, left is west and
right is east.  To plot wind, draw a short line
from the edge of the sky symbol to the
direction that the wind is coming from.  T h e
following example indicates a station that is
reporting a partly cloudy sky and a west wind. 

The wind line can, of course, extend to any
direction around the sky symbol.  Pressure
data, however, is always found in the same
standard location near all station symbols.
You may want to briefly review how pressure
is measured before you proceed to plot
pressure data.

For our purposes, all four numbers of a
station's pressure observation will be plotted
on the map.  Unless a strong storm (such as a
hurricane) is occurring, most pressure
readings begin with either a 29 or 30.  This
represents the height (in inches) of the column
of mercury within the mercurial barometer.  A
pressure reading of 29.50 indicates a column
of mercury that is 29 and a half inches high.
The meteorologist always plots the station
pressure reading to the upper right of the
station model.  In the example below, a station
is reporting a partly cloudy sky, a west wind
and a pressure reading of 29.50.

Now that we have completed the explanation
of how we will plot the second half of the data
plot, turn the page in order to begin plotting
the data.  Since this data coordinates with the
previous data plot, all information should be
d r awn on the same worksheet #2 weather
m a p.  Later, we will use this weather map to
make our own forecasts!

13. Data Plot II

OBJECTIVES: After completing this lesson, a student should be able to:

* Plot temperatures on worksheet #2 (Grades 1-3)
* Determine how sky cover may affect temperature  (Grades 1-3)
* P L OT WIND and PRESSURE on worksheet #2  (Grades 4-8)

Temperature

15°

N

W

S

E

29.50

Pressure
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Data Plot II

MAP-GRADES 1-3  (Time: 10 minutes)

Materials: Worksheet #2, pencil

Preparation: Distribute the students'
worksheets #2. (Collect them after this
lesson.) 

P r o c e d u r e :
1 . Review the data already plotted in the

previous lesson.
2 . On the board, write the letter of each

station below and the corresponding
temperature in either Celsius or
Fahrenheit.  (You may choose to plot
only some of the stations. )

3 . Ask students to place the temperature
to the upper left of the appropriate sky
s y m b o l .

T E M P
S TAT I O N C F

A - 3 2 7
B - 2 2 9
C - 4 2 5
D - 1 3 0
E 1 4 5 7
F 2 2 7 2
G 2 1 7 0
H 5 4 1
I 2 6 7 9
J 2 7 8 1
K 7 4 5
L 1 9 6 6
M 1 5 6 0

Evaluation: W h i ch station is the
warmest? (J)  The coldest? (C)  Refer to the
b a ck page for map key.

Excursion:  What kind of sky are the
warmest and coldest stations reporting?
How might sky cover plotted on our
weather map affect temperature at each
station? (More clouds could mean less
sunshine and perhaps cooler temp-
e r a t u r e s.  A clear sky provides sunshine
that warms the air.  Oceans can affect
t e m p e r a t u r e s, as well.

MAP-GRADES 4-8  (Time: 15 minutes)

Materials: Worksheet #2, pencil

Preparation: Distribute the students'
worksheets #2. (Collect them after this
lesson.) 

P r o c e d u r e :
1 . Review the data already plotted for

specific cities (or states) in the previous
l e s s o n .

2 . On the board (or handouts), list the
following stations with their wind and
pressure  data.

3 . Ask students to place the correct wind
line and pressure report next to each
station.  Be sure to plot the pressure
only to the upper right of each sky
symbol. 

S TAT I O N WIND P R E S S U R E
coming from:

A N O R T H 3 0 . 1 0
B E A S T 3 0 . 1 0
C N O R T H 2 9 . 8 0
D E A S T 2 9 . 8 0
E S O U T H 2 9 . 8 0
F S O U T H 3 0 . 1 0
G N O R T H 3 0 . 4 0
H W E S T 2 9 . 8 0
I S O U T H 3 0 . 1 0
J S O U T H 3 0 . 1 0
K N O R T H 3 0 . 4 0
L S O U T H 3 0 . 0 0
M S O U T H 3 0 . 4 0

Evaluation: W h i ch stations are reporting
a north wind?  A south wind?  Refer to the
b a ck page for map key.

E x c u r s i o n : We have already concl u d e d
that sky conditions can affect
t e m p e r a t u r e s.  Determine how wind
affects temperature.  (With the exception
of station G, the cl e a r, warmer stations
report a south wind.  Note that G is still
warmer than those stations with cl o u d s. )

WEATHERSCHOOL QUESTION:
Obtain the question and correct answer from your local Weatherschool TV channel!
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TEACHER BACKGROUND: (Grades 1-8)
The meteorologist can study data plotted on
a weather map and quickly determine if a
portion of the country is under the influence
of high pressure or low pressure.  This lesson
explains why the high or low pressure areas
produce two distinct types of weather. 

LOW PRESSURE areas usually
produce cloudy, stormy weather.  When
a low pressure area is over a region, the air
in the atmosphere is rising (just like air
rising from a boiling pot of water).  We know
from our lesson on clouds that when air is
forced to rise and cool, clouds form and
precipitation might occur.  That is why
rising air within an approaching low
pressure area means an increasing ch a n c e
for clouds and rain or snow.  Why is it called
LOW PRESSURE on the weather map?
Because as air rises from the surface of the
earth, the pressure of the atmosphere is
lower at the surface.  If you and a barometer
are under an area of low pressure, air that
is rising weighs less on you (and the
barometer), and  the pressure decreases.
(See figure.)

We will learn in the next lesson how L O W
PRESSURE areas create wind and changes
in temperature, as well.

HIGH PRESSURE areas usually produce
fair weather.  If you and a barometer are
under a high pressure area, it means that air in
the atmosphere is sinking on you (and the
barometer) and pressure of the atmosphere is
higher at the surface.  Since air is not rising
and cooling, thick cloud cover does not usually
form within high pressure areas.  (See figure
b e l o w.)  Stormy areas of low pressure are the
exact opposite of fair areas of high pressure.

In this lesson, we can review the data we hav e
already plotted on our weather maps and apply
what we have just learned about low and high
pressure areas.  Soon, we should be able to
identify general areas of high or low pressure
and the weather associated with them.

Additional notes for grades 4-8:
Students have already plotted pressure
readings on their maps and can now add
i s o b a rs,  w h i ch help meteorologists to locate
areas of the highest and lowest pressure.
ISOBARS are lines which connect stations
reporting the same barometric pressure.
In other words, all points along one isobar line
represent the same pressure.  Sometimes,  one
has to estimate where the line is draw n
between stations reporting readings that are
close to the pressure reading of the isobar.

14. Highs and Lows

OBJECTIVES: After completing this lesson, a student should be able to:

* Identify fair weather (HIGH PRESSURE) on worksheet #2
* Identify areas of stormy (LOW PRESSURE) on the worksheet
* Plot ISOBARS on the worksheet  (Grades 4-8)

LOW

Lower Pressure

Surface

Rising
Air

HIGH

Higher Pressure

Surface

Sinking
Air



Highs and Lows

MAP-GRADES 1-3  (Time: 10 minutes)

Materials:  Worksheet #2, pencil

Preparation:  Distribute the students'
worksheets #2.  (Collect them after this
l e s s o n . )

P r o c e d u r e :
1 . Review the plotted data.

( Te a ch e rs of grades 1 and 2 may skip
step #2 if they wish.)

2 . On the board, write a large letter "H"
with a sun below it.  Then draw a large
"L" with a large, dark cloud and rain or
snow below it.  Explain how different
weather occurs where you find an H or L
on a weather map.

3.Write the data below and ask students to
plot either a raindrop or a snowflake
next to four more stations on the map.

S TAT I O N S Y M B O L

C S N O W F L A K E
D S N O W F L A K E
E R A I N D R O P
H R A I N D R O P

Evaluation: W h i ch sky symbols hav e
raindrops or snowflakes? (most of the cl o u d y
symbols)  Read temperatures where rain or
snow is falling.  Associate temperatures with
types of precipitation. 

Excursion:  If no precipitation is falling
t o d ay, ask what type would fall based on the
t e m p e r a t u r e.  If rain or snow IS falling, ask
how far the temperature would have to rise
or fall before the precipitation would ch a n g e.

Computer Disk: Using today's newspaper
m a p, make a computer weather map.  Select
appropriate symbols located below the map
and move each symbol to the proper location.

MAP-GRADES 4-8  (Time: 15 minutes)

Materials:  Worksheet #2, red and blue
p e n c i l s

Preparation:  Distribute the students'
worksheets #2.  (Collect them after this
lesson.) 

P r o c e d u r e :
1 . Review the plotted data.
2 . On the board (or handouts), draw a

large "L" and a large "H."  Ask students
to help you list the types of weather
associated with each letter.

3 . Issue the following four weather reports
and ask students to draw an appropriate
symbol to represent each report next to
the reporting station.

S TATION R E P O R T S Y M B O L

C S N O W S N O W F L A K E
D S N O W S N O W F L A K E
E R A I N R A I N D R O P
H R A I N R A I N D R O P

Evaluation:  Associating the list of weather
under the H and L on the board with the
precipitation just plotted, ask students to
place either a small, red L or blue H next to
e a ch station symbol. 

Excursions:  Students can draw isobar
lines  connecting stations reporting the same
pressure reading.  Draw a line connecting
e a ch station reporting the same pressure.
Can you find an isobar pattern on the map
around a LOW?   (A LOW is over Kansas)

Computer Disk: Using the secondary
weather map section, transfer this map or
t o d ay's newspaper weather map to the
computer map.  In addition to the row of
symbols below the map, select “more” for H
and L symbols. 

WEATHERSCHOOL QUESTION:
Obtain the question and correct answer from your local Weatherschool TV channel!
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TEACHER BACKGROUND: (Grades 1-8)

Once the meteorologist has plotted weather data
and determined areas of high and low pressure,
additional symbols can be plotted to represent
movements of warm or cold air.

In this lesson, the only concepts grades 1-3
students need to learn are a cold wind (from the
north) and a warm wind (from the south).
Weather systems on the map create either a
warm or a cold wind.  To d ay's lesson asks
primary level students to find the coldest and
warmest temperatures on their maps.

Additional notes for grades 4-8:
Students should recall our discussion from the
previous lesson that high pressure usually
produces fair weather, and low pressure areas
are usually associated with stormy weather.  The
two pressure areas also produce opposite wind
p a t t e r n s.  In the Northern Hemisphere, a low
pressure area always creates a wind that
blows COUNTERCLOCKWISE around the
l o w.  The high pressure area creates a wind
that blows CLOCKWISE around the high.
This wind around highs and lows plays a major
role in transporting warm air masses from the
south and cold air masses from the north.  The
transportation of air masses creates what are
called f r o n t s. Students will learn about two
types of fronts on the weather map. F R O N T S
are lines marking the leading edge of a
change in air mass (or temperature). 

Similar to the leading edge of army soldiers
moving forward along the front line, the leading
edge of an air mass moves forward along a
weather front.  When we see an approach i n g
front, we know that the air (and temperatures)

behind the front can be much different from the
present air mass.

Refer to the figure below.  Fronts are usually
connected to a rotating low pressure system that
is producing rain or snow.  Fronts also help to lift
and cool the air, creating clouds and
precipitation.  Air rotating countercl o ck w i s e
around the low brings warm air from the south
ahead of the low and cooler air from the north
behind the center of the low. 

A WARM FRONT is a red line with
rounded “bumps” on the weather map
showing the leading edge of a warm air
mass.  The rounded warm front symbols
indicate to which direction the warm front is
m o v i n g.  A COLD FRONT is a blue line with
pointed “teeth” on the weather map
showing the leading edge of a cold air
mass.  The pointed cold front symbols also
indicate the direction it is moving.  Note in the
figure above that without the countercl o ck w i s e
wind circulation around the low, there would be
no movement of air masses and no fronts.

15. Fronts

OBJECTIVES: After completing this lesson, a student should be able to:

* Identify areas of WARM AIR on worksheet #2
* Identify areas of COLD AIR on the worksheet
* Plot FRONTS on the worksheet  (Grades 4-8)

Cooler
Air L

Cold
Front

Warm Front

Warm
Air
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Fronts

MAP-GRADES 1-3 (Time: 10 minutes)

Materials: Worksheet #2, red and blue
pencils

Preparation: Distribute the student
weather map worksheets. (Do NOT
dispose of these maps following this
lesson.  We will refer to them in the next
unit!)

Procedure:
1. Ask students to locate the two warmest

s t a t i o n s.  (I and J)  Draw a red circl e
that includes both of them.  (Grades 2-3
can write the word WARM inside.)

2. Locate the two coldest stations.  (A and
C) Draw one circle around them.
Grades 2-3 can write COLD i n s i d e.
(Grades 1-2 can skip step #3)

3. (Optional) On the board, write an "L."
D r aw arrows countercl o ckwise around
it, representing wind. Explain how the
LOW has warm southerly wind ahead
of it and cold northerly wind behind it. 

Evaluation: How can we have warm and
cold air masses on the same map?
(Regions can have opposite weather
c o n d i t i o n s.) What moves warm and cold
air? (wind) Collect maps for future
reference.  Refer to the back page for map
key.

Excursion: Place a large, red "L" over
Kansas.  Where is the warm and cold air?

Computer Disk: Using the primary
program and the make a weather map
section, compose a map by transferring
sky symbols and the appropriate Wa r m
or Cold labels to regions of the country. 

MAP-GRADES 4-8  (Time: 15 minutes)

Materials: Worksheet #2, red and blue
pencils

Preparation: Distribute the worksheets.
(Save maps after this!) 

Procedure:
1. On the board, draw an "L" and an "H."

Ask students to determine the wind
around each letter.

2. Ask students to study the wind and
pressure data on their maps and draw
the correct system over Kansas.  (LOW)

3. D r aw a red circle that includes two of
the warmest stations (I and J) and
label it WA R M . D r aw a blue circl e
i n cluding the two coldest stations (A
and C) and label it COLD.

Evaluation:  Describe the weather
around the Kansas LOW.  (1. wind is
c o u n t e r cl o ckwise  2.  skies are cl o u d y
with rain and snow  3.  there's warm air
ahead of the LOW and cold air behind it.)
Refer to the back page for map key. 

Excursions:  Copy the blank weather
map on the back page and  draw a HIGH
over Kansas. Estimate the wind and
weather conditions around it.  How do
they differ from the map drawn with the
LOW?  (1. cl o ckwise wind  2. fair skies
3. cold northerly wind ahead of the HIGH
and warm southerly wind behind it)

Computer Disk: Using the secondary
program on the disk,  draw today ' s
newspaper weather map of H I G H S,
LOWS and warm or cold fronts.  For these
s y m b o l s, select “more” from the list of
symbols below the map. 

WEATHERSCHOOL QUESTION:
Obtain the question and correct answer from your local Weatherschool TV channel!
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TEACHER BACKGROUND: (Grades 1-8)

How many students can name the earth's natural
satellite?  This satellite can be seen most nights
and some days without telescopes.  This satellite
orbits the earth, and it is called the moon!

To d ay, we build our own satellites which orbit the
earth, collecting important information about
w e a t h e r, crops, the size of the polar ice caps, the
eruption of volcanoes, the amount of water vapor
in the air and the temperature of the oceans.
They even help with search and rescue operations
by locating distress signals from downed aircraft.
W E ATHER SATELLITES are spacecraft
which collect and relay weather
information to Earth.  Before the first weather
satellite was launched in 1960, forecasters could
not reliably track weather across the oceans that
cover most of the earth.  Now, if a hurricane
a p p r o a ches land, a "bird's eye" view of the storm
assists the National Weather Service in issuing
warnings to areas that may be affected.

Additional notes for grades 4-8:
There are two types of weather satellites.
POLAR ORBITING SATELLITES circle the
earth from pole to pole, completing one
orbit every 100 minutes.  (See figure below. )

These satellites orbit at an altitude of about five-
hundred miles above the earth's surface and
provide coverage of the entire earth four times
per day.

The second type of weather satellite is
g e o s t a t i o n a r y.  G E O S TATIONARY satellites
orbit the earth at the same rate that the
earth rotates, so the satellite is always
seeing the same part of Earth.  G e o s t a t i o n a r y
satellites provide continuous viewing of the
United States and adjacent coastal waters from
their vantage points over the equator.  (See figure
b e l o w. )

Since geostationary satellites rotate at the same rate
as Earth, they complete one orbit every twenty-four
h o u r s.  Geostationary  satellites are located at a much
higher altitude than polar orbiting satellites,
positioned at 22,300 miles above the earth's surface.
Geostationary satellites are abbreviated GOES
(Geostationary Operational Environmental Satellite).
Under normal operating conditions, two GOES
satellites observe the Eastern and Western United
S t a t e s, adjacent oceans and a large part of the
Southern Hemisphere.  Image data collected by all
satellites are transmitted down to Earth where
computers transform the data into the images that
we see on the television weather broadcast.

16. Weather Satellites

OBJECTIVES: After completing this lesson, a student should be able to:

* Define WEATHER SATELLITE
* Explain the importance of weather satellites to forecasting
* Recognize two types of satellites  (Grades 4-8)
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Satellite Activity

GRADES 1-3

I N T R O D U C TO R Y: CA R TO N
S AT E L L I T E

Rinse small, empty milk cartons to begin
designing individual satellites. Gather as
many items as possible to glue to the
cartons as special instruments and
antennae (buttons, wires, coins, etc.).  Add
color with markers or crayons and hav e
e a ch child hang the satellite over an area (or
person) they want their satellite to "wa t ch!" 

I N T R O D U C T O R Y : H A N D
S AT E L L I T E

Using a classroom globe, pretend that
your hand is a satellite and rotate it
around the earth, North Pole to South
Pole (top to bottom). In orbit, pretend that
your satellite hand has a special camera
which can take pictures of Earth. What is
it seeing, land or ocean? Does it see all of
the earth at once? (no)  Do satellites

travel faster than jets? (yes)

GRADES 4-8

I N T R O D U C TO R Y: S ATELLITE USES

H ave a group of students research way s
satellites are used by the world (viewing
Mt. St. Helens and Chernobyl disasters,
s p y i n g, communications, vegetation
m o n i t o r i n g, etc.). A second group can design
and construct a wall chart of the earth and
the various uses of satellites.  Refer to the
b a ckground section on the previous page. 

ADVANCED: PHOTO RESOLUTION

Satellites can only detect objects that are
a certain size.  This is their r e s o l u t i o n .
(Spy satellites can see six-inch objects!)
H ave each student take a photo of the
ground (or globe) at a specific distance
just as though they were a satellite.  What
is the photo resolution?  (How large did an
object have to be in the photo before it

MAKE A SATELLITE IMAGE - PART I (Time: 10-15 minutes)  GRADES 4-8

Materials: Completed weather map worksheet #2, a pencil or crayon
Preparation: Distribute worksheets and tell students they are satellites scanning the

U.S. (map). This part of the exercise is a student's estimate of cloud cover.
Procedure: Using a pencil or crayon and scanning the sky symbol data previously

plotted on the map, each student should draw an outline where they think
clouds would be seen by a weather satellite.  Hint: Clouds can cover several
states at the same time.

Evaluation: Are all of the cloudy stations within the cloud outline?  (Intermediate
students may want to lightly shade in their outline.)  Is there a large area
of clouds?  (Yes, in the central U.S.)

Excursions: On a black and white satellite image, what color(s) do you think your
clouds would be?  (white)  Students will see how accurate their estimate
was in the next lesson (Part II).

Computer: View computer satellite images.  Identify geographical areas.
COLLECT WORKSHEET #2

WEATHERSCHOOL QUESTION:
Obtain the question and correct answer from your local Weatherschool TV channel!
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TEACHER BACKGROUND:  (Grades 1-8)

All grade levels can relate to one type of
satellite image because it's much like a regular
photograph. It is called a v i s i b l e i m a g e. A
VISIBLE SATELLITE IMAGE, taken only
in daylight, shows sunlight reflecting off
of clouds near the earth's surface.  To
produce a visible image, satellites use cameras
to detect the sunlight reflected from the cl o u d s.
Since clouds are excellent reflectors of light,
they appear white, while land masses and
water of the oceans appear darker.  Satellites
broadcast the visible data to Earth where a
b l a ck and white "photograph" is constructed.

Visible images show the daytime cloud cover on
Earth, and they assist with the mapping of ice
within the shipping channels of the polar
regions and the Great Lakes.  Visible images
also detect valuable data about Northern
Hemisphere snow cover and monitor the
conditions of vegetation.  Polar orbiting satellites
record the global data they collect and broadcast
the data as they pass over one of the two
receiving stations located in Alaska and
Vi r g i n i a .

Additional notes for grades 4-8:
Satellites can provide an image of the weather
d ay or night, when sunlight is no longer
av a i l a b l e.  These images are called i n f r a r e d.  A N
INFRARED SATELLITE IMAGE, taken day
or night, shows the pattern of heat (or
infrared radiation) released from the
earth.   Chances are, images you see on the late
evening television weather broadcast are
infrared images.  The earth radiates heat into
space all the time.  Infrared imagery shows
different temperatures in black, white and
shades of grey.  The coldest temperatures show
up as white and the warmest as black.  Since the
tops of high clouds are very cold, those cl o u d s
show up on the infrared image as white.  Lower
clouds in the atmosphere are wa r m e r, so they
show up as a darker shade of grey on the
infrared image.  (See figure below. )

Computers can process infrared images to show
temperatures of specific clouds and assign colors
to different temperatures.  Computers process
an infrared image in color to locate and track
cold, tall thunderstorm clouds across the
c o u n t r y, day or night. 

17. Satellite Images

OBJECTIVES: After completing this lesson, a student should be able to:

* Explain how a satellite image is taken
* Identify a VISIBLE satellite image
* Describe an INFRARED satellite image  (Grades 4-8)
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Satellite Image Activity

GRADES 1-3

I N T R O D U C T O R Y : V I S I B L E
R E F L E C T I O N

To il lust rate  the concept  of  l ight
reflect ing from cl o u d s,  s tudents can
design and cut out their own reflecting
cloud from a piece of aluminum foil .
Wrap the foil around a matching piece of
cardboard, shiny side out.  Tie a string
to each cloud for hanging near a sunny
window or near a student’s own satellite
created in the previous lesson. 

ADVANCED: VISIBLE CLASSROOM

Divide students into three groups, asking
students in each group to construct (on
colored paper) an all b l u e water scene,
g r e e n land scene or w h i t e cloud scene.
Assemble the students, each holding their
color project.  Explain that you are a
satellite taking a visible image. As you
"scan" the room, which scenes (colors) can
the satellite "see" best?  (white)

GRADES 4-8

I N T R O D U C TO R Y: INFRARED COLOR

This activity demonstrates how colors absorb
and radiate heat. Place large pieces of
different colored paper on the ground in the
sun and a thermometer in the center of each .
After 10 minutes, record the temperatures.
W h i ch colors are warmest? (darkest)  Which
color radiates the most  infrared radiation
(heat) to space?  (black)  Which color would
represent clouds?  (white)  Why?

ADVANCED: VISIBLE IMAGE

This activity compliments the Part II
exercise below.  Duplicate and distribute the
visible satellite image of worksheet #3. Can
students identify the thickest clouds? (solid
white)  Where are skies partly cl o u d y ?
(where you see only bits of white)  Can you
find cirrus clouds looking as if they were
painted with a brush? (over Wisconsin, the
C h i c a g o, IL area and Indiana)

SATELLITE IMAGE EXERCISE - Part II  (Time: 15-20 minutes) (GRADES 1-8)

Materials: Worksheet #3 (satellite image), markers or crayons
Preparation: Duplicate and distribute image.
Procedure: (GRADES 1-3) Place an "X" over a familiar location, a "C" for cloudy over

states with white clouds and "S" for sunny over dark, (clear) states.
(GRADES 4-8)  Identify geography, label "cloudy" and "sunny" states.

E v a l u a t i o n : (GRADES 1-3) Draw a yellow sun over areas of clear skies, and draw rain or
snow symbols over cl o u d s.  Does the image match their worksheet #2?  (It
should; it was the same day!)  (GRADES 4-8) Place a blue "H" over regions of
fair weather.  (Eastern and Southwest U. S.)  Place a red "L" over Kansas.  This
image matches the weather map worksheet #2 data.  How well did students do
in their Part I cloud outline estimates? Collect worksheet #3 and place with #2.

Excursion: Can students see the countercl o ckwise circulation of clouds around the
Kansas LOW?

Computer: (Grades 4-8) Identify high and low pressure areas on the satellite images.

WEATHERSCHOOL QUESTION:
Obtain the question and correct answer from your local Weatherschool TV channel!
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TEACHER BACKGROUND:  (Grades 1-8)

Ask students if they have experienced hearing
an echo of their own voice.  Under certain
c o n d i t i o n s, our transmitted voice hits an object
w h i ch reflects the sound back to us.  Objects
w h i ch reflect our voice include the walls of the
s chool gymnasium.

An ECHO results when a transmitted
sound or signal bounces off of an object
and returns to the original transmitter.
This concept is very important in the detection
of rain and snow with a special tool called
r a d a r. RADAR is a radio transmitter that
sends out a signal which bounces off of
rain and snow.  ( Weather radar does n o t
detect cl o u d s.) RADAR stands for RAdio
Detection And Ranging. 

Additional notes for grades 4-8:
The radar signal is transmitted by a rotating
dish antenna mounted on a tower.  As the dish
rotates in all directions, it sends signals that
q u i ckly bounce off of precipitation within a
cloud.  (At close range, there is some reflection of
nearby objects which show up on the center of
the screen, called ground clutter.)  It doesn't take
long for an echo to return to the radar dish.  If
the radar receives a precipitation ech o, it places
the echo on the radar screen (or scope).  By
calculating how long it took the precipitation
e cho to return, the radar tells the meteorologist
how far the precipitation is from the station.
The meteorologist can track the storm on the
radar scope to determine how a storm is moving. 

The line "sweeping" around the radar screen
represents the radar antenna rotating in all
d i r e c t i o n s. Some scopes can show precipitation
in color.

The heavier the  precipitation, the stronger the
e ch o.  Weather radar can detect six different
intensities of precipitation, assigning a color to
e a ch.  Although the colors can vary from
station to station, the lightest precipitation is
usually blue and green, with the heav i e s t
precipitation yellow and red.  These colors tell a
meteorologist how much rain could fall on an
area in one hour.

The newest type of weather radar is called
D o p p l e r. DOPPLER RADAR detects
precipitation and wind circulation within
a cloud. By seeing the wind pattern within a
storm, meteorologists may be able to tell if a
tornado is developing. Doppler radar  calculates
wind by detecting particles moving either
toward or away from the radar. How can it tell
how a particle is moving?  By the change in the
radar signal.  The echo from a particle moving
away from the radar is different than an ech o
from a particle moving toward the radar. The
radar determines this and can indicate how the
p a r t i cle moves in the cl o u d .

18. Weather Radar

OBJECTIVES: After completing this lesson, a student should be able to:

* Define an echo
* Identify the COLORS on the radar
* Investigate DOPPLER radar  (Grades 4-8)
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Weather Radar

GRADES 1-3

INTRODUCTORY: BEAM BALL

To il lustrate a  radar beam,  tell  the
students that you are a radar, a tennis
ball in your hand is a radar beam, and
the wall is a storm cloud filled with rain.
What will happen when you send the
beam to the storm cloud? (The beam
bounces back to you, just like radar. )
R e m e m b e r, only rain and snow bounce
weather radar beams!

ADVANCED: TICKET RADAR

Invite a police officer to cl a s s, telling them
in advance that you are studying RADAR.
(Some local baseball teams may also use
radar to ch e ck the speed of the ball!)
Students can ask how the radar is used
and how quickly radar can tell the speed
of a vehicle (or ball).  Compare with
weather radar.  (Same principles, just a
different target!) 

GRADES 4-8

INTRODUCTORY: ECHO DEMO

Tape a mirror to a wall or chalk board.
Stand a student several feet from the
mirror with a flashlight.  Tell the student
they are a rotating radar antenna, the
flashlight is sending out a radar beam and
the mirror represents a raindrop in a cloud.
(As they slowly rotate, make sure they
reflect the beam off of the mirror.)  The
class should see the “echo.”

ADVANCED: DOPPLER EFFECT

Use a volley ball and a battery-operated
t o y, a "buzzing" bicycle horn or tone
generator which emits a constant sound.
(See your toy or electronic store.)  Cut a
hole in the ball and insert the toy or horn.
Demonstrate that it produces a constant
sound.  As students toss the ball across the
room, how does the pitch change? (pitch
changes as ball approaches or leav e s. )
Why? (change in frequency)

MAKE A RADAR SCOPE  (Time: 15-20 minutes)  GRADES 1-8

M a t e r i a l s : Radar worksheet #4 in appendix, scissors, file folder, round 18 oz. (510 gm) Quaker Oats®
container (diameter = 4" or 10.1 cm), colored pencils

P r e p a r a t i o n : Distribute a worksheet and a file folder to each student.
P r o c e d u r e : Mark file folder 5 cm (2") from the bottom, center.  Po s i t i o n

lower edge of oats container on mark and outline edge of
container on folder. Cut front of folder along line. (scope
window)  Color echoes on worksheet and slide sheet into the
file scope.

E v a l u a t i o n : Grades 4-8 students can compare the pictures. Which has:
1. more precipitation? 2. heavier precipitation?   How are
the echoes moving?   How do they ch a n g e ?

E x c u r s i o n s : Design your own radar pictures.  Also, adapt the scope to an
overhead projector by cutting a matching hole on back of the
folder and making a transparency of the worksheet.  Push
sheet through folder window as it lays on the projector. 

Computer: Grades 4-8 students should compare and describe radar pictures.

Insert worksheet #4 into
file folder radar scope

WEATHERSCHOOL QUESTION:
Obtain the question and correct answer from your local Weatherschool TV 
channel!

file folder worksheet

hole
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TEACHER BACKGROUND: (Grades 1-8)

We have learned how the atmosphere
quickly changes, and we have observed some
of the elements that change constantly.  We
have plotted weather data across the nation,
peered at clouds from a satellite above and
examined a storm with radar.  It is now
easier to understand the challenge of
monitoring the weather and the even bigger
challenge of predicting it.

A WEATHER FORECAST is a prediction
of weather conditions.  Forecasts help to
s ave lives, property and crops. The National
Weather Service must regularly collect
weather information from the land, sea, space
and radar networks in order to make a 48-
hour forecast for every U. S. location.

Computers play a major role in weather
f o r e c a s t i n g. Computers help to quick l y
collect weather data, calculating how the
weather pattern might change and
providing maps that show the type of
weather a meteorologist might expect.  The
computer maps are helpful, but they are
still imperfect.  A meteorologist must study
the maps and apply knowledge and
experience about weather in his or her
specific location before an accurate forecast
can be made.

Short-term forecasts for the next day are
usually quite accurate, but forecast accuracy
significantly decreases beyond the next few
d ay s.  Although the accuracy rate of long-
range forecasts is slowly improving, they are
still not as reliable as the 24-hour weather
forecast. 

Additional notes for grades 4-8:
Although you may not have high-speed
c o m p u t e r s, massive satellites and expensive
r a d a r, grades 4-8 students can use a few rules
to make a short-term forecast.

As in the “real world” of professional
f o r e c a s t i n g, these are only guidelines.  No rule
guarantees 100% accuracy!  Here are three
guidelines for students:

PRESSURE TREND: The pressure reading
itself is not as helpful as its TREND (or
change).  A rising barometric trend indicates
high pressure and a greater chance for fair, dry
w e a t h e r.  A falling trend indicates low pressure
with a chance for clouds and precipitation.
Record pressure readings often to detect
t r e n d s.

WIND DIRECTION:   We know that the wind
direction has an effect on temperature, and we
h ave studied how wind blows around highs
and lows.  Recalling that wind around a low
pressure system blows countercl o ck w i s e, you
would observe  a warm southerly wind ahead
of a low and colder northerly wind behind it.
(See figure in lesson 15.)  Lows on a weather
map give you clues about what type of weather
AND temperature trend to expect in your area.

CLOUD COV E R : Growing  cumulus cl o u d s
can indicate conditions for thunderstorms, and
high ice-crystal cirrus clouds can mean an
a p p r o a ching storm.  (Refer to the cloud ch a r t
i n cluded this kit.)  The location and coverage
of clouds on a satellite image can be extremely
helpful in predicting sunny or cloudy skies.

19. Forecasting

OBJECTIVES: After completing this lesson, a student should be able to:

* Define a WEATHER FORECAST
* MAKE A FORECAST using a weather map
* Identify three prediction guidelines  (Grades 4-8)



Forecasting

GRADES 1-3

I N T R O D U C TO R Y: F O R E CAST PART I

Distribute each student's weather map
worksheet #2 and satellite image work-
sheet #3.  Based on the fact that most of the
weather in the U. S. moves from west to
east, what is the student's forecast for the
EASTERN HALF of the nation?  (Wo r k -
sheet #2 indicates warm air over the
southeast, with clouds and rain or snow
falling over the Midwest.  Worksheet #3
confirms a large storm with an area of
white cloud cover.  The forecast for the
eastern U. S. is increasing clouds with a
chance for precipitation!)

ADVANCED: FORECAST PART II

Cut out and duplicate today's newspaper
weather map (without the forecast
information) and distribute to students.
Identify areas of fair weather and stormy
w e a t h e r, cold temperatures and wa r m
t e m p e r a t u r e s. The newspaper map may
also be drawn by the students on the
computer program.  Locate your city or
town on the map and make a forecast for
t o m o r r o w.  After the forecasts are made,
compare the students' predictions with the
official forecast.  Are they different?  Wa i t
until tomorrow to ch e ck which forecast is
more accurate!

GRADES 4-8

I N T R O D U C TO R Y: F O R E CAST PART I

Distribute each student's weather map
worksheet #2 and satellite worksheet #3.
Keeping in mind that most U. S. weather
moves from west to east, study the
temperature and sky data on weather map
#2, noting locations of high or low pressure
centers, warm air, cold air,  wind directions
and the clouds on satellite image #3.  What
is the student's forecast for:

Tennessee? Cloudy with a warm southerly
wind  tonight, chance for precipitation. 

Virginia?  Fair tonight with a wa r m
southerly wind tonight. Cloudy with
possible precipitation tomorrow.

Utah?  Mostly clear with a cold northerly
wind tonight and tomorrow.

ADVANCED: FORECAST PART II

Without revealing the official forecast,
duplicate and distribute today's newspaper
weather map.  Ask students to use the map to
make a local forecast. Make a chart comparing
their forecast with the official forecast.  Check
the charts tomorrow to see which forecast wa s
more accurate! Students may draw the
newspaper map on the computer.

PREPARING FOR A CLASSROOM WEATHER "BROADCAST"

Inform students that they will present the weather  similar to the way it is done on TV!
To prepare for the "broadcast," students should pay close attention to today's TV
Weatherschool broadcast.  What information is given to begin the weather  broadcast?
To end it?  How many weather maps, satellite images and radar pictures are shown?
Are there specific regions of the country discussed?  Why?  Ask students to come to class
tomorrow with observations and ideas on what they would include in their weather
"broadcasts!"

WEATHERSCHOOL QUESTION:
Obtain the question and correct answer from your local Weatherschool TV channel!
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TEACHER BACKGROUND: (Grades 1-8)

Lights, camera, ACTION!  That's what most
people think of when they think of TV.
When most people describe the job of a TV
w e a t h e r c a s t e r, they describe a person who
spends only a few minutes per day pointing
to weather maps, satellite images and radar
screens in front of a camera.  That may be a
portion of the TV weathercaster's job, but it
isn't all that is required to make a
broadcast.  The broadcast itself is usually
one of the easier duties in the day for the TV
f o r e c a s t e r.  Although the broadcast lasts a
few minutes, preparation may take hours.

Accurate weather forecasts result only after
acquiring the input of regular weather
o b s e r v a t i o n s, satellite images and radar
data.  Since many weathercasters make
their own forecasts for their broadcast area,
it is important that the television station be
equipped with the tools needed to collect the
weather information.

Most TV stations have special computers
w h i ch print out the latest weather
information.  Most stations also have a
graphic computer which helps the
broadcaster to draw and present the colorful
weather  maps and other graphics you see
on the broadcast.  Many stations also
d i s p l ay "live" color radar pictures.  Private
weather companies sell daily satellite
images and weather maps to TV stations
and transmit the data to subscribing
stations via telephone line or
communications satellite.

The news, weather and sports are broadcast
"live," and deadlines are a constant concern
for broadcasters.  If a storm intensifies just
before the broadcast, updated information
must be prepared to insure that the viewer
will receive the latest information.

Once the weather segment begins, the
forecaster has a specific amount of time to
deliver all of the maps, images and graphics
prepared that afternoon.  It's not uncommon
to work for hours for only a few minutes on
the air!

Some notes on the computer software:
Ideally, one student per day should complete
the computer activities and present the
weather to the class.  (In classrooms without
c o m p u t e r s, students may post and describe
their worksheets.) The teacher should
determine when the students are ready to
prepare and present computer "broadcasts."

While students collect and load daily
weather observations and map symbols into
the program, students in grades 4-8 must
also select which satellite picture (the clear
west or the cloudy east) and which radar
scope (the one with or without precipitation)
they wish to feature in their presentation.
The software displays the satellite and
radar image the student viewed last.
Students should accurately describe these
images to the class.  The student concludes
by determining whether tomorrow's local
weather will be sunny or cloudy.

20. TV Weathercaster

OBJECTIVES: After completing this lesson, a student should be able to:

* Prepare a classroom weathercast
* Present a PRIMARY classroom "broadcast" OR
* Present an INTERMEDIATE classroom "broadcast"
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TV Weathercast

"BROADCAST" FOR GRADES 1-3

Time: Preparation 10-15 minutes
Delivery 45-60 seconds

Materials:  Computer program plus
ONE of the following:
1. today's newspaper weather map OR
2. worksheets #2 and #3

Preparation: Discuss last night's
broadcast by your local We a t h e r s c h o o l
channel.  If you haven't already done so,
begin individual student "broadcasts"
using the computer.  (If a cl a s s r o o m
computer is not av a i l a b l e, students can
post worksheets #2 and #3 on the board
to present the weather.)  Since it takes
days for each student to give a broadcast,
you may assign certain students to
certain days.  Each student can use that
d ay's observations and draw that day ' s
weather map on the computer.

Procedure: After completing the
preparation above, have each student
stand next to the computer screen while
another student presses the space bar to
change their color graphics.  When the
weathercaster is "cued" to start, he or she
should describe the computer information
to the class.  Ready?  GO!

Evaluation: Did the broadcast go well?
If so, present the Weatherschool Award
(located near the back of this guide).

Excursion: If your school has video
equipment, involve other students to tape
the broadcasts.  This shows students that
a broadcast involves a t e a m effort of
many people.  Check to see if your tape
can be played on a school or community
cable access channel!

"BROADCAST" FOR GRADES 4-8

Time: Preparation 20-30 minutes
D e l i v e r y 2 minutes

Materials:  Computer program plus ONE of
the following:
1. today's newspaper weather map
2. worksheets #2 and #3 O R
3. alternate data on back page of this guide

Preparation:  Discuss last night's broadcast
by your local Weatherschool channel.  If
you haven't already done so, begin student
"broadcasts" using the computer.  (If a
computer is not av a i l a b l e, students can post
worksheets #2 and #3 on the board to
present the weather.)  It may take days for
all students to participate, so jobs may be
assigned.  (A director starts and stops the
"broadcast"; a camera person; a floor director
times the "broadcast"; and the weather
person.)  Weathercasters can use that day ' s
o b s e r v a t i o n s, draw that day's weather map
and select the radar and satellite images
they wish to describe.  (Alternate map data
on the back page of this guide MAT C H E S
the images on the computer disk.) 

Procedure: H ave each weathercaster stand
next to the computer screen while another
student presses the space bar to advance the
g r a p h i c s. Each student should spend 2
minutes describing the graphics to the cl a s s.
(Exact timing is important on TV!)

Evaluation: Were the "broadcast" timing,
information and geographical descriptions
accurate?  If so, present the We a t h e r s c h o o l
Award (located near the back of this guide) .

Excursion: Video tape the broadcasts
using a school team effort!  Check to see if
your tape can be played on a school or
community cable access channel!

WEATHERSCHOOL QUESTION:
Obtain the question and correct answer from your local Weatherschool TV channel!
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