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Introduction

Making science fun is the goal of the lessons and activities
included in this curriculum. Whereas Volume 1 focuses on
basic science exploration activities with few consumable sup-

plies that are easy to make into self-contained kits, Volume 2 provides
more in-depth coverage to six different science topics. Whether you are a
school teacher, youth center staff, camp counselor, 4-H club leader, or
other educator, you will still find that the lessons contained in this guide are
as fun and interesting to teach as it will be for youth to experience and learn.

You can also find supplemental information and resources at the Science
Discovery web site at www.discoverscience.rutgers.edu

Topics offered

These lessons, which include objectives relating to subject matter being taught, were developed by
faculty and staff of Cook College and Rutgers Cooperative Extension:

Weatherwise (Meteorology - best for grades 4-7)......................................................................pp. 11-72
• The science of studying weather and climate
• Factors that affect and indicate weather and how they are studied, measured, and recorded, including

temperature, wind, clouds, humidity, and air pressure
• How to analyze data and make logical, scientific conclusions
• How to observe, record, and predict the weather using basic weather instruments
• Possible careers in meteorology

Spiderrific (Spiders - best for grades 4-6) ...............................................................................pp. 73-88
• Basic characteristics of insects versus arachnids
• Why they should not be afraid of spiders
• The basic needs of an organism to survive and utilize this information to locate spiders
• The eating habits of spiders to learn the difference between a herbivore and a carnivore
• The living habits of a Tarantula to determine if Tarantulas are nocturnal or diurnal and herbivores or carnivores
• Basic types of webs and how the designs of these webs affect the functions of the webs

Mountains High, Oceans Deep (Oceanography - best for grades 4-6) ...................................pp. 89-116
• The size and volume of the ocean
• Why the ocean water is salty
• Maritime units of measurements
• Unit conversion
• Applied Math skills

What’s that Tree I See? (Leaf & tree identification - best for grades 4-6) ...........................pp. 117-128
• How to identify different parts of a tree leaf
• How to use a leaf guide to identify trees
• How to identify a tree by its overall shape
• How to identify trees by their bark

Exploring Planet X (Space exploration - best for grades 4-7) ..........................................pp. 129-140
• Types of space missions
• To simulate different observation techniques used in astronomy.
• These lessons can also be connected to math, social studies (and how different cultures, and different times have

affected space exploration), and art

Where Does Your Garbage Go?
(Waste management alternatives & environmental conservation - best for grades 5-7).....pp. 141-196

• How garbage impacts our environment
• Potential waste management concerns and their solutions
• Types of waste management alternatives
• Environmental conservation and waste management terms
• Structure, design and purpose of a landfill
• Design elements and purpose of a waste-to-energy plant (incinerator)

Keep Discovering! ..................................................................................................................pp. 197-202
• A reference guide for leader-teachers to help youth find more information about science or other topics
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The Learn-by-doing Approach of 4-H
Teaching Life Skills

4-H is recognized for making learning fun and for encouraging kids to
try new things for themselves.  4-H curricula are just as focused on
teaching youth important life skills than any specific subject matter.
Even though the 4-H Science Discovery Series is about science, it is
really more about youth learning to think and learn and apply what
they have learned to their lives and surroundings.  Life skills are
important in helping young people become self-directing, productive,
contributing members of society.  They are a broad range of skills
that are considered life-long needs and important attributes in
career exploration and workforce preparation.  These life skills
have been subdivided into the following five categories:

• Enhance Learning Skills, such as capitalizing on curiosity,
coping with change, identifying sources of knowledge,
developing psychomotor skills (strength and
endurance, coordination, and precision).

• Strengthen and Use Decision-Making
Skills, such as assessing needs and
interests using resources (time, energy,
talents and money) wisely, establishing
goals and priorities.

• Develop a Positive Self-Concept.  Self-
concept is an emerging belief about
oneself that contributes to one’s ability to
cope successfully with issues in one’s life,
and eventually making a positive impact
on the lives of others.

• Communicate With and Relate to Other
People. Develop communication skills
that enhance the ability to understand and
respect what was said with the openness
to develop another point of view. This
includes: verbal and non-verbal communi-
cation, record-keeping practice, social
skills such as tact/diplomacy, making
friends, negotiation, and conflict manage-
ment.

• Respond to the Needs of Others and the
Community in which they live, to become
aware of the concerns of the people who
live there, and take appropriate action.
This includes: nurturing others in a
manner that respects their values and
concerns, accepting responsibilities for
individual and group goals within the
family, club and community setting; and
citizenship participation responsibilities.

The Experiential Learning Process

The “learn-by-doing” approach allows youth to
experience something with minimal guidance
from an adult.  Instead of being told “the
answers,” they are presented with a question,
problem, situation, or activity which they must
make sense of for themselves.  Learning by doing
is called “experiential learning” because it is
based on learning from experiences.

Here is a diagram of the Experiential Learning
Process used by 4-H:
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Steps to follow
Putting the experiential learning process

into action
First, it is important to review the lesson and any accompanying
materials, and practice the activities to be taught. As a group leader, the
adult should never freely give “the answers” to a question or problem.
Instead, the leader helps guide the youth in a process through which
they can propose hypotheses and determine “solutions” for themselves.
The experiential learning model contains five steps but can be
summarized into three main processes: Do, Reflect, and Apply. Not
every step of the process is done for every activity and sometimes steps
within each of the three are combined.  However, it is important to
complete the three main processes of the learning cycle by the time the
total lesson unit is completed.  Although they are not explicitly labeled
this way in the Science Discovery Series, the processes are integral to the curriculum.

Below are the students’ and adult leader’s roles in each of the steps of the experiential learning
process:

DO

1. Experience (Doing)

Leader: Describe the experience or activity you will have youth do before they are told or shown how.
Encourage youth to think about what they might see or what might happen by asking questions such
as “What do you expect to see?” or “Write down your hypothesis or prediction of what might happen here.”

Youth:  Experience the activity: perform, do it. Except for basic instructions on organization, safety,
or time requirements, youth do before being told or shown how.

REFLECT

These two steps provide an opportunity for youth to develop logical thoughts, verbalize those thoughts, relate
to others in the group, and compare experiences and opinions.  It is important to promote an atmosphere of
acceptance of individual participants and diverse thinking.

2. Share (What happened?)

Leader:  Develop questions you will ask the students about their experience and their reaction to it
after they have completed the activity.

Youth:  Share the results, reactions, and observations publicly.  Youth describe the results of the
experience and their reactions.

3. Process (What’s important?)

Leader:  Develop questions that you will ask the students about something they felt was important
about the experience.

Youth:  Process by discussing, looking at the experience; analyzing, reflecting.  Youth relate the
experience to the targeted subject matter and life skills being learned.
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APPLY

The final two steps provide activities or questions for youth to help summarize what they have
experienced.  It enables them to generalize what they have learned to other examples and situations.

4. Generalize (So what?)

Leader:  Develop questions that will ask the students how the experience related to their own lives.

Youth:  Generalize to connect the experience to real-world examples.  Youth connect the subject matter
and life skill discussion to the larger world.

5. Apply (Now what?)

Leader:  Develop questions that ask the students how they could apply what they learned to a similar
or different situation.

Youth:  Apply what was learned to a similar or different situation; practice.  Youth use the new subject
matter and life skill experiences in other parts of their lives.

Asking Questions

One of the most important roles of the adult group leader is to stimulate youth to think about “Why?”
and “How?” and “What if?” Asking open-ended questions along the way helps challenge youth to think.
This also provides opportunities to evaluate their experience and progress.  You will notice, that many
of these questions are developed for you in the 4-H Science Discovery Series.  They are typically listed
under the heading, “Discuss.”  However, you may develop others based on the interests of your group’s
interests, or the reasons for which you are using the lesson.

Adults should be there but not give the “answer” to a problem.
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How each lesson is organized
To make learn-by-doing easy and fun for the youth participants as well as the group leader, lessons are
organized by the following categories:

What Youth Will Learn
These are the outcomes that should result from the lesson/activity.

Subject matter objectives
This is the subject matter knowledge or skills that should result from the lesson/activity.

Life skills taught
The list of life skills to be learned by youth participating in this program.

Audience
The grades of youth to whom the lesson/activity is most relevant.  Sometimes the intended audience is
different for different activities.

Total Time Needed
The time needed if all activities of the lesson are offered.  Each activity also has an estimate for the time
needed so that individual activities can be selected.  Teacher preparation time is sometimes included
as applicable.

Materials Needed
This is the master list of materials needed to conduct the activities in the
lesson.  It may be handy to gather all of these materials into a durable
container so lessons are more readily available for teaching.  Each activity
includes an individual list of needed materials.

Activity Background/Did You Know?
This provides background information to help the group leader
understand the lesson and accompanying activities.  It also
provides a basis for “answers” to many of the questions the youth
participants might have resulting from being involved in the
activities.  Sometimes, youth questions form the basis for
further study or self-directed learning.  Background information
is also sometimes included with each activity.

Lesson Outline/What To Do
This provides detailed instructions for leading the activities.
It also includes time needed, intended audience, and materials needed for each lesson/activity.  This
is where the steps of the experiential learning model are employed.

1. Experience (Doing)
2. Share (What happened?)
3. Process (What’s important?)
4. Generalize (So what?)
5. Apply (Now what?)
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Optional Activities
These activities allow the group or individuals to go beyond the basic content contained
in the lesson. Usually, these activities help reinforce what has been learned and allow
youth to demonstrate what they have learned, apply it to new surroundings, and
exhibit enthusiasm for learning through individual study. Optional activities might
be classified as Beginner, Intermediate, or Advanced and may be integrated into the
outline for each of the main activities or listed under a separate heading.

References & Resources
Besides a citation of references used, this contains sources of information if youth or
the group leader are interested in learning more about a topic. Also, see the
section entitled, “Keep Discovering,” for a helpful reference guide for finding
additional information from credible sources. In addition, be sure to visit the
Science Discovery Series web site at: www.discoverscience.rutgers.edu

Glossary
Definitions for key words or phrases are listed here, if they are not already included in “Activity
Background” or within the lesson outline.

Evaluation
A copy of the “Science Discovery Series Vol. 2 Evaluation,” included on page 9, is used to help
determine the value of each unit and its activities, and for reporting purposes. It is very brief and
simple and intended to be completed each time a unit was taught. It can also be completed online at
www.discoverscience.rutgers.edu

NJ Core Curriculum Content Standards

To help NJ-based educators (whether in-school teachers, home-schooling parent-teachers, or others)
meet learning objectives, effort has been made to connect Science Discovery Series educational activi-
ties with the NJ Core Curriculum Content Standards set by the NJ Department of Education. These
standards may also be helpful for educators in other locations. To find which content standards are
met by each SDS unit, visit the Science Discovery Series web site at www.discoverscience.rutgers.edu.
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Credits
The NJ 4-H Science Discovery Series Volume 2 was developed by faculty and staff of Cook
College and Rutgers Cooperative Extension. The curriculum development team consisted of:
Keith G. Diem, Ph.D., Project Director & Editor; Rebecca Gardner;  Anna Matteoda; Kevin Mitchell;
James Nichnadowicz; Jeannette Rea-Keywood; Lisa Rothenburger; & Betty Jean Jesuncosky
Webersinn. Partial funding was provided by a grant from the NJ 4-H Development Fund. This
introduction was written by Keith G. Diem, based on national 4-H experiential learning guide-
lines. Photos by Keith Diem, except on page 87 by Karen Kotvas.

Reviewers for subject matter accuracy included: Kefyn Catley, Ph.D., Assistant Professor, Sci-
ence Education, Department of Learning and Teaching, Graduate School of Education, Rutgers
University; and Research Associate, Division of Invertebrate Zoology, American Museum of
Natural History; Keith R. Arnesen, Assistant State Climatologist, Department of Environmen-
tal Sciences (Meteorology Program), Cook College, Rutgers University; Wil van der Veen, Ph.D.,
Adjunct Associate Research Scientist for Columbia University; Scott Glenn, Ph.D., Professor
of Oceanography, Institute for Marine and Coastal Sciences, Rutgers University; Dennis
DeMatte, Recycling Coordinator, Cumberland County Improvement Authority.

Mention or display of trademark, proprietary product or firm in text or figures does not constitute
an endorsement by Rutgers Cooperative Extension and does not imply approval to the exclusion
of other suitable products or firms.

Desktop published by RCE Resource Center with copyediting by Russ Smith

Copyright March 2003, Rutgers Cooperative Extension

Visit the Science Discovery Series website at www.discoverscience.rutgers.edu

About 4-H

The 4-H Youth Development Program is part of the Cooperative Extension System in
your county, an educational outreach program of the land grant university in part-
nership with federal and county governments and private sector support.  Coopera-
tive Extension programs are offered without regard to race, color, national origin, sex,
age, disability or handicap.

For more information about the 4-H program, contact your county 4-H office or the NJ
4-H web site (www.nj4h.rutgers.edu).  All youth, throughout their school years, are
always welcome to join 4-H.  In addition, 4-H staff are ready to provide orientation and
training for any adults interested in serving as 4-H volunteers.
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Learning to follow directions is an important life skill.
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Evaluation
To help determine the value and impact of lessons and activities contained in each unit of the Science
Discovery Series, please complete this evaluation each time a unit was taught.  Your feedback is
helpful in improving this curriculum and for future development efforts.  (Your response will be kept
confidential and not used for any other purpose.)  Please use this form, or better yet, complete it
online at www.discoverscience.rutgers.edu

1. Date unit was taught:         /_____/______

2. Which unit was used on this occasion? (Please check one)

❑ Weatherwise (meteorology)
❑ Spiderrific (spiders)
❑ What Is That Tree I See? (leaf & tree identification)
❑ Mountains High, Oceans Deep (oceanography)
❑ Exploring Planet X (space exploration)
❑ Where Does Your Garbage Go? (waste management alternatives & environmental conservation)

3. How effective was the unit in meeting its objectives?  (Please check one)

❑ Very Effective
❑ Effective
❑ Somewhat Ineffective
❑ Very Ineffective

4. How easy was the unit and its activities to learn, understand, and teach? (Please check one)

❑ Very Easy
❑ Easy
❑ Somewhat Difficult
❑ Very Difficult

5. Overall, how effective was the unit in helping youth develop science/math literacy and life
skills?  (Please check one)

❑ Very Effective
❑ Effective
❑ Somewhat Ineffective
❑ Very Ineffective

6. Would you recommend this unit to others for teaching science to youth?  (Please check one)

❑ Yes
❑ No

7. Who taught the unit? (Please check one)

❑ School Teacher
❑ 4-H Staff
❑ 4-H Club Leader/Other Volunteer
❑ Other?
If Other, please list: __________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________

Science Discovery Series Vol. 2

Science Discovery Series Volume 2 - Introduction -9-
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8. Name and title of person teaching the unit & completing this survey: (Your response will be
kept confidential)

_____________________________________________________________________________________________

9. Where was the unit taught on this occasion?  (Please check one)
❑ School Enrichment (during school)
❑ After School Program/School- aged Child Care Site
❑ 4-H Club
❑ 4-H Camp
❑ 4-H Special Interest/Short Term Program
❑ Other?  If Other, please name:   ________________________________________________

10. Please share some of the most important points youth learned from this unit:
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________

11.  Number of youth and hours taught on this occasion:

11A. # Of Boys_______ # Of Girls_______

11B. # Of Youth By Grade:
3rd_____4th_____5th_____6th_____7th_____8th_____9th_____10th_____

11C. # Of Youth By Race:  White____ Black____ Hispanic____
   Asian/Pacific Islander____ American Indian____

11D. Number of hours of instruction provided (ie. 0.75hrs, 2.5hrs.):______________________

12. Was the “Keep Discovering” reference used?  ❑  Yes  ❑  No

If YES, please explain how it was useful and suggest improvements.
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________

13. How useful was the 4-H Science Discovery Series Web Site (www.discoverscience.rutgers.edu)
in providing resources for teaching science? (Please check one)

❑ Very Useful
❑ Useful
❑ Not Useful
❑ Did Not Use It

14. Please list any helpful comments about the specific activities in the unit that were used
to teach on this occasion:

_____________________________________________________________________________________________
______________________________________________________________________________________________
_____________________________________________________________________________________________

15. Please list any other ideas, comments, or suggestions for improvements.  Thanks!
_____________________________________________________________________________________________
_____________________________________________________________________________________________
______________________________________________________________________________________________
______________________________________________________________________________________________

Please return your completed form, or submit it online at www.discoverscience.rutgers.edu.

K. Diem, 3.03

Science Discovery Series Volume 2 - Introduction-10-
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Weatherwise
A leader/teacher guide

for teaching meteorology

In 1735 in Poor Richard’s Almanac, Ben Franklin wrote:
“Some people are weatherwise, but most are otherwise.”

Science Discovery Series Volume 2
by Keith G. Diem, Ph.D., Program Leader in Educational Design

Copyright March 2003, Rutgers Cooperative Extension

What Youth Will Learn

Subject matter objectives
Youth will learn:

• The science of studying weather and climate
• Factors that affect and indicate weather and how they are studied, measured, and recorded,

including temperature, wind, clouds, humidity, and atmospheric pressure
• To analyze data and make logical, scientific conclusions
• How to observe, record, and predict the weather using basic weather instruments
• Possible careers in meteorology

Life skills taught
Youth will:

• Enhance Learning Skills
• Strengthen and Use Decision Making Skills
• Communicate With and Relate to Other People

Audience
Best for grades 4-8.  Each activity is also designated with a more specific experience level: Introductory,
Intermediate, or Advanced.  Although each level may correspond to an age/grade level of participants,
it corresponds better with the experience level and abilities of the group.  In other words, even a younger
audience may be able to handle intermediate and advanced levels if youth have mastered introductory
level activities.  On the other hand, just because participants are older, they may not know enough about
the subject to go directly to an advanced activity.  Introductory activities are often useful for all ages and
grades to build interest and provide a basic understanding of weather concepts.

Total time needed
Although this curriculum includes an assortment of over 50 learning activities that can
easily be completed during a typical class period or allotted meeting time, many can take
hours, days, or weeks.  Because weather involves looking at trends, immediate results
are not always possible or meaningful. However, because learning a variety of knowledge
and skills can be integrated into learning about weather, this curriculum enables the
use of weather in a “whole learning” approach to teaching many subjects.  Indeed, many
of the included lessons incorporate math, language, and history along with science.
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Weatherwise

Lesson Background/Did You Know?

Meteorology is the study of the Earth’s atmo-
sphere and the weather and climate phenomena.
It got its name from the ancient Greek word,
meteoron, for all that happened high in the sky.
Today, the study of planets, stars, meteors, etc. is
separated into the field of study called astronomy.

Weather is of interest to so many people because it
affects everyone’s lives on a daily basis.  The wide
range of weather phenomena, from heat waves and
hurricanes to tornadoes, droughts, and cold spells
are common experiences that can become instant
conversation even between strangers.

According to the American Meteorological Society, a meteorologist is a person with specialized educa-
tion, using scientific principles to explain, understand, observe, or forecast the Earth’s atmospheric
phenomena and/or how the atmosphere affects the Earth and life on the planet.  This requires at least
a four-year college degree in meteorology or related sciences.  A masters or even doctoral degree is often
required for many advanced jobs.  It is important to note that most weathercasters on television are
merely reporting the weather and are not truly meteorologists.

Weather conditions (sun, rain, temperature) tend to change regularly - often daily or even more fre-
quently.  Long-term weather patterns constitute climate.

Studying the weather is an interesting and valuable educational experience for youth because:
• Weather changes
• Weather happens all the time
• Weather happens everywhere
• Weather affects their daily life
• Observation skills are developed
• Keeping records of the weather develops patience
• Forecasting the weather builds analytical skills
• Improvement in skills (such as accuracy of forecasting) can be measured over time

Meteorology involves the study of three major scales of motion in the atmosphere:

• Macroscale (also called the synoptic scale)
This is the “big picture” view you see on television and other weather maps of large areas.  Fronts
and high- and low-pressure systems can be seen.  Networks of weather stations hundreds of miles
apart study the macroscale.

• Microscale
This involves extremely local weather processes that occur within
hundreds of feet.  Examples might include valley fog, “wind tun-
nels” between city buildings, dust devils, etc.  Microscale weather
can easily be observed by merely looking out a window.

• Mesoscale (meso means “middle”)
This involves the study of most day-to-day weather phenomena,
such as cloud patterns, thunderstorms, etc.  Since study of
mesoscale weather is easily within the realm of amateur meteo-
rologists using basic, inexpensive equipment, this curriculum
focuses on this level.  However, attention is paid to macroscale
as well because study at that level enables longer-range fore-
casting instead of just daily observation.
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Lesson Outline/What To Do

This curriculum includes numerous lesson topics.  For each topic, there is usually more than one
choice of activities.  The group leader can decide which to do, based on learning objectives, time
available, and group needs.  Ideally, all the activities should be done.  Although many activities can
provide opportunities for individual study, they are intended for groups of youth to allow for inter-
action and discussion.  In cases where time is limited, it might be best for sub-groups to try one
activity each and share results with the entire group.  Along the way, sample questions are in-
cluded to stimulate group discussion and help youth generalize and apply their new knowledge to
other situations.  Participants are also encouraged to evaluate their experiences in the process.
Creating weather forecasts based on knowledge and skills gained provides the ultimate opportu-
nity to evaluate the sum of their learning experience.

Here’s how this curriculum is organized:

1. Building interest in meteorology
2. Weather Fundamentals

• Clouds (Section A)
• Temperature (Section B)
• Air & Wind (Section C)
• Atmospheric pressure (Section D)
• Humidity (Section E)
• Precipitation (Section F)

3. Weather Systems
4. Weather Records & Forecasts

• Write it down (Section A)
• Making forecasts (Section B)

5. Making a career of meteorology
6. Going Beyond
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1.  Building interest in meteorology

Objective
Youth will understand the effects of weather and why it is
important to study.

Time needed
5-10 minutes

Materials needed
None

Discuss
Why is weather important to study?

• Affects the plans we make (outdoors vs. indoors)
• Affects our lives and livelihoods (eg. food supply, commercial fishing, tourism)
• Affects water supply and quality
• Influences what clothing we wear
• Affects sports and activities we do (such as skiing, ice skating, swimming, etc.)
• Affects transportation (for instance, air and auto travel)
• Affects crops and gardens
• Allows advance warning of severe weather

Objective
Youth will recognize the effects of weather events around the world.

Audience
Introductory experience level

Time needed
10-20 minutes

Materials needed
❒ Newspaper and magazine articles (many can be collected by youth)

Discuss
What are examples of weather events around our state, country, and world?

Examples might be drought, blizzards, floods, hurricanes, tornadoes, etc.

What to do
Seek newspaper and magazine articles, as well as television and radio news reports for examples of
weather around the country/world.  Discuss the effects

Activity
#1

Weather is
all around

Activity #2
Weather
events in
the real
world



Science Discovery Series Volume 2 - Weatherwise

Weatherwise

-15-

Objective
Youth will recognize the influence weather has had in inspiring people
to write songs, stories, etc.

Audience
Introductory experience level

Time needed
15-30 minutes

Materials needed
Songs (on tape or CD) brought in by teacher or students (optional)

What to do
Ask youth to name titles or key phrases in songs that involve the weather.  How many can they name?
Play some of the group’s favorites.  Or, have the group sing the chorus of key songs.  Discuss the
meanings of weather in the songs.  Here are some examples:

Sun

Song title

Walking on sunshine
Sundown

Here comes the sun
Lost her in the sun
Seasons in the sun

Sunshine on my
shoulders

Sunshine Superman
Walkin’ on the sun

Singer

Katrina and The Waves
Gordon Lightfoot

Beatles
John Stewart
Terry Jacks

John Denver

Donovan
Smashmouth

Air & Wind

Song title

Summer wind
Summer breeze

Candle in the wind
She’s like the wind

Wind beneath my wings
Against the wind

Windy
Blowin’ in the wind

The air that I breathe

Singer

Frank Sinatra
Seals & Crofts

Elton John
Patrick Swayzee

Bette Midler
Bob Seger

The Association
Bob Dylan

Hollies

Storms

Song title

Lightnin’ strikes
Stormy weather
Storm warning

Like a hurricane
The thunder rolls

Riders on the storm
Ridin’ the storm out

Singer

Lou Christie
Lena Horne

Bonnie Raitt
Neil Young

Garth Brooks
The Doors

REO Speedwagon

Clouds and Sky

Song title

Cloudy
Cloud nine

Get off my cloud
Both sides now (Includes
   the line “I’ve looked at
   clouds from both sides

   now.”)
Mr. Blue Sky

Somewhere over the
   rainbow

Singer

Simon & Garfunkel
Temptations

Rolling Stones
Judy Collins

ELO
Judy Garland

Rain and Snow

Song title

Here comes the rain
   again

November rain
I think it’s going to rain

   today
Rainy days and Mondays
Raindrops keep falling on

   my head
Purple rain

Laughter in the rain
Rainy night in Georgia

I love a rainy night
Singin’ in the rain

Who’ll stop the rain?

Let it snow

I can see clearly now (the
   rain has gone)

Singer

Eurythmics

Guns ‘n Roses
Randy Newman

Carpenters
BJ Thomas

Prince
Neil Sedaka

Brook Benton
Eddie Rabbitt
Gene Kelley

(from the movie of the
same name)

Creedance Clearwater
   Revival

A popular Christmas
   song by various artists

Johnny Nash

Activity
#3

Weather in
song
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Discuss
Why do so many songs mention the weather?

Weather is part of everyone’s lives.  Weather affects people’s moods.  Weather sometimes is a symbol
for other events and emotions.  For instance, rain sometimes stands for bad things, whereas sun-
shine represents a good mood.

Activity #3a - Optional activity
Discuss and provide examples of weather’s influence on other aspects of our society such as
books, paintings, movies, culture, sports, religion, etc.

Objective
By playing a word association game, youth will build vocabulary
skills while recognizing how interconnected the weather is to many
other aspects of their lives.

Audience
Introductory experience level

Time needed
10-20 minutes

Materials needed
None

What to do
The teacher can call out a word to the entire group and ask them to call out words that they associate
with that weather-related word.  Or, give a word to one student to respond with a word that comes to
his mind.  Then, the next student tries to state a different word that she also associates with the
original word.  See how many youth can contribute words and thoughts that the original word brings
to their minds.  Youth may want to share the reasons why some of the more “clever” word associa-
tions came to their minds.  Below are some ideas for words the leader may use, and some likely
responses that might be given by the participants.

Ideas for words to be presented by the group leader. Examples of word association responses that may
come from youth:

Rain Storm, wet, umbrella, canceled baseball game, flood

Hot Sweat, drink, beach, summer vacation, equator, desert

TV weather report Satellite, radar, wrong, helpful, map

Clouds White, puffy, dark, light, fog

Activity #4a - Variation of above activity
This makes the game a little more wild but it can be even more fun as long as the group leader keeps
the youth from getting out of control.  After a student responds with a word association to the original
weather-related word, the next student can respond with a word or thought that comes to mind from
that word.  It doesn’t need to be weather-related.  See how far the group can go, or how many
students can offer a word association in a set period of time.

Activity #4
Weather

word
association

game Sunny?
Happy!
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Objective
Youth will recognize the changing nature of weather, the differences
between weather and climate, and how weather around the world is
related.

Audience
Introductory experience level

Time needed
10-15 minutes

Materials needed
None

Discuss
How often does weather change?
Weather conditions (sun, rain, temperature) tend to change regularly - often daily or even more fre-
quently.

A climate is the generalized weather of an area over time.  Different climatic zones involve different
temperatures and moisture levels.  This affects soil and plants as well as habitats and potential food
supply for animals and humans.

Discuss
How are weather events related around the world?
• We share one Earth and one atmosphere.
• Greenhouse effect: carbon dioxide produced from cars, power plants, etc. from one part of the

world affects others
• Smoke from factories, fires/volcanoes, etc. from one part of the world affects others
• We share the oceans and water cycle.  Water affects weather.

Objective
Youth will recognize the differences in climates around the world and
the effects of climate on the plants, animals, and people who live there.

Audience
Introductory experience level

Time needed
10-15 minutes

Materials needed
❒ Climate maps & descriptions (found in atlases, science

and social studies books, and weather textbooks)

What to do
Compare climate maps from around the world.

Discuss
What are differences in rainfall, temperature, etc.?  What different plants and animals live in each
climate because they are adapted for the conditions there?  How have people adapted their houses and
habits due to their climate?

Activity #5
Weather

vs.
Climate

Activity #6
Climates

around the
world
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Discuss
Do climates change also?  How do we know that?

Climate has definitely changed over time, sometimes naturally and other times due to human influ-
ence.  There is evidence of ice ages and droughts, deserts where there once was water, croplands that
were barren, oceans covering former civilizations, etc.  Climatologists can study ship’s logs, weather
diaries, wine harvests, records of weather-related events (such as plant & tree flowering, floods, the
freezing of lakes), fossils, core samples from the Earth and polar ice, tree rings, coral reefs, study of
lake and ocean beds.

Discuss
What then, is weather?  What indicators of weather can be studied?

The combination of temperature, humidity, atmospheric pressure, precipitation during a short time
frame such as days or weeks.

Objective
Youth will learn how common weather “rules” and sayings have
been developed over time and to recognize which have scientific
merit.

Audience
Introductory experience level

Time needed
25-35 minutes

Materials needed
None

Discuss
In the past, when less was known about weather from a scientific basis, people developed “rules” and
sayings (“proverbs”) based on their own limited observations, as well as blatant superstition.  Amaz-
ingly, some are even accurate.  Can you tell which ones are valid and which are simply myth?

Weather lore/saying Significance/scientific merit

Red sky in morning, sailor’s warning; red sky at
night, sailors’ delight

If the ground hog sees his shadow on February
2, there will be six more weeks of winter.

A ring around the moon means rain.

This is based on the generally west-to-east move-
ment of weather systems so it only applies to the
middle and high latitudes of both hemispheres,
but does not apply to the tropics.

Proverbs linking the weather on particular days
(or months) with subsequent seasonal weather
have little or no scientific basis.

Sheets of cirrus clouds often appear before a
storm.  If the barometer is falling and the clouds
are moving in your direction, then rain will prob-
ably arrive within 18-48 hours, about 75 per-
cent of the time.

Continued on next page.

Activity #7
Exploring
weather

superstitions:
truth

vs.
myth
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Weather lore/saying Significance/scientific merit

When birds and badgers are fat in October,
expect a cold winter.

Mackerel sky and mare’s tails make lofty ships
carry low sails

Cows lie down before rain, bees return to the hive
before a storm.

If March weather comes in like a lion, it will go out
like a lamb (and vice versa).

When the weather is fair, birds fly higher in the
air.

Rain comes from an upside down or “ill-made”
moon.

Clear moon, frost soon.

If the brown bands of a woolly-bear caterpillar
are wide, there will be a mild winter.

Farmer’s Almanac annual forecasts

Such sayings reflect the sensitivity of animals,
insects, and plants to current atmospheric
conditions (especially humidity) but are not as
accurate in predicting future weather.  Further-
more, proverbs linking the weather on particular
days (or months) with subsequent seasonal
weather have little or no scientific basis.

The mare’s tails are cirrus clouds and a
mackerel sky describes cirrocumulus clouds.
Together, they often indicate the coming of a rain
and wind.  Therefore, lowering the ship’s sails
would be a wise precaution.

Such sayings reflect the sensitivity of animals,
insects, and plants to current atmospheric
conditions (especially humidity) but are not as
accurate in predicting future weather.

Proverbs linking the weather on particular days
(or months) with subsequent seasonal weather
have little or no scientific basis.

Such sayings reflect the sensitivity of animals,
insects, and plants to current atmospheric
conditions (especially humidity) but are not as
accurate in predicting future weather.

An “ill-made” moon is one which is not full.  There
is no connection between weather and phases of
the moon.

If the night is cold, clear, and still, frost is likely.
However, frost will form on a cold, clear, still
moonless night as well.  However, there will be no
frost on a warm, clear, still summer night with or
without a moon.  There will likely be dew.

The American Museum of Natural History
(Lyons, p. 333) conducted a test which disproved
this superstition.

According to the Farmer’s Almanac, its forecasts
“are made by ‘Caleb Weatherbee’ by means of a
long-standing (and secret) formula” which goes
back to the early 1800’s.  It states, “In this
formula, many factors are taken into consider-
ation: sunspots, moon phases, etc.” Just realize
that linking the weather on particular days (or
months) with subsequent seasonal weather
have little or no scientific basis.

Continued from previous page.


	07915.pdf
	07915 1-10_01.pdf
	07915 1-10_02
	07915 1-10_03
	07915 1-10_04
	07915 1-10_05
	07915 1-10_06
	07915 1-10_07
	07915 1-10_08
	07915 1-10_09
	07915 1-10_10
	07915 11-72_11
	07915 11-72_12
	07915 11-72_13
	07915 11-72_14
	07915 11-72_15
	07915 11-72_16
	07915 11-72_17
	07915 11-72_18
	07915 11-72_19
	07915 11-72_20
	07915 11-72_21
	07915 11-72_22
	07915 11-72_23
	07915 11-72_24
	07915 11-72_25
	07915 11-72_26
	07915 11-72_27
	07915 11-72_28
	07915 11-72_29
	07915 11-72_30
	07915 11-72_31
	07915 11-72_32
	07915 11-72_33
	07915 11-72_34
	07915 11-72_35
	07915 11-72_36
	07915 11-72_37
	07915 11-72_38
	07915 11-72_39
	07915 11-72_40
	07915 11-72_41
	07915 11-72_42
	07915 11-72_43
	07915 11-72_44
	07915 11-72_45
	07915 11-72_46
	07915 11-72_47
	07915 11-72_48
	07915 11-72_49
	07915 11-72_50
	07915 11-72_51
	07915 11-72_52
	07915 11-72_53
	07915 11-72_54
	07915 11-72_55
	07915 11-72_56
	07915 11-72_57
	07915 11-72_58
	07915 11-72_59
	07915 11-72_60
	07915 11-72_61
	07915 11-72_62
	07915 11-72_63
	07915 11-72_64
	07915 11-72_65
	07915 11-72_66
	07915 11-72_67
	07915 11-72_68
	07915 11-72_69
	07915 11-72_70
	07915 11-72_71
	07915 11-72_72
	07915 73-88_73
	07915 73-88_74
	07915 73-88_75
	07915 73-88_76
	07915 73-88_77
	07915 73-88_78
	07915 73-88_79
	07915 73-88_80
	07915 73-88_81
	07915 73-88_82
	07915 73-88_83
	07915 73-88_84
	07915 73-88_85
	07915 73-88_86
	07915 73-88_87
	07915 73-88_88
	07915 89-116_089
	07915 89-116_090
	07915 89-116_091
	07915 89-116_092
	07915 89-116_093
	07915 89-116_094
	07915 89-116_095
	07915 89-116_096
	07915 89-116_097
	07915 89-116_098
	07915 89-116_099
	07915 89-116_100
	07915 89-116_101
	07915 89-116_102
	07915 89-116_103
	07915 89-116_104
	07915 89-116_105
	07915 89-116_106
	07915 89-116_107
	07915 89-116_108
	07915 89-116_109
	07915 89-116_110
	07915 89-116_111
	07915 89-116_112
	07915 89-116_113
	07915 89-116_114
	07915 89-116_115
	07915 89-116_116
	07915 117-128_117
	07915 117-128_118
	07915 117-128_119
	07915 117-128_120
	07915 117-128_121
	07915 117-128_122
	07915 117-128_123
	07915 117-128_124
	07915 117-128_125
	07915 117-128_126
	07915 117-128_127
	07915 117-128_128
	07915 129-140_129
	07915 129-140_130
	07915 129-140_131
	07915 129-140_132
	07915 129-140_133
	07915 129-140_134
	07915 129-140_135
	07915 129-140_136
	07915 129-140_137
	07915 129-140_138
	07915 129-140_139
	07915 129-140_140
	07915 141-196_141
	07915 141-196_142
	07915 141-196_143
	07915 141-196_144
	07915 141-196_145
	07915 141-196_146
	07915 141-196_147
	07915 141-196_148
	07915 141-196_149
	07915 141-196_150
	07915 141-196_151
	07915 141-196_152
	07915 141-196_153
	07915 141-196_154
	07915 141-196_155
	07915 141-196_156
	07915 141-196_157
	07915 141-196_158
	07915 141-196_159
	07915 141-196_160
	07915 141-196_161
	07915 141-196_162
	07915 141-196_163
	07915 141-196_164
	07915 141-196_165
	07915 141-196_166
	07915 141-196_167
	07915 141-196_168
	07915 141-196_169
	07915 141-196_170
	07915 141-196_171
	07915 141-196_172
	07915 141-196_173
	07915 141-196_174
	07915 141-196_175
	07915 141-196_176
	07915 141-196_177
	07915 141-196_178
	07915 141-196_179
	07915 141-196_180
	07915 141-196_181
	07915 141-196_182
	07915 141-196_183
	07915 141-196_184
	07915 141-196_185
	07915 141-196_186
	07915 141-196_187
	07915 141-196_188
	07915 141-196_189
	07915 141-196_190
	07915 141-196_191
	07915 141-196_192
	07915 141-196_193
	07915 141-196_194
	07915 141-196_195
	07915 141-196_196
	07915 197-202_197
	07915 197-202_198
	07915 197-202_199
	07915 197-202_200
	07915 197-202_201
	07915 197-202_202




