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3615 Euclid Avenue Third Floor, Cleveland, Ohio  44115
216.432.0306 • info@dancingwheels.org
“Dancing Wheels…spreading the gospel of dance for people with and without disabilities.” 
Dance Magazine
Dear Educator:

On behalf of the staff of Dancing Wheels, I would like to thank you for reviewing the enclosed information. It is the hope of the organization that this information and the accompanying activities will prepare your students for our exciting and innovative residency, Science: A Catalyst for Art in Motion. Additionally, it will help to prepare students to assimilate the information prior to the performance. In addition to supplementing school curriculum about Science: A Catalyst for Art in Motion, the production serves as a vehicle to educate your students about the diversity of dance while creating a better understanding of the capabilities and achievements of people of all abilities. Dancing Wheels performances are an effective way to demonstrate that people with and without disabilities can work and participate together as equal in many activities, such as dance. It is understood that time is limited during the school day, but I encourage you to use this information to prepare your students for the performance. This guide contains information about dance in general, the specific standards and exercises for Science: A Catalyst for Art in Motion, as well as, general information about disabilities and The Dancing Wheels Company. All information in the guide may be reproduced for classroom use, and I urge you to share this information with your students within the context of your classroom community and curriculum. You will find many ways to use this information in your regular classes, such as creating experiments regarding Science: A Catalyst for Art in Motion. There is no set way to use this information; rather, I advise you to use your creativity and tailor your class explorations of the material to the needs and interests of your students. The Dancing Wheels Company members look forward to sharing our residency of Newton’s Law with you and your students. If you would like further information or should you have any questions please call our offices at 216.432.0306 or contact us via email at info@dancingwheels.org. We also love hearing about the fun and exciting activities that you planned in preparation for or following our performance, so please share your ideas with us, as well!

Sincerely,
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Mary Verdi-Fletcher,

President/Founding Artistic Director

The Choreography

When making a dance, the choreographer has to transform a story into movement,

usually without any words. The choreographer chooses the images and ideas that he or

she thinks are the most important for the story in order to create a magical feeling for the

audience, as if they are really part of the story.  The choreographer might choose to embellish, or add to, certain parts of the story, making it more lifelike through the dancing. In Bridging, the company explored dance and science. As part of the project, we explored the linkage between astronauts’ mobility in space without using their legs and our wheelchair dancers who generally cannot use their legs, yet they are still able to dance. This piece was debut at IngenuityFest, a citywide arts and technology festival held in Cleveland. This work created opportunities for the company to use wheelchairs, their bodies and segways to explore movement. Choreography is often an abstract way of communicating, which means that it is

not direct as spoken or written language, and there are many possible interpretations.

The Artists

Bill Wade-Choreographer 
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Inlet’s unique ability to share dance with people of all ages and backgrounds comes from its founder, Bill Wade.  Formerly, Wade worked as an artist in residence for the Cleveland School of the Arts (CSA) where he founded the nationally-recognized and awarded after school program the YARD – Youth At Risk Dancing.  He received the Coming Up Taller Award at the White House by the National Endowment for the Arts and the President’s Committee for the Arts and Humanities.  Prior his eleven year CSA residency, Wade served as an Artistic Director and dancer with Footpath Dance Company.  Wade’s work also includes collaborations with STOMP, Major League Baseball, Sea World of Ohio and the 1992 Winter Olympic Games and has been recognized both regionally and nationally on television, radio, magazines and newspapers.

[image: image6.png]



Mary Verdi-Fletcher · Artistic Director and Dancer

Mary Verdi-Fletcher, a native of Cleveland, is president/founding artistic director and principal dancer of Dancing Wheels.  Born with spina bifida, Mary founded Dancing Wheels in 1980 as a means for people with disabilities to explore the world of dance. Prior to her dance career, Mary was the first Attendant Care Coordinator for the Independent Living Center for the State of Ohio. During her tenure at Services for Independent Living, Mary organized a statewide advocacy organization that led hundreds of advocates with disabilities through a tremendous effort to insure equal access in public transportation and statewide personal assistance care.  In 1986, in her role as Director of Development, Mary developed a fundraising and special events division for the Independent Living Center and successfully created a citywide fundraising/awareness program for the organization.  In college, Mary majored in Business and Public Relations.  Overall, Mary has nearly 20 years of experience in the realm of not-for-profit fundraising and development. Today Mary is not only Founding Artistic Director for Dancing Wheels, but is also President of Professional Flair, a not-for-profit arts/disability organization that she and a Board of Directors established in 1989.

She serves on numerous boards throughout and the recipient of many awards including the “1997 National Rehabilitation Awareness Award” along with Christopher Reeve and three other individuals in recognition of their work for and with persons with disabilities.  Mary, Professional Flair and Dancing Wheels were also the recipients of the 1998 Cuyahoga Special Education Service Center Award for Outstanding Community Services, “1998 Governor’s Award” for Outreach and in March 1998, Mary and Dancing Wheels were featured performers on the ABC television special, Christopher Reeve:  A Celebration of Hope.  In 1999, Mary received the “YWCA Greater Cleveland Women of Achievement Award” and was a “Northern Ohio Live Arts Award” nominee.  In November 2000, Mary was inducted into the “National Hall of Fame for Persons with Disabilities.” The Ford Foundation, in July 2001, named Mary one of 20 semifinalists from over 3000 international nominees for the “Leadership for a Changing World Award.”

Dance Vocabulary

What is dance?

Dance is an art form based on movement. There are many different forms of dance, just as there are many different people in the world. Dance is part of culture, and the ways that people dance and the meanings their dances represent are different from place to place.  We can talk about dance in some general categories, although there are many kinds of dance that could belong to more than one category, or to none at all.

Folk dances are dances that belong to a specific group of people and are part of their culture. Often, folk dances have a long tradition, and they are passed down from generation to generation. The dance steps, the costumes, and the music may all have a specific meaning within that culture.

Spiritual dances are often part of the larger category of folk dance. Spiritual dances may be performed as part of a religious ceremony, and the movements, costumes and music may have purposes such as healing or giving thanks.

Social dances are those dances that people do in a social context, to have fun and to enjoy each other’s company. This is the kind of dancing you might see when you to a dance or party. Some social dances are done in partners, while other types of dance can be done alone or in a mixed group.

Entertainment dances are done to entertain an audience. Some entertainment dances you might see on television, such as in music videos. If you go to a football game, you might see entertainment dances when the dance team performs on the football field at halftime.

Concert dances are dances performed live in a theatre in front of an audience. Many times concert dances are created to express an idea from the imagination of the choreographer. There are many different forms of concert dance.

Ballet (say BAL – lay) is one of the oldest forms of concert dance. Its roots are in the court dances of the French royalty. Many of the steps for ballet were originally taken from folk dances and social dances. In classical ballet, there is a set vocabulary of dance steps that choreographers and dancers use. Now, the term ballet is used not only to describe the dance form of ballet, but also to describe any long concert dance. So, even if the dance you are seeing is in the form of modern dance, it may be described as a ballet.

Modern dance is only about 100 years old and is a newer form of dance. There is a very broad range of dance that can be called modern dance. Often, the dancers are barefoot and they may wear pants instead of skirts. In modern dance, each choreographer makes steps totally from his or her own imagination, and many choreographers try to be as original as they can. Some dances tell a story, and some do not. Some are funny, dramatic, serious, scary or sad. Sometimes the dancers might do unusual things, like roll around on the floor, dance upside down, or talk while they dance. There is no rule that can describe all of modern dance, because as soon as there is a rule, someone will try to break it!

Integrated dance refers to dances that bring together people of different ages, ethnicities, and abilities. The Dancing Wheels Company was the first professional physically integrated dance company in the United States. Company members are individuals with and without disabilities, who are trained as professional dancers.

Musical theatre is not just dance, but is a combination of music, acting and dance. In musical theatre, the performers have to sing, act, and dance to tell a story. The dances that are in a musical theatre show are choreographed to go along with a story, showing the audience how the characters feel about what is happening.

Movement is the element common to all dance, and within each dance form movement has meaning to the dancers and to the spectators of the dance. The movement can communicate ideas differently than words. Sometime the meaning of the movement is to tell a story, such as in a classical ballet. Other times, the meaning of the movement is to unite people to celebrate something, such as in a folk dance or social dance. Sometimes, people dance simply because they like the feeling of moving in different ways.
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What kind of dance is Bridging?

In some places in this guide, we refer to the Bridging production as modern.  That is because it is a dance that uses human struggles and triumphs to tell a story.  The Bridging production is an example of concert dance, where the choreographer uses his imagination to express an idea in a dance that is presented on stage.  This idea came about to incorporate Science, Technology and Wheelchairs. Within the piece there were segways and wheelchairs used as well as human bodies to express movement from within. The original production was a collaboration with another dance company in Cleveland who work a lot with improvisation and counterbalance partnering so, combined, it worked with varying elements in Science. The idea behind this piece was about communities supporting each other like that of a bridge. 
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A Dance Company

A dance company is a group of dancers who work together, rehearsing,

performing, and making dances. Everyone has to work together for the company to be successful. In most dance companies, everyone takes a dance class together every day. Even when dancers are grown up, they still have to go to class! By taking class every day, a dancer can keep in shape and learn new technique. There is so much to know in the field of dance that it is impossible to ever be finished studying!

Each teacher has something new and unique to share with students.  Sometimes, dancers have to teach steps to each other, or help each other solve problems when they are working on difficult choreography.

Most dancers train and rehearse for three to five hours every day. The Dancing Wheels Company members have class from 10-11:30 am, lunch from 11:30-12 and rehearsal from 12-3.  Sometimes when they have performances they have rehearsal besides that!  When they are in rehearsal, each person has to responsible for knowing his or her part, as well as helping the group work together. No one ever does the dance perfectly the

first time! It is very similar to doing homework when you are in school – you do the

homework at home, away from school and by yourself. When you see a performance,

you watch the dancers for about an hour. But in order to prepare for that one hour, the

company spends about one hundred hours learning and practicing the dance.
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About Dancing Wheels

Dancing Wheels is a physically integrated dance company, which means that both

wheelchair, or sit-down, dancers and stand-up dancers work together. Working in this

way is challenging, innovative and fun for all of the dancers.

In any dance company, everyone moves a little bit differently, just like everyone

has handwriting that is different. Even if we all write the same word, it will look

different because our individual writing is different.  In Dancing Wheels

when the dancers work together, people have to use their imaginations even more as they

translate their movements between stand-up and sit-down dancers. For example, if a sitdown dancer rolls across the floor and then quickly stops and picks up her front wheels, there are many different ways a stand-up dancer could interpret that. The stand-up dancer may decide to run across the floor, stop suddenly, and fall backwards, kicking her legs into the air. This is just one example of the ways that dancers teach each other and translate movements so that they can work on each person’s body.

The wheelchair dancers have to learn to use their chairs in new and exciting ways.

A wheelchair was once just a tool to help someone who had a mobility impairment to get

around. For the performers in Dancing Wheels, however, “getting around” takes on a

whole new meaning! When they are dancing, the “wheelers,” as they are sometimes

called, have to learn to turn quickly, stop, and lift their wheels off of the ground,

balancing carefully on the back wheels. In some cases, the wheelchair acts as an

extension of the dancer’s body, and the wheeler has to learn to coordinate parts of the

chair the same way a stand-up has to coordinate his legs and feet. Other times, the

innovative choreography has the wheelers come out of their chairs, and all of the dancers

use the wheelchairs like any other tool or prop.

The stand-up dancers also have a challenge in working in this company. Many

stand-up dancers grew up taking dance classes with only other stand-up dancers, and

before coming to Dancing Wheels; they had never worked with people who use

wheelchairs. In the choreography that Dancing Wheels performs, there is often contact

partnering. Contact partnering means to touch, lift, or interact with another person in

space. When doing contact partnering with a person using a wheelchair, both people

have to use the chair! The stand-up dancer has to learn how to partner with the

wheelchair. This means learning about where to hold the chair, how much it weighs, and

how to make it work. Many stand-up dancers practice by using a wheelchair to learn

how it works.
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The History of Dancing Wheels

In 1980, Mary Verdi-Fletcher formed an innovative dance troupe, Dancing

Wheels. Born with spina bifida and utilizing a wheelchair for mobility, Mary faced

enormous challenges to fulfill her aspirations to dance professionally. As the President,

Founding Artistic Director and Principal Dancer, Mary created Dancing Wheels to

provide the opportunity for all people of all abilities to experience the artistic expression

that dance provides. The mission of the organization is to educate, integrate and employ

people with and without disabilities in the arts through outreach activities, public

performances and advocacy.

Dancing Wheels has had a rewarding history of expanding the vision of dance.  By exploring an innovative art form, Dancing Wheels brings together the talents of dancers with and without disabilities. The Company’s professionalism and artistry has won critical acclaim by demonstrating the artistic capabilities of artists with and without disabilities.

Proudly, the Company has been recognized as ambassadors for both the arts and

disability communities. Dancing Wheels has reached over 3 million people since its

inception in 1980 with its award-winning lecture/performances, school assembly

programs, master classes and mainstage concerts. Dancing Wheels also fosters the

development of other physically integrated dance companies in America by providing

guidance, examples and program development.

Expanding beyond the capabilities of most dance organizations, Dancing Wheels reaches populations that would not otherwise have opportunities to participate in the arts on an equal basis. Children and adults with

disabilities work together with their nondisabled peers to achieve the benefits that only the arts can afford.
The School of Dancing Wheels, located in downtown Cleveland, is the only

school in Ohio focused on fully physically integrated movement and dance classes. In

our state-of-the-art accessible studios, children and adults with and without disabilities,

students with economic challenges and senior citizens enjoy the dance experience.

The Dancing Wheels Company and staff members are unique in their passion to

ensure full and equal access to dance. The School of Dancing Wheels’ teachers

acknowledge individual abilities to encourage students to dance to the fullest potential.
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About Disabilities
A disability is a physical, sensory, mental or cognitive impairment that limits

one’s ability to participate in one or more common daily activities. However, people who

have disabilities are often able to participate in the activities of their schools, families and

communities just like people who don’t have disabilities. Sometimes, the person with a

disability needs some type of adaptation to help him or her to do the things that are part

of daily life. There are many different adaptations that can be used to help people with

disabilities, and creative people continue to invent more. Here are some examples of

disabilities and the creative and important adaptations that can help people with those

disabilities to participate in everyday activities.

Mobility Impairment

People who have mobility impairment need adaptations to help them move around. Some people use crutches or leg braces to help them walk. Other people use a wheelchair to move around. Crutches, braces, walkers, and wheelchairs are all examples of adaptations for people with mobility impairments. Adaptations are also made to the environment to help people with mobility impairments. These adaptations include ramps, elevators, wide doorways and wheelchair lifts on vans and busses.

Hearing Impairment

People who have a hearing impairment are not able to hear all of the sounds in the

world around them. Some people are deaf, which means they have a total hearing loss.

Other people are hard of hearing. They have some hearing, and may use a hearing aid to

help them hear. Adaptations for hearing impairments include hearing aids, the use of

sign language to communicate, closed captioning on the television and telephone

typewriters to use the phone.

Vision Impairment

People who have vision impairments are not able to clearly see all the things in

the world around them. There are different types of vision impairments. Some people

are completely blind and are unable to see anything. Other people with vision

impairments have partial vision, and may be able to see some shapes or colors.

Adaptations for people with vision impairments include eyeglasses, large print books and

books on tape, audio description, and specially trained dogs who works as an assistant.

Deafblindness

Deafblindness is sometimes known as dual sensory impairment or multi-sensory

impairment and is more than a combination of visual and hearing impairments.

Deafblind people may not be totally deaf and totally blind. Many deafblind people have

some remaining hearing and vision. Some, though, have nearly complete loss of both

senses. Deafblind people find that their mobility, communication and access to

information is usually greatly affected as most of what we learn about ourselves and our

environment is through sight and hearing. Just as Anne Sullivan served as the eyes and

ears for Helen Keller in daily living, a guide/communicator provides the same services

for deafblind people today. The majority of deafblind people use the deafblind manual

sign language to communicate. Other adaptations for deafblind people are the Braille and

Moon systems for writing and reading; computers with speech synthesizers and refreshable Braille displays; and mini-coms and TeleBraille to use the telephone.

Developmental Disabilities
People who have developmental disabilities (DD) may have difficulty learning new things and remembering the things that they have learned. Some people with DD may need assistance with tasks for daily living, like finding their way around, eating at a

restaurant and shopping at the mall. Adaptations for people with DD include special classes as well as assistance from teachers and personal care attendants to learn about and practice school skills and life skills like riding a bus and shopping for food.

Autism

People who have autism may have difficulty understanding and using language,

relating to other people, and processing sensory information. Some people who have

autism may not speak or may only speak with a few words. Some people with autism

might not understand how to have a conversation with other people and might have

difficulty making friends. Other times, people with autism might be bothered by loud

noises or large crowds and they may need help learning to be calm. Adaptations for

people with autism include special classes and help from teachers, occupational therapists

and speech therapists to learn communication and calming skills. Some people with

autism have difficulty understanding spoken language, so written instructions or picture

cards are another adaptation that people with autism may use.

Learning Disabilities

People who have learning disabilities sometimes have difficulty learning to read

or to do math. This sometimes makes it difficult for them to learn and to do school work.

Adaptations for people with learning disabilities include special classes and working with

teachers who can help them to figure out new ways of learning. People who have

learning disabilities may need extra time to read. They may need to learn by saying

things out loud or they may use music or movement to learn. People who have disabilities are all different, just like people in general. The nature of a disability and the ways in which it impacts a person’s life are unique to each person.

For example, the wheelchair dancers in The Dancing Wheels Company have

mobility impairments. They cannot stand or walk so they use a wheelchair as an

adaptation to move. In the dance world, it is usually assumed that people need to have

full use of their legs to be dancers. The Dancing Wheels dancers use their creativity and

determination to show people that the ability to walk is not always necessary to dance.

. By making the adaptations, the dancers are able to dance, which is something they enjoy doing and want to do. Other dancers who have worked with Dancing Wheels have other types of disabilities such as hearing impairments, vision impairments or cerebral palsy. For each person, the type of adaptations that are made, the way that person dances and the contributions to the dance company are truly individual.

Newton’s Three Laws of Motion 

1. Objects at rest remain at rest, objects in motion remain in motion is a straight line at a constant speed unless acted upon by a net force. 
· An object experiences a net force when the sum of the forces on it is not zero.
Stand still on the floor and the net force on you is zero.
There is a large gravitational force on you downward plus an equally large contact force from the floor upward. These two forces sum to zero.
2. F = ma 
· Mass is not force. This is one place where physicists take common words and give them different scientific meaning. Mass is measured in kilograms. Force is measured in newtons. Newton's second law tells how much force, F, is needed to accelerate with acceleration, a, a mass m.
3. For every action there is an equal and opposite reaction. 
· Consider a tug of war. Two people at opposite ends of a rope pull on each other trying to make the other person move across a line. Here is a question that is purposefully stated in a misleading way. Since the force that person 1 exerts on person 2 is equal and opposite to the reaction force that person 2 exerts on person 1, how can anyone ever win a tug of war? To answer this question, consider the forces on one person only.

This is an important general rule: First, before starting any problem   about motion, always draw a border around the object whose motion you want to study. You must identify an object before proceeding. Then draw all of the forces on that object. In the case of the tug of war one choice is one of the people. 

The forces on that person are:

· The force of gravity down, 

· The force of the ground up (these two forces are equal and opposite but they are not an action reaction pair because they are on the same object.) 

· The upward contact force of the rope on person 1 

· The friction force of the ground on person 1. 

If the force of the rope exceeds the friction force exerted by the ground then this person will accelerate toward the rope and perhaps lose the tug of war.

Excerpts from Dynamic Alignment Through Imagery
The Law of Inertia

To move any part of your body inertia must be overcome. If you are leaping across a dance floor, you must exert force to break your forward motion. Inertia depends on a body’s mass; the larger the mass the greater the inertia. 

The Law of Acceleration

The greater the force and the smaller the mass, the more it will accelerate. It is easier to partner a smaller, lighter dancer because the force you apply has a greater effect. Before executing a lift in dance, you usually practice the step on your own. Obviously, when lifting your partner, increased efforts are required. Because the mass of the moving system has increased, you need to exert more force. Imagine the weight of your dance partner just before lifting. By readying your muscles to deal with increased forces, you increase fluidity of motion and reduce the likelihood of the injury.
The Law of Reaction

A reaction is a force that acts in a direction opposite to the action. Forces always come in pairs. As soon as two forces contact on each other, reaction force is involved. If you lean two books against each other, each one is exerting force against one another. Objects can either sit on top of, be braced against, or hang from one another. If you place one hand on the ballet barre, you and the barre exert force against each other.  When you are seated on a chair on the tuberosities of the Ischia, or sitz bones, the chair’s reaction force is less than your body weight because the chair legs are partially supported by the floor. If you push rapidly against the ground with a force that is greater than your weight, the ground pushes back with a force greater than your weight, propelling you upward. 
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Figure 9.1 Reaction forces in the form of pulls and pushes are what create balance in
partnering. i
Adapted, by permission, from N. Serrebrenikov and J. Lawson, 1989, The Art of Pas de Deux
(Pennington, NJ: Princeton Book Co.).




Concurrent Force Systems

Two or more forces that act on the same point of an object but are not in line with each other are part of a concurrent force system. Figure 9.5 shows three force vectors being exerted by a male dancer to stabilize a female dancer on his shoulders. The force vectors arise from the contact of hand against hand, knee against shoulder, and shoulder against knee. The male dancer’s effort is lowest when the female dancer’s COG is balanced over his COG. This alignment of COGs occurs when the resultant force vector is in line with both dancers’ LOG. 
[image: image13.jpg]Figure 9.3 (a) Two forces in line with each other—a linear force system. (b) Two forces at an angle to
each other—a concurrent force system. (c) Two forces parallel and at a distance to each
other—a parallel force system.




Parallel Force System

If the forces acting on an object are parallel to each other and lie in the same plane, they are part of a parallel force system. Levers are examples of parallel force systems. The closer a weight situated on a lever is to the center, or fulcrum, the less force is needed to counterbalance the weight. 
Lever Systems

A lever can amplify force, change its direction, or make a force work at a distance from where it is applied. A lever consists of two forces acting around a pivot (also called a fulcrum): the effort force (EF) and the resistance force (RF).

· First-Class Lever: The Seesaw

· The seesaw is a very versatile lever. It can be used to lift a heavy weight with little force or to move a weight a great distance with just a small movement of the force arm. Other first-class levers in the body are the vertebrae balancing on top of each other, the pelvis balancing on the heads of the femurs, the femur balancing on the tibia, and the tibia balancing on the talus. 
· Second-Class Lever: The Wheelbarrow

· A second-class lever such as the wheelbarrow (figure 9.10b) is efficient because the resistance force is between the fulcrum and the effort force, so the length of the effort arm exceeds that of the resistance arm. The foot can be considered a second-class lever as it pushes off the ground to lift the weight of the body upward (figure 9.10a). 
[image: image14.jpg]Figure 9.10 Second-class lever, the wheelbarrow.




· Third-Class Lever: The Crane

· Here the EF is closer to the fulcrum than to the resistance. However, the advantages outweigh the loss of force by saving weight and allowing the distal ends of the bones to move rapidly through space. A small contraction of a muscle at the proximal end of the bone near the fulcrum creates a large arc through space at the distal end of the bone. 

Imaging the Mechanical Advantage

· Counterweight: When your leg is going up, image the trochanter (the prominence at the proximal end of the femur) dropping down the back of the leg as a heavy counterweight.
· Billiard Ball: Think of your leg as hallow and, as it moves upward, imagine a billiard ball starting at your foot and rolling down through your leg toward the socket. 
· Gust of wind: Think of your foot being propelled upward by a strong gust of wind.

· Imaginary hand: Think of an imaginary hand pushing your foot upward.

· String: Imagine a string is attached to your foot and is lifting your leg. 

Angular Motion

· A pirouette is an ideal example of angular motion. The mass of the turning object defies the moment of inertia, or the body’s resistance to change in angular motion.  Torque arises from a force couple, which consists of two equal and opposite parallel forces acting on a body. In preparing to turn, the dancer’s feet are placed at a distance, ready to push against the floor. The floor then pushes back with an equal and opposite force. The greater the distance between pushing feet, the greater the torque. 
Energy Consolation

· In a normal standing position, the head has more potential energy than the hips or the knees because the head has the longest distance to fall to the ground. If it were to fall, it would have the most kinetic energy. In a vertical leap, one you leave the ground against the resistance of gravity, you are moving through space and have kinetic energy. When you execute a battement, chemical energy in the muscles transforms into kinetic energy as the muscles contract. This energy is then used to move the bones as levers. The levers gain potential energy as the leg rises into the air. Elastic energy is created as the elastic components in the muscles, tendons, and connective tissues are stretched. As the leg pauses for a moment before going back down, its potential energy peaks. As the leg comes down, it transforms elastic and potential energies into kinetic energy.  These physics principles indicate how to create efficient movement. 
* Franklin, Eric N. (1996). The Laws of Motion and Force Systems. Dynamic Alignment Through Imagery (p.89-105). Champaign, Illinois: Human Kinetics.
Pre-Visit Educational Activities with Newton’s Law
STATION #1 Clothespin Lab
Materials:
Goggles for each student
clothespin
string
2 broken pencils (one smaller than the other)
cookie sheet (or other unburnable flat surface)
safety stick matches 

Procedure:
1. Using the string, tie the ends of the clothespin so that the clothespin is open.
2. Place the cookie sheet, upside-down, on the floor. (The middle of the room is a good place. Someone should
monitor the area, to be sure that students are not in the line of fire)
3. Place the tied clothespin on top of the overturned cookie sheet so that both halves of the clothespin touch the
cookie sheet. ( not just one half is touching).
4. Place each pencil on opposite sides of the clothespin, near where it is tied. The pencils should be perpendicular
to the clothespin.
5. Use a match to light and burn the string. Try not to burn the clothespin or your fingers.
6. Measure the distance that each pencil travels and record your observations.
7. If there is time, repeat the demonstration using other objects of differing masses. Be sure to record your
observations. 

STATION #2 Dominoes
Materials:
6 dominoes
ruler
book to use as a barrier 

Procedure:
1. Set up a book to use as a barrier so the the dominoes do not leave the table.
2. Stack the dominoes with the widest parts touching each other. Place the stack 8 to 12 inches from the barrier.
3. Use the ruler to hit the bottom domino, sharply, toward the barrier. The bottom domino should be the only one
that is dislodged, although other may move a bit.
4. Do the same thing, except this time, hit the domino lightly.
5. Restack the dominoes and attempt to reduce the pile, one domino at a time.
6. Let everyone in the group make this attempt.
7. Write down all observations in your notebook. 

STATION #3 Egg and Coin Lab
(this station is two very simple activities)
Part A-
Materials:
nickel
dime
penny
piece of paper 

Procedure:
1. Place the paper so that part of the paper is on the table and part is hanging off the edge
2. Place one of the coins on the paper that is on the table.
3. Attempt to remove the paper from under the coin with the least disturbance to the coin.
(the coin doesn’t move, much) 

Part B- (teacher note-- you may want to have several of both kinds of eggs on hand- label them before students
arrive) 

Materials:
hard boiled egg
raw egg 

Procedure:
1. Spin each egg on the table, separately. Do not spin the eggs so hard that they fly off the table or into something
so that they break!
2. Note what happens as you spin each egg.
3. Which egg do you thing is the hard boiled egg?
4. Explain your reasoning to your group. Try to convince everyone in your group that yours is the correct answer.
5. Let each person in your group do this activity. 

STATION #4 Dropping Objects
Materials:
ruler with a groove in the center
3 marbles of different sizes
pieces of paper
other objects: ping-pong ball, cork, small rubber bouncy balls, cotton balls, etc. 

Procedure:
1. One student should stand on a stable table or other stable platform.
(**TEACHER NOTE: this can be done without additional height of a normal student)
2. The student places the three marbles in in the groove on the ruler and holds the ruler over the student’s head.
3. Turn the ruler so that all three marbles drop at the same time, toward the floor, not the table top.
(one student should be appointed the “retriever”, to watch where the marbles go; others in the group should watch
the demonstration).
4. Repeat the demonstration so that everyone in the group can be an observer.
5. Do the same thing with a flat piece of paper and a piece of paper that has been balled up.
6. The demonstration may be repeated with other objects.
7. Record your observations. 

STATION #5 Car Crash
Materials:
toy car: needs to be a convertible or truck
several textbooks to form a ramp and barrier
clay figure or Ping-Pong ball
string or thread 

Procedure:
1. Set up a ramp that is two textbooks high with a barrier at the bottom of the ramp that will stop the rolling
vehicle.
2. Place the clay figure or Ping-Pong ball in the vehicle in such a way that it will fly out of the vehicle upon impact
with the barrier.
3. Place the vehicle with its passenger (ball or figure) at the top of the ramp and let it roll down the ramp.
(do not shove or push the car down the ramp)
4. Record your observations. Use measurements
5. Increase the height of the ramp and repeat the demonstration, recording observations.
6. Use a thread or string to tie the passenger into the vehicle, and repeat the demonstration.
(**TEACHER NOTE:if a clay figure is used the string will likely cut or amputate part of the figure’s body
7. Repeat the demonstration. 

STATION #6 Vinegar and Soda Demo
Materials:
safety goggles
vinegar
soda
tissue paper or toilet tissue (do not use paper towel)
straws
16 ounce plastic bottle
cork or rubber stopper to fit bottle
petroleum jelly
beaker of at least 100 mL
tablespoon
(**TEACHER NOTE: this activity requires an area of at least 25 feet long. A box marked on the floor with
masking tape will help students determine where to place the straws and bottle on the floor). 

Procedure:
1. Put on safety goggles
2. Find the box marked with masking tape on the floor for this activity.
3. Place three straws, side-by-side, on the floor, inside the box.
4. Pout 100mL of vinegar into the bottle. Then lay the bottle on its side, making sure the vinegar does not leak out.
Then place the bottle horizontally on top of the straws. (The length of the bottle should lay across all three of the
straws). The bottle top should be facing away from the classroom and students. 
5. Coat the rubber stopper or cork with petroleum jelly.
6. Place two tablespoons of soda on a piece of tissue, roll the tissue and twist the ends.
7. Put the wrapped tissue in the bottle and quickly fit the stopper or cork loosely but securely into the mouth of the
bottle. Do NOT force the stopper/cork in tightly!!! Be sure the tissue paper and its contents are in contact with the
vinegar.
8. BE SURE THAT EVERYONE, including students that are not in your group, STANDS TO THE SIDES OF
THE BOTTLE... not in front or behind the bottle.
9. Observe what happens and record measurements.
**Once the stopper/cork is in the bottle, students should not touch the bottle until the stopper/cork is expelled.
Should any adjustments need to be made or the demonstration does not seem to work, the teacher must assist.
10. CLEAN-up-- washout the bottle; throw tissue away; use soap to clean stopper/cork; return materials and
supplies; wash/dry goggles; wipe table and floor, if needed. 

NEWTON’S LAWS -- STUDENT LAB QUESTIONS
STATION #1 Clothespin
1. what you observed using terms that we have learned in this unit.
2. Was the force on each pencil the same? Explain
3. Give some practical examples of this activity. 

STATION #2 Dominoes
1. What happened when you hit the dominoes sharply?
2. What happened when you hit the pile gently?
3. Were you able to reduce the pile completely? Why do you think this was possible? 

STATION #3 Eggs and Coin
1. Were you able to move the coin without disrupting it?
2. Why is this trick possible?
3. What happened when you spun each egg?
4. How does inertia help you decide which is the hard boiled egg? 

STATION #4 Dropping Object
1. Could you tell which object hit the floor first? If so, explain why you thing that object hit the floor first.
2. Were forces caused by air important in the investigation? Why?
3. What did you observe when you used different objects? 

STATION #5 Car Crash
1. What happened to the passenger in the first trial? Why?
2. How far did the passenger travel from the vehicle in the first trial?
3. Did the height of the ramp make a difference in how far the passenger traveled? How? Why?
4. Could you make a better seat belt? Explain it. 

STATION #6 Vinegar and Soda
1. What happened when the vinegar and soda mixed?
2. Did the stopper fly out of the bottle? If so, in which direction did it go?
3. Did the bottle move? If so, which direction?
4. How could Newton’s 3rd Law be used to explain what happened?
5. How could Newton’s 2nd Law be used to explain what happened? 



Helpful Websites

1. http://www.grc.nasa.gov/WWW/K-12/airplane/newton.html
2. http://quest.nasa.gov/space/teachers/liftoff/newton.html
Eleven Do’s and Don’ts when you meet a person with a disability
1. Offer assistance as you would to anyone else. For example, to push a wheelchair or to guide a person who is blind. The person will indicate whether or not the help is needed, and “no, thank you” must be respected. Most people who are disabled will not hesitate to ask for needed help and will be specific as to how it should be given; for example, a person who is blind usually prefers to take your arm rather than to have you grab his or hers.

2. Noticing an obvious disability is not rude; however, asking personal questions about it is inappropriate.

3. Always talk directly to a person who is disabled rather than to the person who may be accompanying him or her. Never talk about a person who is disabled to the person he or she is with as if the person does not exist. This includes an interpreter for a person who is deaf.

4. Do not be concerned if you use the words “walking” or “running” when talking to a person who uses a wheelchair, or “do you see?” when talking to a person who is blind. People with disabilities use these words themselves and think nothing of it.

5. Do not avoid using words like blind or deaf when associating with people with these disabilities. People with disabilities are aware of their disabilities and do not need to be shielded from the facts.

6. When talking to a person who uses a wheelchair for any length of time, it is better to sit down in order to be at the same eye level. It is very tiring for a person to look up for a long time.

7. If you are with a person who is in a wheelchair and you are going somewhere, see if it is accessible to people in wheelchairs before you go. This will save a lot of time and embarrassment. Ask questions such as “Are their stairs?” or even “a step into the building?” “Do you have a ramp?” ”Is the bathroom accessible for people who are in wheelchairs?”

8. Remember that if a person does not turn around in response to a call, it may be that he or she is deaf. A light tap on the shoulder to get a person’s attention makes sense.

9. Never gesture about a person who is blind to someone else who may be present. This will inevitably be picked up and make the person who is blind feel that you are “talking behind his or her back.”

10. Lip reading by persons who are deaf can be aided by being sure that the light on your face is not behind you, and by taking all obstructions such as pipes, cigarettes or gum out of the mouth, keeping the lips flexible and speaking slowly. Additional communication could include body language, pantomime, gestures of all kinds and written communication if necessary.

11. Some people who are disabled may have difficulty in talking or walking. Be considerate of the extra time it may take a person with a disability to say or do things. Let the person set the pace for talking or walking.

Science: A Catalyst of Art in Motion 
Science

Physical Science

· Explain the movement of objects by applying Newton’s three laws of motion.
· Demonstrate that energy can be considered to be either kinetic (motion) or potential (stored).
· Explain how energy may change form or be redistributed but the total quantity of energy is conserved. 
Science and Technology

· Explain the ways in which the processes of technological design respond to the needs of society.
· Explain that science and technology are interdependent; each drives the other. 
Scientific Ways of Knowing

· Explain how scientific inquiry is guided by knowledge, observations, ideas and questions.
Fine Arts

Creative Expression and Communication

· Create and perform a movement phrase with a beginning, middle, and end

· Perform a memorized movement

· Perform basic dance movements, body positions, and spatial patterns from one or more dance styles and traditions

· Respond to a dance by identifying sensory and expressive characteristics.

· Perform a variety of movements with clarity, focus, and kinesthetic awareness while communicating an experience, story or event.

Connections, Relationships and Applications

· Discuss how dance contributes to a healthful living.

· Explain common issues, topics, and problems that demonstrate the connections between dance, other art areas, and discipline outside the arts.
Analyzing and Responding

· Recognize and discuss the different ways that dances are created or performed.

· Analyze how dance elements are used to convey concepts or themes in dance performances.

Valuing the Arts/Aesthetic Reflection
· Demonstrate inquiry skills when stating and supporting their views about

The Dancing Wheels Company and School would like to thank 

our Major Sponsors

The George Gund Foundation
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