


EI Preface

It is with great pleasure and pride that CESI presents its seventh
Sourcebook, which continues the tradition of providing practical
and exciting activities to supplement and enrich your science
program. CESI’s dedication to stimulating, improving, and
coordinating science teaching throughout grades K-8 is evident
as you read through and use this publication,

Teaching Elementary Science With Toys: CESI Sourcebook VII
offers teachers lots of ideas, using inexpensive materials, which
get kids involved in investigations and problem solving. What
better way to teach science than through the toys they love to play
with? Richard Freyman attributed a great deal if his interest in
science to his father who always asked him to look more closely
at things, to try figure out why or how they worked, and to one of
his early school teachers who encouraged his curiosity, allowing
him to explores ideas.

CESI owes a debt of gratitude to Linda Froschauer who selected
the topic, contacted authors and reviewers, edited, formatted, and
worked with ERIC/SMEAC to produce this quality publication.
To Linda, to the cadre of educators who helped with the selection
and evaluation process, to the talented and enthusiastic authors, to
the artist, and ERIC/SMEAC we say a heartfelt THANK YOU!
You have contributed in a very real way to the science leaming in
our schools.

We are interested in continuing to offer sourcebooks for teachers.
We welcome your comments on this book, your ideas for future
publications, and offer to author activities.

-Eileen Bengtson
President, CESI 1992-93



Using Thir Book

A book for teachers, by teachers provides a great richness of
possible student experiences. However, like all collections
of activities, the student outcomes are dependent on your
professional decisions. As you select activities to develop
with your students, I suggest you keep a few points in mind
concerning the content of this book.

Fach activity is comprised two components 1). the science
content to be understood and 2). the “sciencing” of the

activity .....children doing, recording, expressing ideas,
verifying their ideas, participating in further investigatons,
working with others, etc. The body of research on student
misconceptions is a waming to us to be sure that students

are ready to learn and have the correct conceptualization of the
content necessary to build upon. Likewise, it’s important to

be sure students are ready for the next step in the “sciencing”
process.

This collection of activities is meant to provide suggestions,
food-for-thought. It is impossible to provide over 50 activities
in any single book that will totally develop ali concepts for all
children. Satisfying the needs of your students is, as always,
up to you. Some of the activities are stronger in the area of
science concept development, others concentrate on science
process. All of them can be stretched in many directions to help
your students learn and grow.

You will find no grade level indicators on these activities.
Many of them can be used K-6 through the manipulation of
materials, content level, questioning, and expectations.
When making your selections, think of each as a possible
introduction, reinforcement, culminating, or assessment
activity.

Although many activities provide classroom management
suggestions, you will want to use your best strategies for
cooperative groups, material organization, record keeping,
and safety.

All of these activities were conducted in classrooms with



elementary students. Dual authorship of these activities was
encouraged. Each classroom teacher/author was asked to work
with a content specialist/author. Hopefully this assures accuracy
and classroom effectiveness. That does not mean the activities will
all work in your classroom with your students. Try the activities
before you do them with students. Look for problems

students might encounter, safety hazards, misconceptions that
might be reinforced rather than clarified, and extensions to other
topics. Change the activity to make it work for you and your
students.

The activities in this book include the following information:
Focus: a short description of the science concept or skills
developed through the activity and some background
information for the teacher.

Challenge: a statement of the activity and a question to be
addressed by the student,

Materials: a list of all items needed in order 1o complete the
activity. This does not include materials needed for further
challenges.

Resources: sources of materials not readily available.

Safety note: wamings provided by teachers who used these
activities and/or reviewers — many of these notes are the law
in some states.

Advance preparation: suggested preparation activities for
the teacher to accomplish before class time.

Time: an approximation of time needed to complete the basic
activity,

Procedure: suggestions to the teacher for conducting the
activity with students. This may include organization,
introduction, development, and wrap-up.

Further challenges: possible variations, extensions,
questions for students.

References: articles or books related to the activity. You will also
find a biobliography of all books cited as well as other books that
will support these activities at the end of this sourcebook.

Linda Froschauer

Editor

Teaching Elementary Science With Toys
6th Grade Teacher

Weston Middle School

Weston, CT



Introduction

Last spring in Connecticut I visited the elementary school I
attended in the 1930’s. Every third and fourth grade student had
made a rubberband-powered model airplane (simple, inexpensive
educational kits from the Academy of Model Aeronautics) because
they had known of my aviation interests. We all went out

to the playground, and after a countdown, 100 models were
launched. Amid great excitement, we saw some zoom over the
trees, some land on the roof, and, even more exciting to
youngsters, some crash dramatically after brief one-second
flights. I found it to be a wonderful, inspiring example of the
benefits derived from using toys in school. The youngsters were
delighted to explore a subject none had tackled before. They did
hands-on work to build the models, they tested them and repaired
crash damage, they interacted with each other and with teachers
and a visitor from the outside world, and they saw a write-up of
the unusual event in the newspaper the next day.

I bet a few of those students will now delve more deeply into
airplanes as a hobby—and perhaps later as a profession—and that
all the youngsters felt a bit more comfortable about exploring new
topics, building things, learning by experiment, and enjoying
camaraderie with their peers. Ensuing discussions covered
connections between bird flight and airplane flight, the migration
of birds and butterflies, global challenges of civilization pressures
on a fragile ecosystem, and the fact that the world’s population had
tripled since I was there in third grade. It was a win-win situation,
for the children and the world.

Previously, toys were used similarly at all ages. Continual
leamning is desirable for adults. Throughout our entire lives,
formal schooling typically occupies only some four percent of the
hours we are awake. Obviously, for continual learning it is the
habits and skills we develop at school that are more important than
the facts we leamn. We adults may not describe a sailboat or a
garden or skis or birds or a stamp collection as “toys”, but these all
have the key element of any definition of toys, namely they have
the aspect of play, we are motivated to enjoy being involved with
them. They have another key element: they are not a passive
spectator sport or indoctrination, rather they lure us away from
television into participation that advances physical or mental skills.



For some of us who are especially lucky, even our work is
exciting play.

A very young child is an instinctive leaming creature, full of
curiosity. Watch a two year old in a sandbox with tiny pail and
shovel and you will see not only fun and self motivation but
also a dramatic learning process in action. A six year old
brings the same exuberance to working/playing with hands and
mind. Playing with dolls, pulling a wagon, or making soap
bubbles is enjoyable learning. Every six year old is a genius.
Not only does he/she speak a language (and sometimes two)
fluently, with all its subtleties and exceptions, but the six year
old also can manipulate and outwit two parents. A tragedy of
our educational system is how many of these geniuses are put
in circumstances where they lose self esteem, lose the spark of
curiosity, and get turned off from education. Toys, games, and
experiments can be employed to keep motivating the
youngster. School should not all be just fun and games, but
hands-on activities can help keep the spark alive. In science
particularly, some experiments can be treated as games. The
experiments develop understanding and thinking. They have
the special virtue that they elicit even if the teacher may not be
an expert in science. With the right support tools the teacher
can be comfortable in the role of coach, not competing with the
student, but helping them develop as far and fast as each
child’s ability permits,

The most wonderful toys and games that teach are those that
the students create themselves. The teacher then has the best
possible role—standing back and applauding.

A very valuable science experiment/toy is one that is so
interesting that the student waants to share it with family and
friends. A prism bending light into colors, a solar-powered
model car, creating a cloud by air expansion in a 5 gallon water
jar, optical illusion devices demonstrating the human eye’s
blind spot, counting tree rings, launching a hot air balloon you
built yourself from tissue gores, obtaining a cocoon from which
a giant moth will emerge, etc. — all are worth showing to
others, and in describing them, learning more about them
yourself. In our increasingly technological world, every
student needs some understanding of technology, and of
science as a way of explaining reality and sorting out fact from
fiction. The student may not become an engineer or scientist,
but will become a voter and global citizen. The human mind,
individually and collectively, is the most powerful force on
earth. It now controls civilization’s future. Motivating and



opening students’ minds is simply the most important job in the
world.

A few toys stand out in my early childhood memories: a three
dimensional puzzle of the Empire State Building, model trains,
Erector Set, a little box with a ball that could be maneuvered
past obstacles to a high score, and, best of all, the big
cardboard boxes in which a stove and refrigerator had been
delivered and which could be built into tiny a tiny individual
house. In later childhood and adulthood there were more
sophisticated toys: bicycles, model airplanes, and eventually
even sail planes and airplanes in which I flew. In addition,
while raising three sons, there was the opportunity to indulge in
a new world of toys for children, including toys more advanced
by three decades of technology than the cnes of my youth.
When I was building and flying those model airplanes at ages
eleven through seventeen, I thought I was playing with toys.
Now I realize I was actually receiving a unique and wonderful
education - that some forty years later helped in achieving
human-powered and solar-powered flight, winning aviation’s
largest prizes, and participating in pioneering electric cars.

In summary, the goal of the U. S. education system should be
to turn out one million Benjamin Franklins a year. Ben was
always curious, he played, he designed, he experimented, he
wrote, he inspired, and he connected his science and
technology to the larger issues of society.

-Paul MacCready

Dr. MacCready is the President of AeroVironment Inc. The
creativity and inquisitiveness he experienced while playing
with toys as a child led him to become an adult with the same
type of enthusiasm for learing and playing. He is the inventor
of the Gossamer Albatross, Gossamer Condor, and the Solar
Challenger....a modem day Ben Franklin.

Ursing Toyrsr to
Teach Science




Energy Toyrs learning
Center

By: Beverley Taylor and Anita Kroger

Materials:

Toys which store and release energy.
Some possibilites:

spring-ups

dart guns (rubber tipped)

pull-back cars

jumping disks

any wind-up toy

any battery powered toy

rubber band airplanes

Advance Preparation:

Teacher will need to prepare directions
for any unusual toys, blank observation
sheets, and an answer booklet.

Focus:

All processes, both physical and biological, involve conversion
of energy from one form to another. Toys provide concrete
examples of many of these processes. Toys which are battery
powered convert chemical energy into many other forms of
energy, such as mechanical energy, sound energy and light
energy. Many toys use springs or rubber bands to store energy
temporarily (often called potential energy) then slowly convert
it into kinetic energy as the toy moves. The energy which is
stored in the spring originated in the chemical energy in food
which the body uses to move muscles which then do work in
winding or compressing the spring. Toys such as spring-ups or
jumping disks also involve changes in gravitational potential
energy as they move up and down. This activity is not meant to
be an introduction to energy ideas, but rather to give the
students the chance to review energy concepts and apply them
to a new situation. Also an excellent lead-in to ways in which
humans use and transform energy and energy conservation.

Challenge:
Students will analyze how a toy works through observing all
the various ways in which energy is changed.

Time: About 45 minutes of whole group instruction plus
individual student time at the learning center.

Procedure:

1. Develop a question/observation sheet. Include questions
such as: Describe in your own words what this toy does. How
many kinds of energy do you observe in the operation of this
toy? When does this toy have kinetic energy? Where did this
energy come from? Was energy stored in this toy? If so,
where was it stored? What caused the stored energy to be
converted to kinetic energy? Provide space to write additional
observations not covered by the questions.

2. Develop an answer booklet for the particular toys you use in
your leamning center. This might be in the form of a paragraph
discussing the energy transformations in each toy or a
completed student question sheet for each toy.



3. Introduce the center to students. Explain that over the next
week they are to choose three toys from the center, make
observations of how they work and complete a question sheet.
You may wish to demonstrate any unusual toys at this time and
complete the observation/question sheet with the group.

4, Explain the grading procedure to the students. After they
have completed the question sheet, they should get the answer
booklet and read what it says about their toy. They should give
themselves a grade based on their answers. Their completed
question sheet is turned in for your grade or comment.

5. At the end of the time allotted for students to have access to
the center, hold a summarizing class discussion with the focus
on patterns observed and generalizations which may be made
about the energy toys. Each toy should be briefly
demonstrated and discussed.

An alternate procedure is to divide the class into small groups
and assign each group a toy. They will then complete the
question sheet for that toy and report back to the class.

Further Challenges:

Bring in other toys that transform energy and explain how they
work.

Connections:

Social Studies: Trace energy conversions from the chemical
energy in the fuel which runs the electrical generating facility
to the end uses of electricity such as heat and light.

Language Arts: Write paragraphs comparing and contrasting
two of the energy toys.

Write a persuasive piece encouraging fellow students to use

toys whose energy comes from the person using them rather
than batteries.

References:

«Gartrell, 1.E. and Schafer, L.E.. (1990). Evidence of
Energy. Washington D.C.: National Science Teachers
Association.

«Craig, Annabel and Rosney, Cliff. The Usborne Science
Encyclopedia. London, England: Usborne Publishing Ltd.

Q Can you change the amount of

kinetic energy the toy has from one time
to the next?

Q When does the toy have the most

kinetic energy? ... the most potential
energy?

Q Is friction important in the
operation of this toy?

The Authors

Beverley Taylor is a member of the
physics faculty at Miami University
(Ohio) and Co-director "Teaching
Science with Toys”, a teacher inservice
program.

Anita Kroger is a Gifted and Talented
specialist in Cincinnati, Ohio.



Toys That Change Color

By: Celia A Domser

Materials:

You will need two of the following:
color changer cars

transformers

liquid crystal sun glasses

mood rings

liquid crystal decals

In addition:

thermometers to take room and object
temperatures along with body
temperature.

ice

paper towels

hair dryer or other heat source
tongs or tweezers

Sources of materials:

Toy stores

Edmund Scientific

101 East Gloucester Pike
Barington, NJ 08007
Flynn Scientific

P.O. Box 219

Batavia, [L 60510

How can the color be changed
back to its original state quickly?

Focus:

The nature of color change toys we use today was discoverd in
1888. An Austrian botanist by the name of Freiderich Reinitfer
made the discovery in his work on cholesteric or liquid crystals
from plants. These liquid crystals will change their position
when heated or cooled. In this process, the liquid crystals
change position causing light to be reflected in a different
patten. The result is a variation in color.

Challenge:

Using various toys which incorporate liquid crystals, discover
the relative temperatures at which different kinds of liquid
crystals change colors.

Time: one class period

Procedure:

1. Each student should select two toys which have liquid
crystals as part of their construction. They should be picked up
with a set of tongs or tweezers to prevent heat transfer.

2. Ask students to give a description about their two objects.
The description should include the color of objects before
handling and the temperature of the room at this time.

3. Students should record the following information

»Place the toys in hands for approximately 2 minutes. Note any
color changes.

*Use a digital thermometer to take body temperature and record
it. Some liquid crystals will change color due to body
temperature.

*If the toy does not change when held, use a hair dryer to heat it
further. Note any change in color with the hair dryer. Place a
thermometer in the path of the hair dryer and note the
temperature,

6. Do a study of the length of time it takes for the color to
change back to its original state after heat is removed (at room
temperature).

7. Heat one of the toys again and afier it changes color cool it



directly on a bed of ice. Record the amount of time it takes for
this object to change back to its original color.

Further Challenges:

«Order a teaching set of liquid crystal sheets. The set is
especially made so that you have a number of different kinds
of liquid crystals that will change color at a number of different
temperatures. Provide groups of students with a variety of
samples to investigate.

+Conduct a product survey. Have students visit toy stores to
determine and list products that use liquid crystals.

‘Have students create an art project using liquid crystals.

Reference:
Encyclopedia Britannica. (1979). VI: 225.

Q Many machine parts wear

because of friction. Friction
produces heat energy. How do you
think liquid crystal painted parts
would save time and money for a
company using a large number of
machines?

Q What are other uses for
liquid crystals?

Q When liquid crystal paints

are used to design fancy murals on
cars, the designs appear to be
moving, Can you explain why?

The Author

Celia A. Domser is a professor of
physical science at Mohawk Valley
Community College in Ithica, NY.



Magnetic Acrobats

By: Beverley A P. Taylor and Anita M. Kroger

Materials :

For each magnetic toy:

3 small donut-shaped magnets

a pencil, straw or dowel rod in the size
of the hole in the magnets

a ball of clay at least one inch in
diameter

or

1 Magna-Trix™ toy by Tedco, Inc.

Each group of students will need 1
magnetic toy and a ruler

Focus:

Understanding how the magnetic toy mechanism works
requires a good understanding of both magnetism and forces.
The ring magnets have a North pole on one face and a

South pole on the other face. Magnetic poles repel if they are
alike and attract if they are different. The size of the force
depends on the distance between the magnets. When a magnet
appears to “float”, the lower magnet is exerting an upward
force on the upper magnet of just exactly the right size to
cancel out its weight. The greater the weight the smaller the
distance must be in order for the magnetic force to be large
enough. By Newton's third law, the top magnet must also be
pushing down on the bottom magnet with the same size force.
Thus, the force exerted by the top magnet on the bottom
magnet is the same whether it is laying on top of it or
“floating” above it. When a third magnet is added (either
touching or “floating”), the bottom magnet must

now push up with a force equal to twice the weight of one
magnet, so the distance between the lower magnets must get
smaller. The middie magnet is also pushing up {repelling) the
third magnet.

Challenge:

Can you determine what holds up a floating magnet? Does a
magnet still have mass when it is "floating”? If so, how could
you measure it?

Time: 30 minutes

Procedure:

1. This is a small group activity. You may give instructions
for each part orally or prepare an instruction and question sheet
in advance. In the former case, each group would do the
experiment and then the class would discuss the results before
going on to the next part. In the latter, the small groups could
work through the entire activity in a2 more independent fashion
and a summary discussion could be held at the end.

2. Have the students assemble the floating magnets (or use



commercial toys). Make a model by placing the dowel in the
clay to form a stand - see illustration.

3. Arrange two magnets on the stand so that one is floating
above the other. Push down on the top magnet. Feel the force
with which it pushes back on your hand.

4. Using the three magnets make as many different pattemns as
possible. { Two possibilities are shown.) Get together with
another group and see how many patterns you can make using
six magnets. Draw all your pattems.

5. Put three magneis on the stand so that two are “floating”.
Make the top magnet move without touching it.

6. Put two magnets on the stand so that one is floating above
the other. What is holding the top magnet up? Measure the
distance between the two magnets. What would happen if you
put a third one on top so that it floats above the middle one?
Would the distance between the first two magnets change?
Explain why you think it would or would not. Try it and see
what happens.

7. Now take the top magnet off, tum it over and put it back
on. Does this change the distance between the bottom and
middle magnets.? Have students report the results for numbers
6 and 7 to the class including ideas as to why this happens.

9, Conduct the following demonstration. Set up an equal arm
balance. On one side, put the stand with one magnet on it and
enough mass on the other side to balance the toy. Ask the
students what will happen if you add a second, floating,
magnet. Will the balance still be balanced? Be sure to call
attention to the fact that the upper magnet does not touch the
lower one. After making predictions, put the second magnet
on the stand. Many students will be surprised to see the toy
side go down. Discuss the idea that the top magnet is pushing
down on the bottom magnet with the same amount of force as
if it was laying on top of it.

Further Challenges:

What happens if the magnets are set up on a horizontal rod so
they can move freely?

Reference:
White, Jack R. (1987). The Hidden World of Forces. New
York: Dodd, Mead and Company.

Q What other forces are working on
the magnets?

Q Where does this force come

from?

Q Can you make this magnet
jump off the stand?

Q Can you make a general rule

about distance between stacked magnets
for any number of magnets?

Q What other toys use magnets”’

Explain how they work. 1

The Authors

Beverley Taylor is a member of the
physics faculty at Miami University
{Ohio) and Co-director "Teaching
Science with Toys”, a teacher inservice
program.

Anita Kroger is a Gifted and Talented
specialist in Cincinnati, Ohio.



% Grow

By: Celia Domser

Materials:

Each group of two students will need:
2 Grow Creatures™ (same size)

1 quart jar

Water {enough to fill jar)

Paper towels

Metric ruler

Triple beam balance {capable of
measuring to .01 g}

pan

Material Sources:
Sodium Polyacrylate:
Flynn Scientific

P.O. Bob 219

Batavia, IL 60510
Grow Creatures™:
Toy stores

Safety Notes:

Grow Creature™ can irritate the eye.
Wash eyes thoroughly with clear water.
Leave the grow creature in water to
prevent mold growth.

Always wash hands when you are
finished,

Q What is a way to measure the

odd-shaped Grow Creatures™ so that
all are similarly measured?

Creatures

Focus:

Super absorbent chemicals have the ability to pick up liquids
allowing their original size to be greatly increased. These
chemicals have been used in industry as well in agriculture and
our own home. Sodium polyacrylate has been used in toys to
make small figures grow causing the original size to increase
dramatically.

Challenge:

Which Grow Creature™ will hold the most water?

Time: Two class periods. One period for setting up your
material and a second one for completion.

Procedure:

First class period

1. Remove two grow creatures from the package and weigh
cach within 0.01 gram. Use Grow Creatures™ which are the
same shape and size,

2. Measure the length, height and width of your Grow
Creatures™,

3. Place one grow creature into each of two containers. Pour
tap water into each jar and fill to within one inch of the top.
Cover the container to prevent evaporation.

5. If it’s possible, check on the Grow Creature™ every hour
for several hours to note any size changes. If this is not
possible allow 8 to 12 hours or the next class period to
complete data.

Second Class Period
6. Note any size, color or texture changes. Remove grow
creature and towel dry it so that it is not dripping wet.

7. Place a dry, empty container on a balance and mass it. Add
the Grow Creature™ to the pan and mass both together.
Subtract the mass of the pan from that of the pan plus grow



creature to determine the current mass of the grow creature.

Further Challenges:

«Shrink your Grow Creature™. Note how long this takes.
Does the grow creature shrink to the same size?

+Investigate Grow Creatures™ from different companies. Do
they differ? Which companies grow creatures are more
absorbant?

Investigate baby diapers and compare which diapers absorb
more liquid.

+Graph time for absorption versus gain in mass for Grow
Creatures™ and diapers.

«Compare mass of Grow Creature™ to mass of liquid
absorbed.

Connections:

Language arts: Write a story or poem about the life of a Grow
Creature™,

Technology: Think about how a Grow Creature™ could be
used to help people.

Make a drawing of your Grow Creature™ at work helping
someone do their job better, enjoying a sport, or in aide to a
handicapped person.

Q Is there more than one way to
shrink a Grow Creature?

Q What is the ratio of grow creature
weight to amount of water absorbed?

The Author

Celia Domser is a professor of physical
science at Mohawk Community College
in Utica, NY.
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Salt Solutions and
Grow Creaturers

By: Alison Dowd, Tom Runyan, and Jerry Sarquis

Materials:

Each group of students will need:
metric ruler

balance scale (optional)

Grow creature* (small animal-shaped
novelty sold in toy stores under a variety
of names, e.g., Gro Beast™; advertised
to grow to many times its original size
when placed in water)

tap water or distilled water or salt water
solution

plastic container or wide mouth jar
data table for recording measurements
and results

graph paper

Resources:
Accoutrements
Box 30811

Seattle, WA 98103
(206)782-9450
Flinn Scientific

131 Flinn St.
Batavia, IL 60510
(708) 879-6900

Advance Preparation:
Make the salt solutions according to
Table 1.

Q Why do you think some diapers
are called “super absorbent”?

Q What conditions do you think
may affect the super absorber?

Q What would happen if each group
measured their creature differently?

Focus:

Super absorbers, found in diapers and grow creatures, are made
of “water-loving” (hydrophilic) polymers that can absorb an
amount of water equal to many times the original mass. The
grow creatures have a second polymer that is “water-hating”
{hydrophobic) that forms the framework of the creature
enabling it to grow without losing its original shape. Sodium
chloride (an ionic substance) interferes with the ability of the
polymer to absorb water. As the concentration of sodium
chloride increases, the water absorbed by the hydrophilic
polymer decreases. As a result, the grow creature in 3.5%
salt water has little change while the grow creature in distilled
water has the greatest change.

Challenge:

Students will observe the action of the super absorber and
speculate on the most effective conditions for absorbing water.
Which lab team can grow the largest creature?

Time: 20-40 minutes and overnight follow-up

Procedure;

1. Show students a diaper such as “Ultra Absorbent Pamper”.
Describe how a fine powder called sodium polyacrylate can be
removed from the diaper. Tell the students that the polymer
can absorb over 800 times its mass of water under certain
conditions and is known as a “super absorber”.

2. Give each group of students a grow creature. Explain how it
is also made with a super absorber. Have students measure the
creature’s mass, as well as length, width, and thickness. (This
will generate much discussion and a group decision must be

made on the appropriate way to make the measurements.)
3. Record measurements in a data table.

4. Assign each group tap or distilled water or a salt water
solution (prepared according to the following table).



5. Have students label their plastic container or wide mouth jar
with its contents including the concentration for salt solutions,
time of day, and date.

6. Place the creatures inside their containers, saving one as a
control, and leave undisturbed overnight.

7. On the following day, remove the grow creatures from their

solutions, and again measure length, width, thickness and mass.

Compare the measurements to those of the control creature.

8. The grow creature may be retumed to the appropriate
solution for a longer period of time. Measurements can be
recorded periodically until no further change occurs.

Assessment:

Have students record data and constnuct a graph from class
findings.

Very young students may actually line up their grow creatures
on laminated paper to construct their graph.

Further Challenges:

Try adding the grow creatures to other types of solutions (non-
ionic) such as sugar water and compare the results. Does
temperature affect the growth of the grow creature? Is it
possible to shrink the grow creatures? Do they retum to their
original size? How long does it take for them to shrink? How
have living organisms adapted to living in different saline
environments?

Connections:

Encourage students to suggest new uses for super absorbers.
Why are super absorbers sold to add to potting soil? Could a
super absorber be invented to clean oil spills?

References:

Chem Fax! Publication Numbers 755.10 and 1926, Flinn
Scientific.

Harper Encyclopedia of Science

Polymers Link Science and Fun, Marie Sherman, Ursuline
Academy, 341 S. Sappington Road, St. Louis, MO 63122.

Q Which is the solvent and which

is the solute in the solution you are
preparing?

Q What is the concentration of

salt in brackish water, urine, the pcean?

Q How does increasing salt

concentration affect the growth of the
creature?

Solutions Salt | Water
0.5% 2.5g | 500 mL
fresh water 121t | 3 cups
1% 50g | 500 mL
human body | 1t 3 cups
fluids
2% 10.0 g | 500 mL
brakish water| 2t. 3 cups
3.5% 17.5 g | 500 mL
ocean water |3 /2 t.j 3 cups
The Authors
Alison Dowd teaches at Tawanda

Middle School in Oxford, OH.

Tom Runyan teaches at Monroe High
School in Monroe, OH.

Jerry Sarquis teaches chemistry at
Miami University in Oxford, OH.




[ Flying Saucers

By: Carol Van De Walle

Materials:

Class will need one of each:
Aerobie ™

Frisbee, 1 large and | small plastic
foam disc

fabric disc

other available discs provided by
students

trundle wheels, measure tapes, or
measuring strings

calculator

Safety Note:

Students should be reminded to watch
for others in their paths and to be
cautious of flying airfoils.

Advance Preparation:
Prepare a data sheet for each student.

Focus:

Frisbees, Aerobies™, and saucers of other designs and
materials can be used for an exciting outdoor activity
emphasizing measurement, controlling variables, data
collection, and data analysis. These objects are all part of a
group called airfoils because they have a top surface that is
slightly curved and a bottom surface that is flat. This shape is
what produces lift, the same way it does with an airplane as air
travels over the wing. You should find that the Aerobie™ flies
three to four times the distance of a Frisbee. This is due to the
shape of the outer edge, the Aerobie™ has a special lip called
the “spoiler”. Other factors influence the flight of airfoils,
such as angle of release, spin, and wind.

Challenge:
Which type of airfoil will travel the greatest distance?

Time: 3-5 class periods of approximately 40 minutes

Procedure:

Classroom organization: Students work together in small
groups collecting data which will be shared with the whole
class. Each will have an opportunity to test the

different airfoils, observing how they fly as well as distance.

1. Discuss students’ experience with each of the different
airfoils. Encourage accurate observations.

2. Discuss a “fair test”. List variables that must be controlled
including method of throwing, angle of release, thrust, and
amount of spin. Discuss variables you may not be able to

control that may influence the results such as wind speed and
direction.

3. Set up a starting line, divide students into groups with one
airfoil per group. Airfoils will be rotated between groups as

each completes their test.

4. Students should each take a practice throw, observe airfoil



























































































































































































































































































































