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Evaluation

These activities correspond to the activities found on pages 52-53 in Interest Projects for
Cadette and Senior Girl Scouts. They are designed to be fun, easy and inexpensive. The
layout of each activity contains simple instructions for preparation. All GSUSA guidelines
should be followed when doing these activities. ' '
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Introduction

Who, What, Why, When, Where, and How?

Who?

You, of course! This Bridging the Gap Interest Project Patch Guide was written to give _
Cadette and Senior Girl Scouts extra resources to make it easier to investigate science, engi-
neering, and mathematics Interest Project Patches.

What?

What is Bridging the Gap (BTG)? Bridging the Gap is a nationally recognized science educa-
tion program developed specifically for Girl Scouting. BTG promotes the idea that girls can
learn and have fun exploring science, engineering, and mathematics activities when given the
opportunity to try them in a girl-friendly environment. : S

You may have already tried BTG activities as a Daisy Girl Scout, Brownié Girl Scout, or
Junior Girl Scout and know how fun they can be. Fun is of special importance to Bridging

the Gap. After all, LEARNING IS DIRECTLY PROPORTIONAL TO THE AMOUNT OF FUN
YOU HAVE!

Why?

Why do Bridging the Gap activities? Understanding science and mathematics and being .
comfortable with engincering and technology. can help you succeed in any career path-you -
choose. If you dream of becoming an astronaut or a marine biologist, you know you need
strong math and science skills. What many people do not realize is that in today’s world, sci-
ence, math, and technology play a major role in everything we do. So if instead, you dream
of becoming an artist, an athlete, or businessperson, you will be better prepared if you have a
strong background in science and mathematics. Here are the facts:

* Women with good math skills earn more than women without these skills; |

* Engineering will be among the highest paying and fastest growing occupations over the
next decade; and o

* The fastest growing occupations all require strong backgrounds in science, technology,
math and/or engineering.

When?

You can work on your Interest Project Patch whenever you want to do so. Use the Planner
Page and Outline to decide which activities you want to do and plan when you want to com-
plete them. One of the great things about being a Cadette or Senior Girl Scout is that you
plan your own activities, Just remember to consult with your troop leader or an adult advi-
sor and always follow Safety-Wise guidelines.
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Where?

Bridging the Gap activities can be done almost anywhere—at home, at troop meetings, at ser-
vice unit or council events, at school, or any place you find Girl Scouts. You can even com-
plete some of the activities over the Internet. Some.activities require electricity or access to
hot water, but each activity section will list what you need before you begin. '

How?

How do you know if you want to try this Intetest Project Patch? Try the Get Started Activity
first. To complete the patch requirements, you must choose at least 7 activities: :

e 2 Skill Builder activities

* 1 Technology activity

e 1 Semce Project actfvity

e 1 Career Exploration activity : - -

« 2 more activities from ‘any-éante'gsory you choose

The Get Started Activity counts as one of the seven required activities, leaving only six to
complete the Interest Project Patch. Each activity in this Interest Project Patch Guide will
help you complete a different Skill Builder or Technology activity and will have more sugges-
tions for possible Career Exploration activities and Service Projects. Additional links are
provided to help you connect this Interest Project Patch to-a future Gold or Silver project.
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Build a Better Future Activities at a Glance

Read the activity descriptions below and then try the Get Started With Shrink Art to see if
you would like to learn more about the subject of this Interest Project Patch. Then refer to
pages 52-53 of Interest Projects for Cadette and Senior Girl Scouts and the corresponding
activities in this guide to decide which activities you want to do to complete your Interest
Project Patch. P

In the Get Started activity, you will make jewelry from recyclable items as you c¢omplete Skill
Builder #5. Additional activities in this guide provide hands-on activities to:

* Explore the laws of physics as you build your own model of a roller coaster for Skill
-Builder #1.

* Experiment with inexpenSivé devices designed to help people with disabilities. Use what
you discover to brainstorm your own invention for the disabled for Technology #3.

* Solve a 3-D puzzle as you explore Computer Aided Design for Technology #1.

* Plan your dream bathroom and build basic electronic gadgets as you learn about blue-
prints for Skill Builder #2.

These activities are only suggestions. Some of the activities will go beyond the basic sugges-
tions in the Interest Project Patch requirements listed in Interest Projects For Cadette and -
Sentor Girl Scouts. If an activity in this book isn’t interesting to you, change it or choose
another activity. Remember, this is your Interest Project Patch!
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Build a Better Future Planner Page
Make a copy of tlﬁs sheet to plan your Interest Project Patch a(::tivit'ies.' '

My Intei'est I"rojedt. Pét.éh Pléns
My two Skill Builders are:
1) S

2).

My Technology activity is:
1) P . :

My other activities are:

D
2)

My Service Project is:
1)

My Career Exploration activity is:
1)

o
it
-
o
o
-
o
P
o
o
o
-
-
o
o
-

@

My Gold or Silver links could be:
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- Explanation of Icons

. Pay close _at.tent_ion or else!

. Here’s a question for yott

What’s happening and why
Technical information *

Extra tips and hints




2

—__BRIDGING

Corresponding

Activity

Big Idea

Time
Materials

Safety

Clean-Up

Get Started With Shrink Art

Build a Better Future, Skill Builder 5

p. 52, Interest Projects for Cadette and
Senior Girl Scouts o

What is this Interest Project Patch all about?
How can you build a better future? One way
is to recycle items to make new products. In
this activity for Skill Builder #5, you will recy-
cle a kind of plastic, polystyrene, to make
jewelry or decorations.

60 minutes minimum

From your leader;

QO Colored markers (permanent type)
Q Single hole punch

O String or lacing to make a necklace or -
bracelet

U Scissors

Recycle code #6 plastic
Aluminum foil

Cookie sheet

Conventional or toaster oven

O 000 0O

Oven mitt or potholder

Be careful not to touch any hot surfaces
when baking the plastic. Let the plastic
pieces cool completely before touching them.
Be sure to work in a well-ventilated area
because the heated plastic will have an odor.

Make sure to put the caps back on the mark-
ers when you are finished.

T v W e W W W W W YWy
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Do it!

1. Gather waste plastic items with the #6
recycle code. Plastic packaging, cups and
food containers usually have a recycle
code molded into the bottom. The number
in the triangle tells you what kind of plas-
tic the container is made out of if you
know how to read the code. This #6 plastic
is polystyrene. This activity works best
with thin, clear, molded cups, deli or bak-

" ‘ery containers.

Polystyrene plastic items are hard and
shiny and they break easily. These items
are usually clear but can also be black.,
Example of polystyrene items are the thin
clear plastic trays that protect cookies
inside the bag, or plastic boxes that hold

- muffins, cake, and pies from the bakery or
. deli. Hard, clear plastic containers that

hold box lunches or salad are also usually
made from pelystyrene. If you can not find
any of these items at home, a local grocery
store or fast food restaurant may give you

some empty containers,

Polystyrene is also used to make lots of other
things such as Styrofoam® cups and contain-
ers, packing material, plastic silverware and
plastic cups, jewel cases to hold CDs, plastic
toys, and the hard plastic outside cases of
televisions and other electronic products.

Although Styrofoam® and thick pieces of #6
plastic are also made of polystyrene, don’t
use them for this activity. These forms of the

plastic are hard to work with and the final

product will be brittle.
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2. Wash your #6 plastic items. Make sure
they are clean and free of any grease.

3. Turn on your conventional oven or toaster'
oven and. preheat to 395°F. Cover a cookie
sheet with a piece of aluminum foil.

4. Use your scissors to cut some of the #6

plastic item into- pieces. Use only a small
part of the plastic at first so that you have
more to experiment with later. Use the
color markers to color the pieces if you
want to decorate them.

5. Place the pieces of plastic onto the alu- -
minum foil-covered tray. Use a marker to
irace around the original shape of each
piece on the aluminum foil. This will be
your record of what the plastic looked like

before you baked it.

6. Put the cookie sheet with the plastic on it
into the preheated oven and bake it at
395°F for 2 to 5 minutes depending on
how thick the piece is. Thicker plastic will
need to heat longer than thin plastic.
Watch what happens to the plastic as it
heats up. The plastic will start to shrink
and change shape.

Good ventilation will help with any odors
from the baking plastic.

7. Remove the cookié sheet from the oven

and let it cool thoroughly. How much did
the pieces shrink? Did the pieces shrink
more in one direction than the other or did
they shrink uniformly so that the basic
shape stayed the same? Compare them to
your tracings to find out how they shrank.

When objects are made of polystyrene, the
plastic is heated up until it gets soft, and it is
stretched out to be molded. Then it is cooled,
to hold its new shape. When you warm up
the plastic in the oven, it softens again and
returns to its ‘original shape. If the plastic

~ was stretched more in one direction than the

other, it will shrink unevenly when'it is heat-
ed.
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8. Experiment by baking other pleces to see
how they shrink, Use the hole punch to
punch holes in the plastic to see how
small the hole shrinks when baked. Use
markers to color different patterns on the x
plastic before baking. What happens
when the pieces.are heated?

9. Use what you hdve discovered to design

.
-
-
. J
-
o
-
. J
®
®
o - L your own jewelry. If you want to make a
9
®
9
»
®
»
»
»
b
J
b
J
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D
D
4
)
)
)
)
)
)
)
l
D
I

bracelet or necklace, use the hole punch
to put a hole in the plastic before it is
~ baked. . After it has cooled, you can put
. some string or lacing through the hole to
finish your piece of jewelry.

— | To make earrings, trim the colored rim off
o ' the clear plastic top of a Dannon® yogurt
‘ container and see how it shrinks. Some
brands turn into smatl round shapes, which
| are perfect for earrings. You can often Sind
hooks and other settings at a local craft
store. '

What's As it was explained before, when objects are

Happening and - | ;. dc of polystyrene, the plastic is heated up
Why? '

until it gets soft, and then it is stretched out
| to be molded into a new shape. When it is
cooled, the plastic holds its new shape. s
Polystyrene and other plastics do not have a ‘ |
definite melting point like some material such
as ice, where they change from a liquid to a |
solid. Instead these plastics have a tempera- : |

ture cailed a glass transition point. : : ‘ |

When a plastic is cooler than its glass tran- |
sition peint, it is hard and glassy. When the ' ;
temperature of the piastic reaches the glass _ '
transition point, the plastic changes and : K |
becomes flexible because the molecules inside .

‘begin to move around,

The glass transition point for polystvrene
is 212°F, which just happens to be the same
temperature necessary for water to boil.
When you warm up the plastic in the oven, it
does not melt. It gets hotter than its glass
transition point, softens, and returns to its
original shape. If the plastic was stretched

more in one direction than the other, it will | _' f
shrink unevenly when it is heated. k& // ‘

i

l
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" What's Next?

Morxe to
Explore

. Career Links

SGA PP

This activity won't work for other kinds of
plastic, only for #6 polystyrene. Different
types of plastics have different temperatures

for their glass trangition pom

Congratulations! You have just completed
Skill Builder #5 of the Build a Better Future
Interest Project Patch by learning how to
recycle polystyrene plastic. Some people

~ believe that disposable plastic plates, cups,

and silverware and foam packing peanuts are
bad for the environment. But are these

" things bad or is it how people use and dis-

pose of them that is the problem?
Polystyrene objects can be cleaned and
reused or simply recycled. Is plastic an envi-
ronmental problem only when people throw it
out because it is inexpensive instead of recy-

 cling it?

As you have discovered, polystyrene plastic is
very common and if you heat it, you can
reshape it to make new things. Plastic plates,
cups and silverware can be turned into lots of
things such as packing material or cases for
audiotapes.

If you want to continue Workmg on this
Interest Project Patch 'use the Interest Project
Patch plahner to help decide what activities
you want to do. Remember, this is your
Interest Project Patch. You choose the activi-
ties that you want to do.

Find out if your eommumty has a polystyrene
recycling program. Check out

www.polyfoam.com to learn more about poly-
mers and polystyrene

¢. Talk to your guidance counselor at school
and learn more about.careers in environ-
mental engineering or chemical engineer-
ing

A2 22 0022020020290 0972229920290220SCSY
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Service Project .

Ideas

Gold and 3ﬂvgr e

Interest = _
Project Patch
Links

L

Find out what kinds of things can be recy-

cled in your community. Do you have a =

recycling program to collect them where
your troop meets or at your school? If you
already have a recycling program, plan a
service project to encourage more people
to participate in it. If you don't have a
recycling program, you can start one.

Plan to use reusable or recyclable materi-
als as much as possible when you do your
project.

)
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Gorrespdnding

- Activity -

Big Idea

Time

Materials

‘Safety

Clean-Up

L
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Amusement Park Physics

‘Build a:Better Future, Skill Builder 1

p- b2, Intere St_Proiects for Cadette and

Senior Girl Scouts

You probably do not think about Newton's
Laws of Motion when you are riding roller
coasters or other thrill rides at amusement
parks or carnivals, but you would not have
much fun without these laws. Mechanical
engineers and other people who design roller
coasters and other rides use their knowledge
of physics to keep you safe. In this activity
for Skill Builder #1, you engineer the design
of your own roller coaster.

60 minutes minimum

From your leader:

0 12 feet of 7/16 inch outside diameter clear
plastic tubing

Q 4 one quarter inch diameter stee] ball
bearings

QO Roll of masking tape
To get yourself:
O Small plastic cup

O Chairs, other furniture, boxes and books
to hold or drape the tubing over

Q A friend to help you (optional)

Be careful not to lose the ball bearings.
someone could accidentally step on one and
slip.

Dispose of used tape in the trash and put ail
materials back for the next person to use.
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Do it!

. The ride you are going to design will be

similar to a water slide or a single car
roller coaster. The 12 feet of plastic tubing
will be the track and the ball bearing will
be the passenger car. One advantage of
using a tube instead of an open track is
that the ball will not be able to fly off the
track. Some water slides ‘are made of
tubes for the same reason.

. Your coaster does not have an engine to

supply power, so-you will have to depend
on gravity to supply the energy you need
to move your ball bearing passenger
through the ride. Real roller coasters and
water slides also dépend on gravity to
work. Once you walk to the top of a water
slide or are pulled to the top of the biggest
hill of a roller coaster, you basically are
sliding downbhill after you start down. No
matter how many hills, loops, twists and
curves you move through after that, they
are all lower than that first hill,

. Begin building jour model by looking for a

high place to support one end of your tub-
ing. Use the masking tape to hold it in
place or find some other way to anchor it
in place. Be careful not to flatten the tub-
ing when you anchor it. The higher you
start, the more energy your ride will have.

. Tape the plastic cup to the other end of -
- the plastic tubing. The cup must be able

to catch the ball bearing when it rolls out
of this end of the tubing. 'Real roller
coasters use long flat stretches of track
and brakes to slow down and stop a pas-
senger car. A water slide will dump you in
a pool of water to stop you. This plastic
cup acts as your braking system.

. Give the ball -béaring a test roll and see

what happens with a simple no frills set
up like the one shown in the picture
below. The ball bearing should roll all the
way through easily.
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Hapypening and
Why? B
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Start ball here

"4

Tubing
"4

Cup

J

6. Add some variations to your coaster. Try
putting in hills, loops, spirals and curves
and see what happens when your ball
bearing takes a ride. Does it make it all
the way through to the end?

You can drape the tubing over boxes or fur-
niture and use masking tape to hold it in
place. Thisis easier to do if you have a
friend to help you.

7. Experiment a bit to see what works and
what does not, Does the height of the
-~ starting hill and later hills and valleys
 affect how your ride works? Does a small
tight elliptical loop ‘work better than a

large circular one?

1. ‘The same laws of physics that allow us to
both explore space and keep your.car on
. - the road are behind the fun you have on
amusement park rides. In the 1600's,
three scientists named Johannes Kepler,
Galileo, and Isaac Newton showed that
you could use mathematics to describe
" how things move. This was a radical idea
at the time.

Before this, people believed that things just
moved to their "natural place". For example,

* a rock fell to the ground because the "natural

place" for a rock was the ground and steam
would rise because the "natural place" for
steam to be was in the air. Because of the
work of Kepler, Galileo, and Newton, we now
use words like gravity, mass, force, velocity
and acceleration when we talk about how
things move. We believe that a car moves
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.down the road because the power of its
engine pushes it and not because being down
the road is the "natural place” for a car to be.
The mathematical language physics uses to
describe motion seems complicated but once
you learn to understand it you can explain
how everything in the universe moves,

2. Newton’s First Law of Motion basically
says that an object does not change how it
- moves until a force pushes or acts on it.
That means something sitting still will
. tontinue to sit still and. something moving
- will continue to keep moving at the same
-Speed in a straight line unless some force
. acts on it. .

| Think about the ride you designed. The ball
| bearing sat still until you picked it up. When
[ you picked it up you put energy into it, When
you dropped it down the tubing a force, gravi-
ty, acted on it and pulled it down and
through the tubing, If the tubing wasn't
there, the ball bearing would fali straight
down, but it doesn’t because the tubing push-
s back on the ball bearing. This leads inio
another one of Newton's Laws, the Third Law
of Motion. . o _

3. Newton’s Third Law of Motion says that for
every action, there is an equal and oppo-

. Site reaction. This means that if the hall
‘bearing pushes on the inside of the tub-
ing, the tubing will push back on the ball

- bearing and can change the direction it
moves. While gravity makes the ball bear-
ing be pulled down, the tubing pushes it
up hills, and around the loops and curves,
When you ride real roller coasters,
Newton’s Third Law of Motion is what
keeps you in your seat during the loops
that turn you upside down. When the
seat is pushing up on you, you are also
pushing back on the seat.

4. What about Newton's Second Law of
Motion? The Second Law explains the
relationship between force (amount of
push}, mass (how heavy something is),
and acceleration (change in how it
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moves). Basically, it says that the heavier
something is, the harder it is going to be
to move it or change its direction. Another
way of explaining this relationship is to
say that the force (F} it takes to change

- how something is moving is equal to its

- mass (m) times its acceleration (a) or

. F=ma in the mathematical language of
physics.

This is why the height of the first hill is s0
important to roller coasters and similar rides.
Think’'about thé ride you designed. When the

' top of the tubing is raised higher, the force

caused by the acceleration of gravity pulling
on the ball bearing is going to increase. This
means the ball bearing, which has the same
mass or weight as before will have more ener-

gy to move through the tubing. Think about

the equation, F=ma. If the mass (m) stays
the same and the acceleration {(a) increases,
that means the £ orce (Fl w111 increase too.

When you ride a roller coaster or similar ride,
your body feels and your mind reacts to the
changes in force and acceleration built into
the ride. That is what makes it fun! The
changes in force and acceleration make you

~ feel you are flying out of your seat when you

go over a hill or are being pushed down

‘ through the bottom when you start into a
loop. Newton's Second Law also explains why

some rides have size and weight restrictions.
If you are too small, you don't have enough
mass to stay safely in your seat!

5. Did you notice that a small loop, especially
an elliptical loop, works better than a large
circular loop? If a'loop is too large when
compared to the height of the first hill, the
ball bearing will not have enough energy
to make it all the way around. A smaller
loop needs less energy. To make it around
a loop, the height of the hill before the
loop needs to be at least 2 1/2 times the

“radius of the loop.
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radius

Most real roller coasters use a spectally
shaped loop, which is called a clotheid loop.

On a clotheid loop, the radius gets smaller as

the loop. gets higher which nleans it needs
less energy than a circular loop. A well-

designed clotheid loop gives a ride the ‘maxi-

mum in speed, thrills, and safety.

elliptical or clothoid loop T

6. If :y-o'uwant to learn more about Newton’s |

Laws or better understand the meaning of
words such as mass, force, acceleration,

gravity, and energy, ask your science

teacher for help or sign up to take physics

in high school or college.
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What's Next?

-~ More to
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~Career Links
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Gold and Silver
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Now that you know about some of the physics
used in designing roller coasters, try experi-
menting again. Do you like your new design
better? Go online to
www.learner.org/exhibits/parkphysics/ to
find out more about the physics of roller
coasters and other amusement park rides.

If you really want to lea_rh more about amuse-
ment park physics, there is a lot of informa-
tion available on the Internet. There are also

- websites, which list the most famous roller

coasters and. tell about the history of roller

- coasters. .

“s Research careers in mechanical engineer-

ing. Check if you have any engineering
related clubs at school. You can also
-check www.nae.edu for information.

* Do a roller coaster activity as part of a sci-
ence play day for younger girls. You can
do this activity on a larger scale by using
25 feet of either 1/2 inch or 1 inch inter-
nal diameter plastic tubing and marbles.
Make sure the marbles are small enough
to roll through the tubing.

* The mechanical engineers that design
rides have to check and test every detail to
make sure the final product is both fun
and safe. Do the same thing when you

‘plan your Gold or Silver Project. Check
and test every detail to make sure it runs
smoothly and safely.
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Corresponding
Activity

Big Idea

Tiine

Materials = .

Safety
Clean-Up

Assisting with Technology

Build a Better Future, Technology 3

p. 52, Interest Pro:’ecté for Cadette and

Senior Girl Scouts

Using .a‘nd i'm'rerlit'ing' new tools to make life
casier is what technology is really about.
Everyday tools, doorknobs and devices work

- well for the most people, but they may not

work as well for people who are disabled. In

- this agtivity for Technology #3, you will try

using different tools, designed for people who

- have disabilities, to do some everyday tasks

and brainstorm some ideas for inventions,

- -that can assist others.

60 minutes minimum

From your leader:

1. Se_;tiof' 5 simple devices which assist people

with disabilities

To get y()urself: '
0 Paper
QO Pencil

0 Dl‘a\;'\zing'fnatéﬂals (optional)

No special precautions are necessary.

Put:away all materials when ):IOH finish the

activity, -~

NOTES

J XK
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Do it!

What’s
Happening and
Why?

What’s Next?

GAP

1. Look: over the set of devices and try to fig-
ure out why they are used. Are these
devices useful for. people who have limited
use of their hands? Can they help people
with visual disabilities? Are they useful to
people with other types of disabilities?

2. ‘Would some of these deviées be useful to

you? Try using some of the devices your-
self, Did they make it easier or more com-
fortable to do some everyday task?

3, Have you ever had a temporary or long-
term disability?. What about your family
and friends? What sort of tools wouid
make life easier for a person with that dis-
ability? L '

Since The Americans With Disabilities Act
Law was passed in 1990, our society as a
whole has become more sensitive to the needs
of people with disabilities. When you used
some of the devices, did you find that they
made it easier for you to do things too? An
invention that makes something possible for a
disabled person often make the same thing
easier for another person with a different dis-
ability or no disability at all. A good tool is a
good tool no matter who uses it.

" Devices to assist people with disabilities can

be as simple as a well-placed strip of Velcro or
as sophisticated as a cochlear implant that
can help deaf people hear. Many everyday
gadgets that you can find in regular stores
can be invaluable to a disabled person. One
example of this is a can opener, which can be
operated with one band. Another example is
the small plastic disks that hold pairs of
socks together in the wash. These can make
it easier for a visually impaired person to do
their laundry. :

Think what it would be like to go through
your day if you had trouble using your hands,
or seeing, hearing or walking. What sort of
tools would make your life easier?

Use your pencil and paper to brainstorm and
write down your ideas. Make drawings of
your invention ideas. '
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More to
Hxplore

Career Links -

Seririce; Project |-
Ideas = - .

Gold and Silver
Interest
Project Patch
Links

You may want to see if your invention already
exists. You can check local stores to see if -
you can find any of the things you brain-
stormed for sale or you could check the
Internet or books for assistive technology

- devices. Check www.bridginggap.org for

web links.

~*  Learn more about careers in biomedical

engineering and the new field of rehabilita-
tion engineering research.: Find out if the
public universities and colleges in your

- state have centers which specialize in this.

* Do something to make your school,
church or troop meeting place more acces-
sible for disabled people.

* Do your best to make your project

_ accessible to people with disabilities.

((

) %

NOTES
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3-D Puzzlers

Build a Better Future, Technology 1

p. 52, Interest Projects for Cadette and
Senior Girl Scouts-

Suppose you want to build a house or manu-
facture some invention that has never been
built before? How will you be able to let other
people know what it looks like so they can

. help you build it? You could describe it or

draw a picture showing what it looks like, but
you would have to make sure that you were
able to clearly and accurately communicate
your ideas to others. Computer-Aided Design
and Drafting (CADD or CAD) is a tool that
architects and engineers use to help them
design new things and build them. In this
activity for Technology #1, you will use CADD
style drawings to build a miniature 3-D struc-
ture while you solve a 3-D puzzle.

60 minutes minimum

From your leader:

LW Puzz 3D® miniature puzzle

Q One large die with numbers on the sides

To_get vourself;

U No extra items
No special precautions are necessary.

Be sure to return all the puzzle pieces and the
instructions to the box when you are finished.
See puzzle instructions for how to order
replacements for missing puzzle pieces.

1. Your challenge is to correctly put together
a 3-D puzzle. The only clues you have to
assist you in this task are the pictures in
the sheet of instructions and the pictures
on the box.

Puzzle pieces with red dots on them are not
part of the puzzle. If there are any in the box
they should disposed of only after you have
completely solved the puzzle.

il e L s o aa e  an aaa  an
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- 2.. 3-D puzzles are more challenging than flat
2-D puzzles because you have to look at
them from six different points of view.

You only have to look at flat puzzles from
one point of view, the front. The finished
puzzle will look exactly like the picture on
the box. A 3-D puzzle cannot be exactly
like a flat picture, so you are going to have
to use your brain to imagine how those
flat pictures describe a 3-D object.

This type of thinking is called 3-D visualiza-
tion. It is a very useful skill to have and peo-
ple get better at it with. practice, just like
everything else. Good 3-D visualization skills
can help you with art, science and math.

8. To heélp you understand what the six

.. points of view are, look at the large die
with the numbers on'it. The die is in the
shape of a cube and if you check the num-

~'bers you can seé¢ that it has 6 different

sides. These can represent the standard
six points of view any three-dimensional
object will have.

Hold the die with the #1 facing you. This will
be side #1 and will be the front view because
it is facing you. Side #2 to the right will be
the right side view. Side #5 on the left will

- be the left side view and side #6 on the back
~will be the rear or back view. The last two

views are the top wview, which is side #3, and
the bottom view, which is side #4.
Remember:

Side 1 == frpnt view
Side 2 - ri'ght side view
S.ide 3 == top view

Side 4 == bottom view
Side 5 == left side view

Side 6 == rear or back view

%

NOTES
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4. Now look at the pictures that come with

" ghow the shape of the puzzle pieces. The

~__BRIDGING

the puzzle. You will see that they are

- labeled front view, back view, right side,
and left side. Use the information in the
drawings and start solving the puzzle. It
really helps to pay close altention to the
colored details and shapes of the puzzle
‘pieces shown on the illustrations. This is
the only way you can tell on which side a
piece belongs.

Use the die as a guide to keep the views
straight if it helps. In Puzz 3-D® instruc-
tiona, the 2-D pictures are sometimes illus-
trated using a type of drawing called a per-
spective drawing which shows two or morc
of the standard points of view at the same
time while looking from a COrIey perspective.
The perspective drawings on the box will
show full color ilustrations and the black and
white drawings on the instruction sheet will

actual number and type of drawings may vary
for different puzzles, but the principles are
the same. "

AR LVARS S

of the left side view, and part of the top
ﬂe—ww. ! - pat

A 3/4 front view shows the front view, part
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A 3/4 back view shows the opposite corner,

which is the back view, part of the right
side view and part of the,top‘_ view,

There is alsc a view, which shows the right

side view, front view, and part of the top

. Another view shows the bppo_site corher,

. Which is the left side view, back view, and
_part of the top view.
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Happening and
Why?

GAP

Were you able to'solve the puzzle? Would you
have been able to do it without the pictures?
Imagine trying to build a real house, or any-
thing for that matter without clearly drawn
plans that you can read as easily as most
people can read a book. '

Long before computers were invented, engi-
neers and architects developed a standard
drawing style and set of symbols to make
technical drawings, which everyone could
read and understand once they learned the
"language" called drafting. These drawings
were carefully done by hand using pencils,
ink, paper, and special drawing tools. Later
the drawings were turned into blueprints,
which are the instructions people use to build
things. Making these drawings took a lot of
time, skill and patience and it could take a
long time to correct even a small mistake.
Imagine, this was like having to write books
by hand before the typewriter was invented.
You could do it but it was slow.

Computers have dramatically changed how
people design things today. While the basic
drafting language is the same, modern
Computer-Aided Design and Drafting
(CADD) systems do more than just produce
technical drawings and blueprints. They can
be used to setup construction schedules, run
computer simulations on designs to see if
they will work, and let people see accurate
pictures of the design that are so realistic you
could think you are seeing a real object
instead of just a design. With powerful
enough software and computers, the technol-
ogy exists so that you could do a 3-D virtual
tour, which makes you feel as if you are
inside a new house that has not even been
built yet.
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What’s Next?

More to
Explore

Career Links

Service Project
Ideas

Gold and Silver
Interest
Project Patch
Links

Despite all the wonderful things a CADD sys-

' tem can do, it still is only a tool and it won't

do anything without people who know how to
use it and understand the drafting language.
Just as a powerful word processing system is
useless unless you know: how to write well -
and -have something important to say, a
CADD system can’t do anything without a
creative person who has learned how to
design things.

_ Contact an engineer, architect or another per-

son who uses a CADD system to design
things and ask if he or she will show you how

. they use CADD to do their job

To really learn about CADD you need to study
it the same as any "language" You can take

technical drawing or CADD classes at high
schools and community colleges, as well as
technical schools and universities.

* Check out your local community college or
technical school to explore the careers
open to people who learn Computer-Aided
Design and Drafting.

* Help younger Girl Scouts learn 3-D visual-
ization skills. Do the Ant's Eye View activ-
ity with Junior Girl Scouts from the BTG
Junior Leader Guide for Junior Science
in Action or the Shapes in Qur World
activity with Brownie Girl Scottts from the
BTG Brownie Leader Guide for Numbers
and Shapes

* CADD helps people to clearly communi-
cate their ideas to others in a ways that
verbal language can’t do. Your Gold or
Silver project is your invention. Use both
verbal and visual methods to make sure
that you clearly communicate your project
plans to others
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Plans and Gadgets

Build a Better Future, Skill Builder 2

p. 52, Interest Projects for Cadette and
Senio_r Girl Scouts

To build a large complicated project you often

need to have many different types of plans.
- For example, to build a house you need: a

floor plan to show the room layout; an electri-
cal plan to show where to put in the electrical
wiring for the lights and appliances; a plumb-
ing diagram to show where to lay the water
and drainage pipes; and a landscaping plan
to design the yard and exterior. In this activi-
ty for Skill Builders #2, you will draw a floor

~plan to design your dream bathroom and

build electrical gadgets while you learn about
schematic diagrams.

2 hours minimum

From yoﬁr leader:

Rulef

Scissors 7

Breadboard with clear backing
9V Battery |
Battery snap

LED

Connecting Wiré(

10 Q Resistor

Wire stripper

10,000 Q (10K Q) Resistor
10K Q Potentiometer with wires

get yourself:

=
(=

U

Copy of Activity sheet or Graph paper (4
squares per inch)

A Pencil with an eraser

CERERERRRERREEEELERRERER R AL
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Safety

Glean-lip

Do It!

Follow directions carefully for the electronics
aclivities. Always remember to connect the
red battery wire last. If the electronics com-
ponents overheat, disconnect the red battery
wire immediately, and then check your circuit
for errors.

Handle the electromc components carefully
and put them back in the labeled containers
for the next person to use.

1. Imagine that you could shrink a three-
_bedroom house down to a fraction of its
‘normal size and take off the roof. If you

looked straight down from the top, the top
view, what you would see would look like
the picture below. This type of diagram,
which shows how the inside of a house is
-designed, is called a floor plan. A floor
plan is an accurate scale model of how a
house is built.

© DIFING, T I RITCHEN .
. BEDAODM

BECROOM

NOTES
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2. The scale used for a floor plan can be dif-
ferent for different drawings. Look at the
plan for the bathroom below. Can you fig-
ure how big the bathroom of this house
is? It is drawn to a scale where each inch
of the drawing is equal to four feet in the
finished house. Measure the length of the
wall in the floor plan below with a ruler
and you can find out how big the finished
room will be, Each 1/4 inch is equal to
one foot, so a wall that measures 1-1/4
inches in the floor plan will be 5 feet long

and a wall that measures 2 inches will be
8 feet long.




BRIDGING

QIO

8-0

5-0

3. As you can see from the floor plan, this is
~ a basic bathroom. “The person who
~designed it had to ‘pay attention to things
- such as:’ o

'« Where should you put the door to enter
‘the room? Which way should it open?

« How easily can a person move in this
room? Is there enough space to stand, sit,
and walk around? '

« Will the people who use this room be able
to reach things such as water faucets,
light switches, towels, etc? Where should
the light fixtures and electrical outlets be
placed? _ _

 Is the mirror in a convenient location? Is
there enough storage for personal items?

From your own experience, how important are
these kinds of questions? Can you think of
other things that would also be important?
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4. Each fixture in the bathroom floor plan is also drawn to the same scale as the walls.
~ The sink, the bathtub and the toilet are also drawn so that 1/4 inch equals one foot so
the architect who designs the house and the construction engineer who build it can tell
exactly how everything in the house fits together. This is how designers can check that
there will be enough space for people to move around and reach things in the finished
room. o _

— _ . . Wall Hung Circular Toilet
Standard Tub Shower Stall - Sink Lavatory Sink

5. Look at the pictiire below. You need at least a 30-inch wide space to install a toilet and
you must allow more space than this if it is to be accessible for people using
wheelchairs. :

24"

18" | 18*

6. It’s your turn to be the designer and create a floor plan of your ideal bathroom. Think
about what your needs are and what features are important to you. Make a list of these
features. Design the room exactly the way you want it to be. To help you draw your
floor plan to scale, make a copy of the activity sheet by: '

a) Making a photocopy, or

‘b) Using a sheet of graph paper and a pencil to make your own

Each: square on the activity sheet is equal to one foot on the 1/4 inch scale and all the fix-
tures are also 1/4 inch scale. Use your pencil to draw the walls and cut out the bathroom
fixtures you want to use. Move them around to see how they fit in your room. You can
trace around them to draw them in your floor plan. You can draw cabinets and other fea-
tures in your floor plan if you want to. Just remember to use the scale where 1 /4 inch =
twelve inches, 1/8 inch = six inches and 1/16 inch = three inches.
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7. Now that you have drawn a floor plan, lets

look at another type of plan called a
schematic or circuit diagram. A

schematic diagram shows you how to
build an electrical circuit. An electric cir-
cuit is really just a path that lets electrici-
ty move around. A schematic diagram is a
roadmap of that path. Electronic circuits
can.be as simple as connecting a light
bulb te a battery or as sophlsticated as a
supercomputer.

The most basic electrical need in a house is a
way to turn on an electric light. Because it is
not safe or practical to do this for real without
the proper training, we will use batteries and
miniature components to build this kind of
circuit on a small scale. Instead of wiring a
light fixture in the ceiling, we will use the fol-
lowing parts to light up an LED (Light
Emitting Diode). The chart below will show
you what each part looks like and will also
list the schematic diagram symbol used for
each part. -

. Breadbbérd with clear backing
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8.

Battery snap .

e

LED

Connecting Wire

==i:> -@-

10 Q Resistor

You cannot build an electronic circuit
unless you have a way to connect the

10 chm

(Brown, Black, Black, Gold) 10

PMD——— ——\ A A —

wires and other parts together. There are
many ways to do this. You can twist the
wires together, use springs or clips, or sol-
der the parts together. However, for this
activity we are going to use something
called a solderless circuit board or
breadboard, which makes it easy to build
temporary electronic circuits.

Look at the bottom of the breadboard. Sce
the metal strips. Notice how they are
arranged in a pattern of short vertical strips
and two long horizontal strips. Now look at
the top of the breadbeard. Compare the pat-
tern of the small holes to the pattern of the
metal strips. The small holes are just the
right size to insert and hold a wire into the
metal sirip on the bottom of the board. Each
vertical group of five holes is connected to the
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same short vertical metal strip. This allows
you to easily connect wires together by insert-
ing them in the same vertical row.

_Notice the numbers and letters on the top of

the breadboard. This is a labeling system.

—
—

o R )
— ' ™ Vertical
- Bars
0) @)

Bottom View

Vertical Row
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Top View

The horizontal rows have letter names and
the vertical rows have numbers. This sets up
a coordinate system so that every hole has a
name. For example, look at the hole marked
inred. Itisin horizontal row ‘E’ and vertical
Tow ‘8" so the name for that hole is 'E8’. The
instructions for building your circuit will use
this naming system to identify the holes you

“will use. These holes are also marked on the
breadboard.

9. Start building your circuit. The picture
below shows what the circuit should look
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like when you are finished.
a) Comnnect the battery snap to the terminals
| S Rm
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of the 9V batfery. Make sure the connec-
“tion is tight.. -

b) Gently insert the black wire from the bat-
tery snap into Hole F10. Push the wire
- straight down into the hole and be careful
not to bend it. Get a feel for how the wire
fits. securely into the hole.

Only insert bare wire into the hole. If there
is: not enough bare wire exposed, use the

‘wire strippers to gently pull about 1/2 inch
. of the insulation off. If the wire is mangled,

use the wire strzppers to trtm the mangled

-piece off.

¢) . Remove the black battery wire for now and
~ find the LED, Look at the LED and find
‘the short lead wire and long lead wire.
Insert the short lead wire into Hole 110
and the long lead wire into Hole 112.

d) Now get the connecting wire and insert
one end into Hole J12 and the other end
“into. Hole D20.

e} Now find the 10 € resistor. It can be iden-
“tified by the pattern of colored bands
‘around it." A 10 Q resistor has a band
pattern of brown, black, black followed by
gold or silver. Put one end of the resistor
wire, either end will work, into Hole A20
and the other end of the resistor wire into
Hole A8, R

) You circuit is -almost complete.
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 What's
Happening and
Why? '

Before you connect the battery, compare your
circuit to the picture above to make sure you

" have put all the parts in the correct places.

Make sure that you don’t have a short circuit
by checking to make sure that none of the
wires or leads are touching each other.

g) Now you just need fo connect the battery.
Put the black battery wire back into Hole
. F10 and the red battery wire into Hole E8.
The LED should light up. '

If it doesn’t,l it is okdy_. Just disconnect the

battery and make sure it is OK. Check your
circuit for mistakes and try again. The
most common mistakes are putting the
wires into the wrong holes or putting the
LED in backwards. The LED only works if
the short lead is in Hole I10.

© h) Be sure to disconnect the battery wires

when you are done. Don't keep the bat-
~tery connected for too long because this
can overheat the circuit.

1. The LED lights up only when an electric
current is flowing through it and you get
an electiic current when electrons are
moving. Your battery is the source of the
electrons. When you connect the positive
and negative terminals of a battery togeth-
‘er with something that can connect elec-
tricity such as a wire, the electrons can
move in a loop from the negative terminal,
through the wire and back through the
positive terminal to the battery.

When the eléctrons can move on this kind of
circular path it i calléd a complete circuit.
All electrical cireuits, no matter how complex,
form this type of circular path for the electric-
ity to flow through., You can control the elec-
tricity and make it do work by putting differ-
ent components into the circuit. The LED is
a component that turns electricity into light.
A light bulb is another component that does
the same thing. The speaker in a radio is a
component that turns electricity into sound
and the heating element in a toaster turns
electricity into heat.
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Components such as resistors, diodes and
transistors control the flow of electricity in a
circuit. The reason you have to put the LED
you are using in the circuit a certain way is
because it has a diode in it. A diode will only
let the electricity pass through it in one direc-
tion, like a one way street. The electrical cur-
rent must enter through the short lead and
leave through the long lead.

Your circuit also has a resistor in it.
. Resistors are called that because they resist

the flow of electricity and are used to control
the amount of electricity moving through a
circuit. The amount of resistance is mea-
sured in units called chms (€2). The higher
the number of chms, the stronger the resis-
tance. The strength of a resistor can be iden-
tified by the pattern of colored bands around
it. A 10 Q resistor has a band pattern of
brown, black, black followed by gold or silver.
A gold band means the resistor has a 5%
error or tolerance range and a silver band

‘theans it has a 10% tolerance range.

2, Connect the battery to complete your cir-
cuit and light up the LED again. Can you
trace the flow of electricity through your
circuit?

The electricity flows out of the battery
through the black wire connected to the nega-
tive terminal to the vertical metal strip in Row
10 of the breadboard. The electricity flows

" |- along the metal strip in Row 10 to reach the

short lead of the LED. It flows through the
LED and exits through the long lead of the
LED and enters the metal strip on Row 12.

From there it enters the end of the connecting

wire inserted in Row 12 and moves along the
-wire to reach the metal strip on Row 20. The

electricity moves along the Row 20 metal strip

| - to reach the 10 Q resistor in Hole A20. The

electricity then moves through the resistor
and enters the metal strip on Row 8. It trav-

- els along the entire upper length of Row 8

and exits the breadboard at Hole E8, moves
along the red battery wire and returns to the
battery through the positive terminal.
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It is often easier and less confusing to draw a
picture to show how electricity moves through
a circuit. This is what a schematic diagram
is. Each electrical component has a certain
symbol to represent it. If you look back at

the chart, which has the pictures of the com-

ponents, you will also see what the symbols

for battery, LED and resistor are. The bread-

board doesn't have a symibol because it is just
used to connect the wires. Look at the
schematic diagram for your circuit below
and compare it to the actual circuit you built,
the picture of the circuit and written descrip-
tion of the circuit.

100
R1

L+

LED

10N

@) QDDDEI [m]w] HD DDEUD Dﬁﬂﬂ @)
) ol [ M| [m[m] |m[m]H|wn|
1

[m{s[m; O]
OoD00I [
0 [m] (W[w[u )]

—TgT

3 000 Dono 0oD0goon
a1 § 10 0
AOgQoD Opoon acooon capnoo

oll

3. Floor plans and schematic drawings are
really models that can help you to visual-
ize a project and bring it down to a man-
ageable size. Imagine how hard it would
be to describe a complicated circuit in
something like a computer with words.
This is why people use special standard-
ized drawings to describe how to build
things whether it is a house or an electri-
cal circuit. The right kind of drawing can
really be worth more than a thousand
wordsl
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What'’s Next?

1. Now that you have built a circuit and are

_starting to learn how to read schematic

_diagrams, try some experiments with
-resistors and install a "dimmer switch”

into your circuit. You will need to use the
10,000 Q resistor and the 10K Q poten-
tiometer with wires. The 10,000 Q resistor

- 151,000 times stronger than the 10 Q

resistor you are currently using in your
_circuit and its band pattern is brown,
black, orange followed by gold or silver. A
potentiometer is just a type of variable
resistor that can vary in strength from

- zero to 10,000 Q. A picture of these parts

and their schematic symbols is shown
below.

10,000 ohm

(Bybwn,‘ Black, Orange, Gold) 10,000 '@

2, Disconnect the red battery wire and

remove the 10 Q resistor. Now insert the

110,000 Q resistor in the same place with
_one wire in Hole A20 and the other end
wire.in Hole A8. Look at the picture below

and check your circuit for mistakes and
short circuits then reconnect the red bat-

. tery wire, Look at the LED now. What

happened to the amount of light given off
by the LED? |




BRIDGING

CGAP

Remember the amount of resistance is mea-
sured in units called ohms (). The higher

- the number of 6hms, the stronger the resis-
tance. When the resistance in the circuit is
increased 1,000 times, a 1000 times less elec-
tricity flows through the circuit. That makes
the light emitted from the LED less bright.
The LED may be so dim that you will have to
look at it from the top rather than the side to
get a good view of how bright it is.
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3. Disconnect the red battery wire again and
remove the 10,000 Q resistor. Replace it
with the potentlometer Put the wire from
the middle connection into Hole A20 and
the outside wire into Hole A8. Look at the
picture below and check your circuit for

 mistakes and short circuits then reconnect
the red battery wire. Watch what happens
to the LED when you hold the potentiome-
ter with one hand and turn the shaft with
the other hand. Does the brightness of
the LED change?

e e R TR e U W W W W YWy N
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When you turn the shaft, you change the
resistance of the potentiometer. When the
resistance is low, the light is bright and it
grows dimmer as the resistance is increased.
Volume controls and dimmer switches are
really just potentiometers, which work by
changing the electrical resistance in the cir-
cuit. :

If you want to learn more about electronics,
Radio Shack® and similar stores have elec-
tronics hobby kits which you can purchase to
learn more on your own. You can also get
involved with a ham radio club or sign up for
a electronics class at school or at a communi-
ty college.

Your high school or community college may
also have classes on interior design or archi-
tecture. You can also use the basic ideas you
learned in this activity to draw floor plans for
an entire house.
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Check with your guidance counselor or
ook at a community college or university
catalog to discover the many careers you
can do if you can read and draw plans.
You can find examples in the areas of the
building trades, engineering and architec-
ture.

Draw a floor plan to improve the design of
your troop meeting area. Work with your
leader and troop sponsor o see if you can
make the changes. You can also do BTG
electricity activities with younger girls
such as Light Bulbs and LEDs from
Discovering Technology with Junior Girl
Scouts or Static Electricity from Science
Wonders with Brownie Girl Scouts.

If your project is indoors, make detailed
plans to scale which show the placement
of furniture, water, electrical needs, etc.
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Plans and Gadgets

Scale: 1/4 inch = 1 foot =
1/8 inch = 6 inches =
1/16 inch = 3 inches =

1 square
1/2 square
1/4 square

Circular
Lavatory
Sink

O

OV PeOYPT9DISSe 99 99999 9999 e e 9 99909 9999900099009 99OV

Wall Hung
Sink

(]

Shower Stall

[

Standard Tub

|

)
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Materials List for All Activities

Shrink Art

Materials

From your leader:

O Colored markers (permanent type)
Q ,Siflgle hole punch

U String orlacing to make a neckléce or bracelet
1 Scissors

To get yourself:

a :Recycle code #6 plastic

Aluminum foil

Cookie sheet

Regular or toaster oven -

O 00O

Oven mitt or pot holder

Aﬁluse'mént Parl_t] Physics
_ Materials |

From vour leader:

0 12 feet of 7 /16 inch outside diaﬁleter clear plastic tubing

Q0 f4 6ne quartér ir{ch diameter steel ball beafings |

.l -Roll of mésking tape |

To get yourself: .

O Small plastic cup | |

‘1 Chairs, ofhef furniture, boxes and books to hold or drape the tubing over

Q A friend to help you (optional)
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Assisting with Technology
Materials

From your leader:
Q Set of 5 simple devices which assist people with disabilities

To get y' ourself:

Q Paper

0 Pencil

1 Dfawing materials (optional)

3-D Puzzlers

Materials |

From your leader:

Q Puzz 3D® miniature puzzle.

O One large die with numbers on the sides

To get yvourself:
U No extra items
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Plans and Gadgets
Materials

From your leader:

Ruler

Scissors

Breadboard with clear backing
9V Battery

Battery snap

LED

Connecting Wire

10 €2 Resistor

Wire stripper

10,000 Q (10K Q) Resistor

o 000000 oo cCc g

10K & Potentiometer with wires

To get vourself:
O Copy of Activity sheet or Graph paper (4 squares per inch)

A Pencil with an eraser



Career Links List

Shrink Art

* Talk to your guidance counselor at school and learn more about carcers in environmental

engineering or chemical engineering.
Amusement Park Physics

* Learn more about a career in mechanical engineei'ing. Check if you have any engineering
related clubs at school. You can also check www.nae.edu for web links.

Assisting with Technology

¢ Learn more about careers in biomedical engineering and the new field of rehabilitation -
engineering research. Find out if the public universities and colleges in your state have

~ centers, which spécialize'in this.
3-D Puzzlers

* Check out your local community college or technical school to explore the careers open to
people who learn Computer-Aided Design and Drafting. - ; ST

Plans and Gadgets o ’ L i

* Check with your guidance counselor or look at a community college or university catalog
a discover the many careers you can do.if you can read and draw plans. You can find
examples in the areas of the building trades, engineering and architecture, '
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List of Service Project Ideas

Shrink Art

« Find out what kinds of things can be recycled in your community. Do you have a recy-
cling program to collect them where your troop meets or at your school? If you already
have a recycling program, plan a service project to encourage more people to participate in
it. If you don’t have a recycling program, you can start one. '

Amusement Park Physics

* ‘Do a roller coaster activity as part of a science play -day for younger. girls. You can do this
aclivity on a larger scale by using 25 feet of either 3/4 inch or 1 inch internal diameter
plastic tubing and marbles. Make sure the marbles are small enough to roll through the
tubing.

Assisting with Technology . -

» Do something to make your school, church or trocop meeting place more accessible.

3-DPuzzlers 0 o
» Help younger Girl Scouts learn 3-D visualization skills. Do the Ant's Eye View activity with
Junior Girl Scouts from the BTG Junior Leader Guide for Junior Science in Action or the

Shapes in Our World activity with Brownie Girl Scouts from the BTG Brownie Leader
Guide for Numbers and Shapes.

Plans and Gadgets

» Draw a floor plan to improve the design of your troop meeting area. Work with your leader
and troop sponsor to see if you can make the changes. You can also do BTG electricity
activities with younger girls such as Light Bulbs and LEDs from Discovering Technology
with Junior Girl Scouts or Static Electricity from Science Wonders with Brownie Girl
Scouts.

B - e S R e et iors S oo Yo o - S — e
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GcAP | |

List of Gold and Silver Interest Project Patch Links

Shrink Art

* Plan to use reusable or recyclable materials as much as possible when you do your pro- .
ject.

Amusement Park Physics

 The mechanical engmeers who design rides have to check and test every detail to make
sure the final product is both fun and safe. ‘Do the same thing when you plan your Gold
or Silver Pr0_|ect Check and test every detail to make sure it runs smoothly and safely

Assisting with Technology

* Do your best to make your project accessible to people with disabilities.

3-D Puzzlers

¢« CADD helps people to clearly communicate their ideas to others in a Ways that verbal lan-
guage can’t do. Your Gold or Silver project is your invention. Use both verbal and visual
methods to make sure that you clearly communicate your project plans to others. ‘

Plans and Gadgets

* If your project is indoors, make detailed plans to scale which show the placement of furni—
ture, water, electrical needs, ete.
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Silver and Gold Projects in Science
Real Stories from Real Girl Scouts

Silver Awards

Nicole, age 15
Kennebec Girl Scout Council
Maine

"For my Silver Award project I put together a Mars Science Activity Kit and donated it to my
council. The reason I chose to do this project was because I wanted younger girls to be able
to know what was happening with Mars, some of the things that may happen in the future,
and about Mars in general. I included a list of Web sites, science activities they could do,
information about past, current and future missions to Mars, and general information about
Mars."

Alicia, age 16 _
Hi-Low Girl Scout Council

"A friend and I got together to do our Silver Award. We planned and organized a Brownie Girl
Scout Earth Day, encouraging Brownies to bring recycled products with them to use for
crafts. There were four or five stations, a lunch break, opening and closing ceremonies, and
song time (my favorite), where I led all of the girls in ¢razy songs. We involved several girls
from our troop to run stations. Although things were rough at first, they eventually
smoothed out and it convinced me to become a teacher because I love kids so much.”

Linda, age 13-
Mid-Continent Girl Scout Council
Missouri

"My friend and I did a Science weekend. We chose this project because her dad is a science
teacher so we would have resources. We also liked this project because we both like kids.
We did this for a Brownie troop. It helped them earn the "Science in Action” try-it and it got
them a Junior badge, which is one of their bridging requirements. My friend and I learned
that Brownies want and can do things for themselves. Third grade Brownies are able to do
more than we thought. We also learned the hardships of planning an event. We did have
fun making paper and crystals. The Brownies had lots of fun too, and that’s the most impor-
tant part.”
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Kaity, age 15
Greater New York Girl Scout Council
New York

"I got involved with beach clean ups with my family at our local beach. I decided to make
this my Silver Award project (1995) by getting others involved. Through the American Littoral
Society, . was. given a beach to clean for the National Beach Clean Up. I involved my whole
troop as well as the as the community. We contacted the community through our local.
newspaper and by hanging flyers all over town. We then asked local merchants to donate. = -
drinks and:snacks for the volunteers. Before the event, I held a workshop for Girl Scout -
troops in the area and had the parks department and other community workers talk-about
our role in cleaning up the beach, erosion, etc. We even made posters for store windows and.
held a poster contest. This was a lot of hard work for me but it paid off because that year we
collected over 1200 pounds of trash and had some very unusual finds along the shore, The
Annual Beach Clean Up is still being sponsored by my old troop at our local park, and I go to
help out now as a Senior Girl Scout." o .

Meredith T., age 17 S .

Mississippi Valley Girl Scout Councit -

Ilinois "+ "~ o : —

"I planned a science workshop for girls in third through sixth grade. I had women scientists
present science through music, water, creative solutions, and Earth Matters! It allowed these
girls to have a hands-on experience, while seeing professional women scientists in action!”: .
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Gold Awards

Alicia
Pine to Prairie Girl Scout Council
North Dakota

"I started a recycling program in our commumty I started the program because our commu-
nity did not have'a recycling program and there was a need for recycling. Ilearned that it
takes a lot of work to get recycling going. We wrote a grant, met with city board members,
and did a lot of paperwork. Most of all, I know I did something good for my community, and
it will continue now that I have finished it. -The whole community and our environment ben-
eﬁted from this project. It was Worth all the work " >

Serina, age 16
Girl Scout Council of Hawaii
‘Hawaii

"My Gold Project, entitled "Math = Fun + Logic," was a weekend workshop for 4th-7th grade
girls. It is in this time period that girls may experience difficulty while learning math, and
that they then give up on ever learning it. My project was to show the girls, through untradi-
tional math problems, that they can be good at it, or at least be able to use math. I showed
them that math is not only numbers and computations, it also is logic, sequence, pattern,
connection; etc. Arithmetic is what most girls have trouble with, not the other math sub—
jects; and arithmetic can only be improved through practice. :

"At the workshop, I had the girls cook a meal with conversions and ratio, do string designs,
learn magic tricks explained through math, and just become comfortable with their own indi-
vidual math strengths and weaknesses. The favorite activities were a human checkers game
{strategy and order) and a burning of our "math fears." I later presented each girl with a
necklace containing the ashes of her fears to remind her that if she puts her mind to it, she
can do anything—even math!"

299999999999 99999%9%9%99%919%94%%1249y

Sarah, age 18
Morris Area Girl Scout Council
New Jersey

"For my Gold Award project, I created a science program for first through third graders to
introduce them to the idea that anyone can have fun with science. I chose the project
because I have been interested in science since I was a young girl. I learned a lot about my
own skills with people, especially children.”
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Gold and Silver Project Ideas

Even if your Gold Award project is not related to science, you can still incorporate skills you
develop through Interest Projects in the "Nature, Science and Health" category into your pro-
ject. Take a look at some:; of these ideas gathered from different web sites for Girl Scout ... .. -
Cadette/Senior troops across the country: :

* Create an interpretive map for a self-guided hiétoﬂcél walking tour around your
community, using math and mapping skills. & S

* Present a series of games and workshops utilizing sensory experiences to show girls - -
first-hand what it’s like to be disabled.

* Involve your community in an effort to clean up a polluted area, such as a lake or stream.
You can also organize a community effort to clean up and improve facilities at a local park
or nature center.

* Develop a web page for your school, troop or Council, or assist in maintaining an existing
one. ’ '

* Plan and implement a recycling program in your school. Get people involved through an
educational campaign, teaching people about environmentalism: and the benefits of
recycling. Arrange for the program to be continued after you graduate.

* Repair a troop house, making sure it complies with Safety Wise standards. Build a wheel-
chair ramp, if the house doesn’t already have one, and make other improvéments to
ensure the house is accessible to all.

* Create a landscaping project for your school or Council. Consult with a landscape archi- .
tect, if possible, to learn more about irrigation, maintenance, design and other aspects of
the project.

* Conduct stargazing workshops for younger girls, teaching them about constellations and
astronomy. Volunteer at a local observatory to learn more.

* Ifyou are interested in the arts, you can write and produce a play that touches upon such

themes as environmentalism, space exploration, modern technology or another topic relat--
ed to science or nature,

* Develop and distribute science activity kits, with instructions and materials, for children
who are hospitalized with extended care needs. = =~ " o S '

* Work with a local historical society and/or extension service to create a native plants edu-
- cation program. Develop a resource binder with reference information for the project.
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Build a Better Future Activity Survey

Approximately how long did you spend on each of the following activities?

Shrink Art ______minutes .
Amusement Parﬁ Physics\ ____nﬁhuteé
Assisting with Technology __ . minutes
3-D Puzzlers - _minutes
Plans and Gadgets .__;Izhinu_te's :

What activity did you enjoy most, and why?’

What activ_itjlr. d1d srou likti.: fhg lea.&,‘,t,_' andwhy? : ;
Did ybu further expldre any of lth_e iactivitri_es'?
Which ones? '_ -

Give an example of what you did.

What can be doﬁe to makelfhese aétivities more \fuﬁ ahd/ or succeséful?

_Thank you for your help and yoilf opinions!!!

Please return all forms to:




