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These activities correspond to the activities found on pages 68-69 in

adett - They are designed to be fun, easy and inexpensive, The lay-
out 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 I_ﬂ.’ow? |

Who?

. You, of course! This Bridging the Gap Interest Project Patch Guide was written to give

Cadette and Senior Girl Scouts extra resources to malke it easler to investigate science, engi-
neering, and mathematics Interest Project Patches. - . : o B :

What?

What is Bridging the Gap (BTG)? Bﬂdging the Gap 1s a nationally récognized science ‘ediica-
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, - T ST

You may have already tried BTG activities as a Daisy Girl Scout, Brownie Gitl Scout, or .
Jundor 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
Why? - o

Why do Bridging the Gap activities? -Understanding science and mathematics and being
comfortable with engineering 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 wilt be among the highest paying and fastest growing occupations over the
next decade; and

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

When?

blete them. One of the great things about being a Cadette or Senjor Girl Scout is that you
plan your own activities, Just remember to consult with your troop leader or an adult advi-
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Math, Maps and More Activities at a Glance

Read the activitjf descriptions below and then try the Get Started With The
Doodles to see if you would like to learn more about the subject of this Interest Project
Patch.. Then refer to pages 68-69 of Interest Brojects for.Cadette.and Senior Girl Se

and the corresponding activities in this guide to decide which activities you want to do to
complete your Interest Project Patch.

In the Get Started activity, you will experiment with doodles and colors to learn about pat-
terns and math skills necessary in map-making as you work on Skill Builder 5, Additional
activities in this guide provide hands-on activities to: e e

» - Discover a different approach to graphing with string art for Technology 1.
* Use statistics to crack a seeret code for in Skill Builder 4,
* Learn about three different women who are also mathematiclans for Technology 2, and -

* Explore how doctors depend on mathematics to find out if you are healthy or not for
Technology 4, '

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
Senior Girl Scoufs. If an activity in this book isn't interesting to you, change it or choose
another activity. Remember, this is your Interest Project Patch!

‘a..’f|
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Math, Maps and More Planner Page

Make a copy of this sheet to pldn _y_qﬂi' Initerest Project Patch’fa'c_tivit‘ies.: -

My Interest Project Patch, Plans
My two Skﬂl Builders are: Lo T
1 TR

2) B T AT
My'-?‘eéhppipgy ac‘_ﬂﬁty- (g I

My other activities are:
1)

2)

My Service Project is:
1)

. My Career Exploration activity is:
1)

My Gold or Silver links could be:

e e e, RO 000060CCE0C00000CCPP?
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' ‘Bxplanation of Icons
1" pay ol@a&éﬁtéhﬁap__ﬁ; elsel

, ﬁéra?é é. qﬁestioﬁ for. ybﬁ
What's happening and why

'I'echnicai ii:fdfm;fi'oﬁ:' ,

w . _Eﬁtr# tips and hints
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Corresponding
Activity

Big Idea

Time

Matarials

Safety
Clean-Up

" Get Started Writh The

Mathematics of Doodles

What is this Interest Project Patch all
about? What do you think math i18? Try
the following activity to complete Skill ..
Builder 5 and see if math is more than you
think it is. i :

_ Math, Maps and More, Skill Builder 5

p. 68, Interest Projects for Cadette and
Senior Girl Scouts '

By experimenting with doodles, you will
investigate patterns and math skills used to
create maps with a special type of geometry
called topology. _ :

- 80 minutes minimum

Q Colo;'ed péhcils. crég}ons, or erasabl-elf"-
markers ’ -

0 US map N

O Book— The Mathematical Tourist by -

Ivars Peterson
QO Piece of rope joined to make a circle
To get yourself.
d Paper
0 Pen or pencil
No special precautions are necessary.

Dispose of any used paper. .

ek e Mam_m_@_ﬂ_a_t L REEEERE




Doit! .

c),

1.

. a)"

b)

1

Look at.the doodle illustration below,
Copy the doodle onto a sheet of paper, or

. draw your,own. If you draw your.own
__doodle, your line must be continiious and
- start and stop at exactly the same point so

that you do not leave any loose ends,

Use your pen or pencil to color inside the
loops of your doodle so that:

You use the smallest number of colors
possible The color of the paper counts as

.. one color.

Every part of the doodle has a color,
including the outside of the doodle.

No two parts that touch each other along a
side have the same color. It is okay if the
- same colors touch only at a M

NOTES




MNOTES ..

In math terms, a point is called a yertex and
a side is called an edge. A mathematician

'would say Part C this way: It is.okay for the
~ same-colors to meet at a vertex but it's not
| okay for the samie colors to meet at an edge.

Vertex—_[i

“What did :yéu discover? You only need, at

minimum, two colors to color your doodle—

‘the color.of your paper and the color of your

pen of pencil. Look at the picture below to
see two ways of coloring the doodle. There is

~more than one right answer, :

BRIDGING



3. Following the same rules from Step Two, .

. what is the smallest number of colors you'

need to color each of following doodies? .
Experiment on a piece of paper using col-
.. ored pencils, crayons, or .markers

b
.'i

 Can these doodles be colored with just two

colors? Do you need to use three colors? Do
you need four colors?

Can you create a doodle that needs at least
flve different colors? Keep doodling Do you
notice any patterns?

" "'4». Can yoi1 'share the patterns you have dis-

' covered with a friend? Will your friend

simply take your-word for it or will you

- “haveto prove it by showing her: how it
' works'? S

'Congratulations! You are a mathematician!
. Mathematicians are simply people who find

patterns in the world, share these patterns
with others, and try to prove to other people
that'these patterns-exist. Mathematics is -

“ more than jiist numbers and equations.
- Geometry and patterns are part of every cul-
" ture. Math'terms and symbols are different

from our ‘everyday 'way of speaking because
they form' a universal language of patterns, -
which can be understood by people around
the world. ;

NOTES

| %




e BRIDGING g
SoSAP ¢

NOTES N e

What's ' 1. To understand why you:only need two col-
- ors to color the doodle shown in Step One

Happening and

of the Do It! séction, imagine what shape
you would get'if you "uritangled” the doo-

dle. Using theé circular piece of rope as a

model, twist and overlap the circle of rope
until it matches the doodle. Experiment

PP PP S

.with the rope to see that all doodles that

start and end in the same place can be
untangled to form a circle that has an

. _‘ ._\

inside and an outside. o

Cirdle,_ Doodle

2. How méany colors does it take to color a

circle so the inside and outside are differ-

ent colors? . Just-two. It turns out that no
maiter how much the circle is overlapped

or twisted, it-will always have one inside

area and one outside area. No twisting,
turning, or stretching will change that

e S . fact, ' Any doodle:that can be untangled to
e " form a circle will only need two colors to
colorit. - e

" 3. 'Look at the doodle filustrations that need
three.and;four colors to color. Can they

be. untangled to form a circle? No, they

cannot and .that is why they use more

. than two colors. No one has ever found a

map or doodle that needs more than four
colors, . - ..
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.The doodles you just explored are related to

the Four-Color Map problem, a math question

‘that puzzled people for over a century, and

which was finally solved in 1976. ‘The prob-
lem seems easy but it was réally hard to
prove : : -

he M cal To "r book has more

information about the Four-Color Map
Problem on pages 2:5.

Have you seen maps with more than four col-
ors? Do they réally need more than four col-

. ors? Experiment with an, uncolored map of

the United States to see'if you can color it
using just four colors, acéording to the color-
ing rules from Step Two,

An English law student named Francis
Guthrie noticed this four- color patt

1852, While examinfﬁ'g‘é map ﬁcﬁg the
different counties of England, he discovered
that only four colors were needed to color the
counties so that no two areas next to each
other were the same color He shared what
he discovered with his.younger brother,
Frederick, who was a math student at the

| ~ University College of London. He asked

Frederick if he could prove this to be true for
all maps. Frederick shared this question with
one of his professors and ‘soon mathemati-,
clans all over Europe began studying the

Four- Color Map Problem.

Kenneth Appel and Wolfgang Haken, mathe-
maticlans at the University of lllinois, finally
proved the Four-Color Map-preblem true
in 1976. Whan’nratheﬁiatlﬁfa‘liéﬂ'g\ﬁ)a; an
explanation that proves something is always
true, that explanation is called a proof. This
explanation, or proof, then Has to be written
and published so it can be shared with other
mathematicians. Appel and Haken’s written
proof was hundreds of pages long and so
complex that they had to use a computer to
process all of the necessary calculations.
Since then, other mathematicians have come
up with different proofs for the Four-Color
Map problem, but all of the proofs have
required a computer. Maybe someday some-

m

I
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one will come up with a simple proof for this

" problem that does not need a computer, but it
could also bé possible that a slmple proof
does not even exist

The mathematics of coloring doodles and
’maps is a special type of geometry called
topology. Topology examines the patterns
created When shapes are twisted and
stretched.

1| What's Next? - Youhave just completed Skill Builder 5 of the
i ; Math Maps and More Interest Project Patch
! S by learning about one of the math skills peo-
* ple called geographers and cartographers use
when they make maps. They need to use a
Yot of advanced mathematics to make accu-
rate flat maps of our three dimensional world.
. You can learn about some of these advanced -
math techniques on pages 98-100 of The
: Mathematical Tourist.

- Did you know that mathematics is also used
to create art? Look at "A Color Gallery Of
| Modérn Mathematics" (the two sections of col-
. ' oted pictures) in The Mathematical Tourist.
2k B ' Thie descriptions for these pictures follow the
Table of Contents on pages xi-x1.

0

1| Wlore to - | If you are 1nterested in learning more about

Hxplore maps, check out the United States Geological
_ o Sun'rey website at WWWusgs.gov.
Cavreer Links . Learn more about careers in cartography or
o geography Check out information at

eers, m m.
K I .

» Many colleges and universities have degree
programs in geography. Talk with the
guidance counselor at school or use the

. Internet to see what programs are available

_ at colleges near you.




Gold an;{l Silver

Interest ,
Project Patch

Links |

Sewice Projeot
Ideas :

Make & map of the trails at a Girl Scout’

. camp or of another site in your community.

» “Plan a doodle coloring activity with younger

glrls as a program activity at an overnight
or service unit event,

- Even if you are doing a fopd drive or'a non-

math related project, see:if you need to use

- mathematics or mapping skills when you

do your project.

) K

NOTES
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corresponding_
Activity

Big Idea

Time

Magerials

Safety

~ Clean-Up .

String, Math, and Mary Boole

Math, Maps, and More, Technology 1, partial
Technology 2 °

| .p. 68, Interest, Projects for Cadette and Senior
" Girl Scouts - _

Graphs often are used to organize an,d display
data. This activity will help you explore a dif-
ferent. function of graphs and intreduce you
to the mathematical contributions of Mary
Boole, a woman who lived in England during
the Victorian era. Mary Boole combined

- 1 graphing -with neecllework as a way of using
| an everyday activity:(for-that eral) to teach
mathematlcs : :

1 Y

. 60 minutes minimum

Lro .71

. ) 3—1r1ch square of size 7 mesh plastic
_ neediepoint canvas

a Triangle shaped plastic needlepoint canvas

0 Diamond shaped piastic needlepoint can-
vas

Crochet thread or en‘ibroldéry floss ‘._'.J' -'

: Scissors' o I
'.Yarn needle (metal or. plastic) .
Womeg and Numbers by 'I‘eri Perl o

Sample card

Hole punch (optional]

Q Cardboard or Index card

0 Your own yarn or, embroidery floss
(| Pencil P

Q Ruler. rat

Be carefu] with yarn needles. -

Undo your stitching and put away the sewing
materials when you are finished with the
activity so the next person may use them.




NOTES

. Gather your: éi;aﬁing _xﬁétgriais.

— .

Do it! |
' A square of 'plasticrieedl?apoint canvas

“Yarn needle

‘11 /2 2 yards of embroidery floss or cro-

o I chet thread which will be your string

.2, Thread- your needle. with 11/2.- 2 yards of
- gtring, Tie a-knot in one end of the string,

+making sure the knot will not slip through

-the hole in the:plastic canvas.

3. Look at the piece of plastic canvas. Count

the number. of holes on each side. If your
square has twenty holes on each side,

imagine that the holes on one side (Side A)

are numbered from 1 to 20. Then, contin-

ue around the corner and start numbering
the holes on the second side (Side B) from

. one to twenty again. Think of the holes on

both Sides A and B as dots on a graph.

Look.at the picture below for an example.

The corner hole which is number 20 on Side

+:- " A (Hole 204) is also the first hole on Side B

{Hole 1B).

It is okay if your square has more than 20

* holés. Any number of holes will work as long

ifl - - .. | asthe number is the same on both sides.

O w1 S N B G B e

Side °|-{

P 2345 678 910111213 141516 17 18 19 20

" Side

B




Side A n

Side A
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4. Connect the dots on Sides A and B of the

square with lines made of string by stitch-
ing straight lines across the plastic can-
vas, Do this by bringing your needle and
string up through the backside of hole #1
on Side A (Hole 14) in orie corner, pulling
the string across the plastic canvas and
putting your needle and string through the
hole #1-on Side B .(Hole 1B) from the front.
Pull the string:all the way through. Your
needle should be on the backside of the
canvas.

i 2 3 45678 I NI AN I5 06 17 1819 20

Side B

B. Continue by: niaklng a short stitch on the

backside, which brings the needle and

- string up through Hole 2B which 1s right

next to Hole 1B. Pull the string across the

“plastic canvas again and put your needle.
and string through Hole 2A. Pull the.
. string through again, The needle should

be on the backside again. This stitched

- Hne will cross the first because the lines
_are not parallel

23 25 67 8§90 BMBEISEITHYY

Side B

7

NOTES

) %

2
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NOTRS i : o 6. Repeat the short backstitch and bring the

: : R needle and string up through Hole 3A, pull
| : , ~ the string across, and put your needle
F L o " Pack through Hole 3B.

i : : | _ @ 7. Keep repeating the pattern of short back-

stitches and long top stitches until all the

{ "holes-on Side A are connected with match-
D ing holes on Side B. Do you see a pat-
tern starting to form? If not, look at the
sample card to see the finished pattern.
What shape do you have when all the

_ holes ave connected? Does it look like

“anything you have seen before?

g1 Ot A e B

Shoe
A

=
=2

1
nr
1’
4
18
A6
14
18
1
20
TT 234 3ANT BN NRIBMIIEITIELN
S © SldoB

What's .| Because the long straight stitches cross each

Happening and b‘thef at a different angle each time, the final
Why? design is'a curve made up entirely of bits of

- the straight lines. This is called string
. Mary Boole learned how to do this

by accident. ‘Read about how she discovered
1. : what she called curve stitching on page 52 of
| 1. i¥ : Women and Numbers.
As-Mary Boole experimented with curve
stitching, she discovered many different pat-
terns, some of: which were also found in
ancient Celtic, Greek and Egyptian art. You
can learn more about string geometry and see
a copy of a Boole Curve-Sewing Card on
pages 56 — B7 of Women and Numbers.
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.In math terms, the shape of the curve you
. stitched is called a hyperbola. A

is one of the families of shapes called gonig
mmMQMmﬂm&MMum&
las and lines are other kinds of gomic sec-

. tiomns.

TR

B e

- Hyperbola  Parabola. Line Point

Circle Eflipse

- If you have studied algebra in school you

probably recognize comnic sectiong and know
that these are the shapes.produced when you

‘graph equations..” The word graph can have
" muitiple meanings in mathematics. The word

.. graph can mean

. graphing an equéition to f;show the number
-;--._valuesthat make it {rue, ;

. Maldng a. m or chart; that displays

numerical information, such as population
-.or amount of rainfalt, or .

s A mathemat:lcal object made up of dots
connected By lines, An advanced.area of .
math that studies these objects is called
graph theory. Mathematical models based

on graph theory are used to design com-
puter chlps and computer systems. /

' 'Check

'_m'g nts/ for
detailed information on’ graphing data and
graph theory. :

NOTES
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; What's Next?
More to
Bxplore
Career Links
A

1.

a}

b)

c)

Learn more abotit Mary Boole and her
accomplishments for Technology 2. Read

the chapter about her in Women and

or search the Internet for more

“information. Check

ne ' wome
n.htm for information.

Experiment further with curve stitching
using the triangle and diamond shaped
pieces of plastic needlepoint canvas. Look
at pictures in the book, g[gm,gn_g_ug
Numbers, on pages 56 - 57 for sugges-
tions. :

Use the hole punch, cardboard, yarn, and
the other optional materials to make your
own sewing cards,

Use the ruler and pencil to mark where
you: want your holes to be on the card-
board. -

Use the hole punch or the yarn needle to
'punch_t_he holes in the cardboard:

Use your own yarn or string to sew your
own patiern. ;

_ You can also buy larger pieces or different

shapes of plastic needlepoint canvas to
experiment with different shapes.

. You can usé string geometry to make

three-dimensional shapes. Ask your
math teacher at school if you need help.

Mary Boole discovered that her education and
knowledge of mathematics helped her to find
a job to support herself and her five children
after her husband died. Which careers inter-
est you? Explore how strong mathematics

~ gkills can help you succeed in your career
path. '

2 £ €245 8358 8 R B e @ B % B
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Seivice Projest

Ideas

S CS TR

Gold and Bﬂvo_r H

Interest
Project Patdﬁ
Linlr.s

' “Teach curve stitching’ aé a craft activity -
with younger girls o

. Use curVe-stitching designs to make deco-
rations or favors for others

¢ Using graphing techniques to help planor

~ shidre the results of your Gold or Silver
Project with others
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. NOTES

Activity

Big Idea .

Time

Materials

-

)

Corresponding.

Secret Codes and Statistics

_Math, Maps, and More, Skill: Bulldex 4, partial.
Technology 2 . - : B

., 68, Interest P:ojecte,_f for Chdette and Sendor
 Girl Scouts | L

Have you ever written a note to a friend, using
a secret code?  Did you make the code up .

‘yourself? In this activity for Skill Builder 4

and part of Technology 2, your'll learn how to
crack a code by using a kind of math called
statistics, People use statistics to follow
sports, predict elections.or name the top ten
videos of the year. Statisticsihelps you orga-
nize data 8o you can find patterns. After
using statistics to crack the secret code
activity, read more about mathematician

Edna Lee Paisano in the book, Women and
i

Numbers. 1
60 minutes minlmuir
From your leader: ;

Q Book——mmgggﬂmﬁﬂ‘.& book by Teri
Perl

Q Calculator

To g'gtyg' urself; _
Q1 Copy of Code Worksheet |
Q Paper ' :
a Penci‘l
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Doit!

1. Can you crack the coded message below?

How can you figure it out if you don’t have |

- a key to help you solve it?

Baa oq dec pif pkipx rvob pesa.

Kauaumak rvir. awakd Jokt Bpecr
taikfb rvob.

- Rva Jokt Bpecr eruoba

Ef ud vefek, O lott rkd; ,

Re bakwa Jes ifs 1d pecfrkd

Re vatg gaegta ir itt rouab,

Ifs re towa md rva Jokt Bpecr Til

Statistics can help you make good guesses to
find answers when you don't have all the:
information you need. ‘A simple statistical
analysis of the message will help you break
the code. :

The message is in English and‘part of it can
be found in your Girl Scout Handbook,

2. To crack the code you need to know that
some letters of the English alphabet are
used a lot, some are used occasionally and
sorne are used hardly at all. You may.

.. know that the letter "E" is used more than N e

the letter "X", but do you know. how ‘much
more? How much is the lettér "C" used?
To find the answer to that, you need to.
collect some data on how often certain iet-
ters are used in English; -

NOTES

.
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One way to figure that out is to take a sample of sométhing written in English, count the
number of times each letter is used and list the résults in a chart. ' A sample of writing,
1000 letters long, from the Cadette Girl Scout Handbook was counted to make the
following chart. - o _ . e

Cadelle GIvl Scoul Handbook Sample

Most to Most to letter

least order | used least order used
1 E 121 14 D 28
2 T 107 15 P 25
3 5) 102 | 18" M 24
4 R 81 17 W 22
5 L 74 | 18 G 21
6 1 | 64 19 B 13
7 S 57 | ‘20 P 13
8 A 51 | 21 w8
9 c - 48 22 J 1
10 H 44 23 X 1
11 N 33. |. 24 Z 1
12 Y 31 | 25 K. Ny
13 U .80 | 28 Q 0

1. Make a copy of the Code Worksheet found at the end of this activity or copy the informa-
tion onto a plece of paper. Count the nuriber of times each letter is used. You can do
- this by using a tally sheet and crossing through each letter after you count it.

The following example shows léttexjs that have been tallied and recorded.

Bae-ee-dee pif pkipx...

Code Counl English
Letter Letler?

PO0L000C0000E.




555OGQGQGGO@OOGCOOOOOOCOOOOOOOOOOOOOOGGUU.U

For example, ?‘v:wmmmmmmﬁwk*

— %

2. When you .i]_ave tallied all the letters in the message, count and record how many times

ecach letter was used, Which letter was used.the most? Was it "A"? Compare-this to the
Cadette Gir! Scout Handbook sample, 'Could the letter that appeared most in the mes-
sage possibly be the same létter "E" that: appeared most often in the sample? Try it and
see if it works in the message,. Record "E" as-the possible English letter for-the code letter
“A“. . g : . . I. oot _— ) . ) ‘_.' : .

B b

Code Count Iinglish
Letter Tather?

3. What letter appears the second most often in the code? Is it the letter °R'? The letter "T"

appears second most often in sample. Check to see if the code "R" could really be "T".
Record "T" as the possible English letter for the code letter "R".

Count lEnglish
Letter?

W B Bl
R WM M | e T

Baa og dec¢ pif pkipx rvob pesa.

ee t e

e . i ———— T ¢ ————

Kauaumak rvir awakd Jokt Bpecr taikfb rvob.
e e e_t bte e . £ e _t

Rva Jokt Bpecr Gkeuoba.
T e t e

Ef ud vefek, O lott rkd:
t

—— e —duARRE— — ————— e &

Re bakwa Jes ifs ud pecfrkd,
T e e t

e s s ey —_—— —_—

Re vatg gaegta ir itt rouab,
T e e e t t e

Ji.. P j— B —_———

Ifs re towa md rva Jokt Bpecr Til.
T e Lt e t
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4, The thitd most common code letter is "E" and the third most common English letter in
the sample is “O" Check to see if "0" is the English letter for "E"

R Codce Tally Count English
o Letler Letler?

Kauaumak rvir awakd Jokt Bpecr taikfb rvob,
e e e t te e_. oot & ...k

Rva Jokt'Bpecr,erudba,
T e'’ .o _t- -

i . — —_— *

Bf ud vefek, 0 lott rkd:
9] o o t '

—— —— § H

Re bakwa Jeg ifs ud.peCfrkd,
To e e ] [s) t

amm— ——— — . JE—— ?

Re vatg gaegta 1r itt rouab,
To _e ec e _t t

e e i —— e T ik ———t—

Ifeg re towa md rva Jokt Bpecr Til.
ko e _ Lt e ot




5. The fourth most frequent.letter in the eode 18 "K".

frequent 1

etter

-

in the sample.wbich is "R"- . ;

10

15 .

M- W _
W

T

wlo =

i B ' : ’ r‘i

Baa oq deéc pif pkip
@e . o xr. ot o e

i

"Lt
fi,
G

X rvob ‘pesaz ‘.. ;

. i . ’ l - . .. ' o H
Kauaumak rvir. awakd Jokt Bpetr:talkfb rvob.
LE

Re € er t £t e ‘o
y o

Rva Jokt Bpecr Gkeuoba.
T e r ot r e

Ef ud vefek, O lott rkd:
0 o_oxr, . tr .

Re bakwa Jesg ifs ud-pecfrkd,

To er e _ o e _tr

i ——— . —_——

e

Re vatg gaegta 1lr itt rouwab,
To _e _8o__e _t £ e

— '

Ifg re towa md rva Jokt Bpecr

o t .e ¥

Til.

to e __t e r ot

i

P

— .




Look at the fo _ : mak '
would be "I because "I" can be a word by itself, Next to this you will also find a word with

a double "T". "L” could alsd be a double letter so this could;alsg work. Try it and see.

will the néxt lettér'be? The frequency order becomes less reliable as-you miove
down the list. Look at your tally sheet. The fifth most comiiion code letter 18 'T" which
could be "L’ and the sixth most common is. "Q" which _cou_}d he 'T", but. does this make

urth line and you wﬂlﬂnd the letter "O° by 1tse]f It makes gense that "O"

"

P | .. T T !

I 19

4 16

15

13

===k

= 1= lo |5 |=

== iE|=RE

e E e ESEE

ciRir e A >

11 I

Baa ogq dec pif pkipx zrvob pesa.
eg 1 _oO r' __t i _o_e

Kauaumak rvir awakd Jokt Bpecr taikfb rvob.

Re e er t te_ e ir l o _tle r i A

Rva Jokt Bpecr Gkeuoba.
T e _irl o t _ro 1,

Ef ud vefek, 0 lott rkd:
o o_oxr, 6 I _iller ;

Re bakwa Jes ifs ud pecfrkd,
To fger & _ 0O o tr

—_— ]

Re vatg gaegta ir itt rouab,
To _el _eo le £ _11lti e ,

Tfg re towa md rva Jokt Bpecr Til.
to lie __ t e dixrl o &L .




Tally Connt.

English
Letler?

A9 - e

0 G

T a8 |
| .

120 |

1Zle 2= = = |»

L]

| 9

-

=il xkeisln

Béa_og dec pif pkipx rvob pesa.

See i _o c¢a crac t i co e &

Kauaumak rvir awakd Jokt Bpecr taikfb :rvob.
Re e er t ate e _ _irl Sco t lear 't ig-

Rva Jokt Bpecr Gkeuoba.
T e irl Sgo t - ro ige,

Ef ud vefek, O lott rkd:
0 o _ex, I illtx

Re bakwa Jes ifs ud pecfrkd,,
To sexr e o a_ _ __go  tr

—— —— ———— e

Re vatyg gaegta ir ittt :rouab,
o _el _eo leatallti eg,

Ifs re towa md rva Jokt Bpecyr Til.
A to 1i e _ _t e _dirl go -t La
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7. See if code letter "B" is really "S", code letter "I" is really "A" and code Ietter "P“ is really
C Can you start to see some words forming?

s | M B 19- | “E
R ,HHJm;“ﬁJ : 16h  T
B A H i 15 .0
k[ 13’ R
T R 12 L
0 WML 11 T
B MW 10 s
! MW A
P M- C
v H H

Baa oq dec pif pkipx. rvob pesa.
See 1 o ca c¢ragc thi

co_.8

Kaunaumak rvir awakd Jokt Bpecr taikfb xrvob.

Re s _=srtate e  irl Sco t lear

this'

Rva Jokt Bpecr Gkeuoba .
The irl S8co t _xo_ ise

Ef ud vefek,
O __ ho or, I

0 lott rkda:
ilgtr ‘

Re bakwa Jes .ifs ud pecfrkd,
To ser & o a __ g9 tx

—

Re wvatg gaegta ir itt zouab,
To hel eo le at all ti eg, .

Ife re towa md rva Jokt Bpecr Til.
A _to li e __ the _irl _¢o t La
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_ : 7 - SN
T / NOTES -
8 Code letters AN "F" and "D" are all used .-
-seven times. each so you will need to-
. expériment to see. whleh English letters .
. . they match with, Possible English letters
could be "H", "N", and "Y". Could code let-
der "V* be "H'"? Then the_code word "Rva"
would trapslate to "The" and that would
. make sense, Substitute "H" for "V" and
. see if you can ﬁgure out the rest of the
code. .. ~ .




What's
Happening and
’Why?

What's Next?

More to
Hxplore

Qareer Links

While the chart with the sample data can help
you guess which Jetters to try, it cannot

‘always give you an exact answer to find the

code. Statistics can help you track patterns
but it cannot predict the future. For example,

_ just because a sportsteam has won 5 out of 6

home games, that does not mean that they will
definitely win the next 5 home games. It could
mean that the team plays better at home. It
could also mean that they play weaker teams
at home. ' You need more information to
understand what is8 happening.

To help you crack this code, you had some
clues and the sample data was taken from the
Cadette Girl Scout Handbook. This meant the
writing style and the word choice were very
gimilar to the pilece in code. Imagine how hard
it would be to do if you didn’t know the lan-
guage or the sample didn’'t match as well.
Would you have figured out that it was The
Girl Scout Promise written in code? Statistics
has some very advanced technigues to help
people select good sample data and work with
complex situations where there is a lot
unknown. -

‘Read more about mathematician Edna Lee
Paisano to work on Technology 2. Read the

chapter about her in Women: and Numhers on
pages 121-129. ‘

There is a similar code breaking activity you
can try on pages 129-132 of Women and
Numbers. If you do this activity, notice that
the Averages Chart on page 131 is different
from the chart used in the first activity. This
is because the small samples were taken from
different sources. If the samples were big
enough, there would not be much difference
between them but it would tdke a lot longer to
do the activity!l Check to see.if the same code
is uged for both messages.

e Check the Census Bureauw's website at
www.census.gov to learn about careers in
statistics.

+ Develop a secret code activity to do with
younger Girl Scouts.

* Collect statistical data to help plan your
Gold or Silver project.

BRIDGING
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' Baa oq dec pif pkipx rvob pesa.’

Secret Code Worksheet

it m— vt oy p— —— a— i = — — e b f— —— W

‘Kauaumak rvir-:awakjd'-"qutA Bpecr jtai_ikfb rvol

Rva Jokt iB.p_-e.cr- G.'kei_il-pba.”

i

ey S U S S SV — ¥

Ef ud vefek, O lott tkd:

_——— e mee——

Re bakwa Jes ifs udipecﬁfrkd, |

——— — ———— et et | it et b . S e e wrrvrw — — ’

Re vatg gﬁe-gta;ir itt rouab,

—_—— — P

e iy

Ifs re towa md rva Jokt Bpecr Til.

S —— r— ———
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Count English

Letter?

N[{<Ix|g [<lairs|o|zm|lo|(rlclzizir|x|c]|~Iz|lol=lalo o | [»
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Girl Scoul
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andbook Sample

Cadedle

11
12
13
14
5
16 .
17
18
19
%0
23
24
25
26

21
22

l Mostt'o-'

least order
1
2
4
5
3]
7
8
9
10
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Gorresponding

Activity

Big Idea

Time
Materials

Safety
Clean-Up

Taming Mathematical Monstexs

' Math, Maps, and More, Technology 2
. p 68, Interest Projects for Cadette and Senior
Girl Scouts®

In this activity ‘you can explore why modern
mathematical objects called fractals were

" described as monstrous and unnatural

shapes when they were first discovered. You

_ can also.leain more about Theoni Pappas,

another woman in mathematics who helped
popularize mathematical concepts through
her many books and other items such as t-
shirts and calendars with math-related
themes.

60 mingtés mimrr"_:um

O Erasable highlighter

Q Book—w by Teri Perl
0O Book—The Mathematical Tourist by lvars

- Peterson

@ Ruler (o?tional)

" To get yourself:
Q Copy of Fractals sheet (p. 46)

0 "Copy of Triangular Grid paper
.{p. 47 optional)

O Pen or pencil .
No special precautions are necessary.

Dispose of any scrap paper.




Poitt .

. Begin your exploration of fractals by creating
- | some of the ‘monster' shapes. Named after
.the mathematiclans who studied them, the

Sierpinski Triangle and the Koch Snowflake
are two fractal examples that will help you
understand why they were called monsters,

1 Start by making at least one copy of the
_Fractal sheet by:

E ,-'é.] _Making a photocopy, or

b) Using a ruler, pencil, and paper to trace a

COpy

2. To create the Sierpinskl Triangle, use the
. erasable highlighter to color in the top
. large equilateral trlangle (each side of the
large triangle is 8 trlangle grid units long)
on the Fractal sheet. Color in the entire
triangle.

‘3. Find the mid-point of each side of the

equilateral triangle. The mid-point is.the

middle of a side with an é(iual number of
triangle grid units on both sides. You can
find the midpoint by:

a) Counting the number of triangle grid units
on the side of the triangle ﬂrst

b) ‘Dividing the number of triangle grid units
- by two. For example, each side of the
large triangle is 8 triangle grid units long,
8 divided by 2 equals 4

_(:) Counting in along the side four triangle

grid units from the corner of the triangle
and mark it with a penecil. .

\\

NOTES

R 3

— e .
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.

4.

Draw a line to connect the midpoints, -
which will break the large equilateral tri-

- . angle into four smaller equilateral

triangles.

PP

Remove the céﬁi;er,tﬂangle. Do this by
using the white color-change end of the
highlighter to remove the color, You

~ should now have threa trlangles,

)

a)

b)

T

s:_naller triangles.

'Find the mid-point of each side first.

Draw a line to connect the midpoints sec-

~ond.

c) Remove the center triangle.

You should now have niné triangles,

Repeat these steps for ‘each of the three l
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- 7. Repeat:-these, steps again for-each of the

~ nine.small. triangles You: should now
have 27 tr.langles ' : .

Youi coultdt 'keep' répéating these’ steps until the
pattern is too, small to work with but even -

| .then the pattern conld go on to: infinity

The math ‘teri, iteration, means repeating a
series of steps. An éveryday example of

iteration is that to walk across a réom you
repeat the following steps

a) Take a step with your right foot ﬁrst
b) Take a step with your left foct.

Each time you complete the steps, you per-
form another iteration. , .

" *The Sierpinski Triangle is made by removing

Second = Wirst- ...  Third
- Iteration - Iteration .~ Heration

pleces to make a pattern. You ¢can make

another fractal, called a Koch Snowflake, by
adding pieces to an equilateral triangle. -

To make a Koch Snowflake, use the equilater-
al triangle drawn at the bottom of the Fractal
Worksheet. oo

i

NOTES




BRIDGING

Make sure that each'side of this triangle is 9

- triangle frid unils lohg. ‘
1. Use the highligﬁter to color i1l the entire
triangle, Here are the steps, or iteration, for
making & Koch Snowflake. :

a) Mark thie middle third (middle three grid
uniis) of each side of the shape with a pencil.

11 — | © b) Add an éclmﬂ_ateral'triar'igle;. pointing out-
. . | wards, to each side using this middle third as
_ the, base of the added {riangle. .

~ 2. Do at least twb iterutions. This pattern

v . .

‘ ‘also can continue to infinity. You began with

T ' —— .. .| .adtriangle, but the shape changes after each
. . . 1 ‘iteration. = o
| Start, Tst, and 2nd Itcration
These fractals may not look mof_xstrous to you
but they really baffled mathematicians when
‘(AL they were discovered.~Maybe you can discov-
0, er why. Can you find the exact area of just

Whiat is the exact perimétér of a Koch-
Snowflake? SOERE

LT | the colored part of a Sterpinski triangle?

L F
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What's

Happening and ‘

Why? -

What's Next?

Mathematicians discovered geometric shapes
that changed with iterations in the 1800's but

| very few people studied them seriously. This

type of geometry didn't even have a name
until 1975 when mathematician Beniot .

.| Mandelbrot began studying these shapes and
decided to name them fractals, which comes

from the Latin word meaning "broken"

In the 1800's, geometry was seen as the logi-
cal study of classical well-ordered shapes.
These new shapes challenged that logic and

| were considered unnatural, or monstrous.

| Af you'try to ﬂgure out the perimeter of the

Koch Sniowflake, you will find -out that it can-
not be done because it keeps growing infinite-

1 Iy longer Yet it does not have an infinite

aréa, You could keep adding more triangles

_on each side forever, but your Koch Snowflake

would still fit on your origina] ‘piece of paper.

| Could you find the area of the colored pait of

the Sierpinski Triangle? Because the colored
part keeps getting smaller with each
iteration, the area approaches zero but never
quite reaches it. . The amount .of colored area
keeps getting smaller and smaller but it never
completely disappears

Instead of being unnatural fractals aetually
are more useful in desctibing the natural
world than classical geometry The

Mathematical Tourist has more information
| on fractals on pages 118-149, if you are’
| interested in léarning more. You can also

check math.xice. edm-!aniggm:_ ac for more '

information about fractals.

- "I‘he study of fractals is actually a very now -

area of mathematics and much about fractals
is still waiting to be discovered. Read the
story on pages 165-166 of mmn@
Numbers. It is an excerpt from a children’s
book by Theoni Pappas, Do you recognize the
Koch Snowflake in the story? Theoni
"tamed" these mathematical monsters of the
past so even children could find them fasci-
nating. Have you ever read any of Theoni's
books? Theoni Pappas loved mathematics
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and enjoyed teaching othiers to appreciate it:

" She'used new ideas to make math fun and’

help others see it in a different light. She

" even named her cat Penrose after a type of

math pattern called Penroge tiling. You can
learn imore about Theoni Pappas by reading

~ pages 155-167 of Women ¢ind Numbers and

discover how she started her. own business
and publishing company by designing math

calendars and t-shirts and writing books and

poetry about mathematies

Women mathématicians can be everyday peo-

ple, not just famous names from the past.
‘Maybe you know soine women mathemati-
“clans. There are :aeveral Internet sites with

information about women in; mathematics.

For example, you cari learn more about these
_'women at .

Read other chapters in, m)mgn and Numbers

‘and discover. more about women mathemati-

clans from the past to the _present.

Check your local library to find books written
by Theoni Pappas B

+ Check out math career websites such as
www.awm-math.org on the Internet.

+. Be.a math role -hode} for jounger girls.

* No-matter what kind of topic you are inter-
ested in-doing for you Gold or Silver pro-
.ject, research to find out.about other
women who worked in that area who can
serve as role models for you or others.

A - . - . 8 - O B 8 = 3 - B W - ] . -7 - B W A -3 ~H b 9
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Corresponding -

Activity

BigIdea; I

Math and Medicine

Math, Maps, and More, Teohnoldgy' 4

. p» 69, Interest Projects for Cadette and Senior

Girl Scouts

Have you ever. wondei‘ed when you would
really use the.mathematics: you study in
‘school? When you:think of the courses relat-
‘ed to the medical field, is your first thought of
calculus or biolegy? While biology is an obvi-
ous choice, many advanced medical proce-
dures, such as MRI (Magnetic. Resonance
Imaging) ‘and CAT (Computer Axial '
‘Tomiography) scand would not be possible
‘withouit the mathiematics of advanced algebra,

|- trigonomeétry, ahd cdleulus. Th this activity

-+ for Techiiology 4, you will create a model and

'.I.‘lme . .
Materials

= 1:1}_1:1' 0 B"U =

i perform MRI and CAT scan sifnulations to
" show you how the procedures work.

| You will need a_partner for this activity.

_ :.,'60 minutes minimum o

o ;"Ei_‘gmyou:legger. o

Measuring tape i
Ruler | _ . ,
-Bambo‘o‘ sitewefs o | :
Nylon fishing ]ine |
' Comipass ..
IRjng magnét

o get yourgelf:
Homemade play dough
Measuremerit sheet ®
Cardboard or'manila file folder
Newspaper to cover work at;rea

Pencil-or pen

00000

Paper

| %




IRURTRTNREIPE T &I ER

BRIDGING

Safety
Olean-Up
Do it

. No special precautions are necessary. . . .- -

. Dispose of used play dough and paper.' -

Both MRI and CAT scans measure the energy

“absorbed by narrow sectlons or "slices™ of

your body. The scans make a visual map of
the inside of your body. - This type of mapping

-is called imaging and it can show doctors
~what is8 happening inside your body without

having to perform surgery. - -

CAT scans use nﬁlgltiplle beams of x-ray ener-
gy, which are passed through a narrow sec-

tion or"slice! of the part of the body being

. examined. A computer program uses mathe-
. matics to analyze how mch of the x-rays
~ were absorbed and then make a 2-D image of

the "slice” which shows what is Inside the
body part. '
MRI uses magnetism instead of x-rays to
make 2-D and even 3-D images of what is
ingide the body. MRI also uses a computer

_ program to-do the complex mathematics
needed to convert all the information collected .

to a picture that yout doctor;can use. MRI ~
can show soft. tissués such the brain, mus-
cles, and tendons better than CAT scans.

To simuiate doing an MRI_or; CAT scan, you
are going to'make:a 3-D mode! of part of your
head from, play d_qugh. o

1. Make piay dough,-_The following recipe
should yield enough playdough for one

face sculpture,
Homemade Playdough
7 1/2 cups.of flour
1 1/2 cup of salt

~ 3 tablespoons. of alum

3 tablespoons of oil .
4 1/2 cups.of very hot water

Mix together all ingredients using a spoon.
Be careful—the mixture will be too hot to
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. 2. To create the model, you will need to take

specific measurements of your head. Ask

a partner to help you because it will be

hard to do this yourself. Make a copy of

the Measurement sheet found at the end

of this activlty to record your data. You
o can:

a) Make a phot‘oeopy, or
b] Draw your own copy with paper and pencil

Look at the picture below to see what parts of
. your head need to be measured to create a

3-D model,

Front View
- Work with your part- :
ner and use the ruler or measuring tape to
make the following measiirements. Begin
measuring the front view of your face,
then measureé the side view.,

Side View

*Front view - -

1) A vertical measurement through the center
of the face, from the top of the head to the
'bottom of the ¢hin.”

2) A horizontal measurement from ear to ear
{at the point where top of the ear meets
- the face).

3} A horizontal measurement from the inner

~ corner of one eye to the inner corner of the
other.

4) A horizontal measurement through the
- middle of the face.

NOTES
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AP

5) ‘A horizontal measufement across the bot-
tom of the nose

"8) A horizontal measurernént across the

mouth (from one corner.to another}.
7) A horizontal measurement across the chin.
Side view -

‘1) A vertical. measurement from the top of the

head to the bottom of the chin. Take this
measurement along-a line about 1 inch in
front of the ear (the point where the ear
meets the face), Have your partner hold a
ruler or other straight edge against her
face along this line, This will serve as a
guide for you, as you will take the remain-
ing horizontal measurements using this
Iine as a. starting point. -

2] A horizontal measurement across the fore-
head.

3) A horizontal m‘easureme;nt to the eye.

4) A horizonta] measurement to the brldge of
the niose.

B) A horizontal measureme‘nt to the tip of the
. NOSE, :

. .8) A horizontal measurement to the corner of

the mouth.

7) A horizontal measurement to the end of
the chin.

4, To begin making your 3-D model, draw an
outline of your fa(ce, .using the front view ver-
tical and horizontal measurements, on a piece
of cardboard or a manila folder.

\. P v A - & 4 k- y . & & P \ 5 - k- . k. ~. 4 . K- k- i -, " k. k. < v L - " . b Y i " L iy i o A _ v
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. 5. Use the play dough:and the side view mea- |

surements to build up the 3-D model of
your head. You can use the rulérs and
the bamboo skewers to measure how high

_you need to build the forehead, nose,
mouth, and chin. .

Now that you have a model of your head, you
can simulate a CAT scan. CAT scans are x-
rays and CAT is-an abbreviation for
Computerized Axi ogra

. Computerized means you need a computer
- program to process the rnath needed to create

‘the image. Axial describes'the direction of I
the slice and tomography means that you are

only x-raying one thin slice at a time, CAT

- scans can only make images along the axial

plane of the bedy, which is perpendicular to
the long axis of your body. :When you slice a
loaf of bread you are slicing it along the axial

plane.

Axial Plane

~ 6. Use a piece of nylon fishing line to make
- thin axial slices of your head model. If you

separate these slices and lay them on their
side you have a simulated CAT scan.

7. Put the CAT scan slices back in place and
reconstruct your 3-D head model so you can
simulate an MRI scan.

=\

NOTES

) ¥

-




e ______BRIDGING
_ o GAP
-

NOTES

1 MRI is an abbreviation for Magnetic
Resonance Imaging. MRI uses a strong
magnet and a smaller changing magnetic
field to measure thé natural magnetism, or

‘resonance, of the tissues in your body to
make an fimage instead of using x-rays. To
fully understand what MRI means, you will
need to know a lot of physics, chemistry, and
mathematics ‘

8. Unlike a CAT scan, the slices for an MRI
can be done th any direction, not just the
axial pjane, You can slice the 3-D model
of your head any way you wani to as long
as all the slices are parallel. Choose a
direction and use the fishing line to make
the slices. -

What's 1. The x-ray beams used in CAT scans travel

Happening and through a body in straight lines. This is
Why? why the slices can be made in only one

direction. Bone and other body tissues
' absorb some of the x-ray energy, which
makes the bearns weaker.,




The energy left in these weakened beams is

measured and an advanced mathematics

-technique, called Fourier transform, uses

this data.to make the fmages, which your

-doctor looks at. These images show how

dense the body's tissues were when the x-ray
beams passed through you.

' 2 "MRI uses magnetism instead of x- rays to

collect the data it needs to make images.

MRI is based on the knowledge that some
“-of the atoms in our. bodies, hydrogen
_.atoms in particular, act like tiny magnets.

1 Hydrogen is one of the! elements that make up

water, Tat and ‘othér body tissues; in fact 63%

" of your body'is made up of hydrogen. MRI

works by lining up the tiny hydrogen "mag-
nets" in the same direction by placing a pet-

.. son inside.a huge, powerful magnet. By mea-
1., suring: which frequency,of a changing magnet
.- field will move these hydrogen "magnets”,

. Fourier transform mathematics can provide

information about what other atoms are

- arouind the hydrogen atoms. This informa- -

tion-can: beused:to makes images of the body:
that a CAT scan: or X—ray cannot show.

You can do an activity to help you understand

‘how a changing magnetic field can move the

hydrogen "magnets".” You will need a com-
pass and a small nng magnet

1. Put the compass on a ﬂat surface such as
4 table. - Make sure: to keep the magnet
- away from the compass and let the needle
_ settle and point North. Imagine that the
- cm‘npass ‘fieedie i thie Earth's tnagnetic g
* field is'a hydrogen atom in an MRI*®
“miachine. You could havé any humber’ of
compasses on the table and they all will
line up in the same direction North.

2. Pick up the ring magnet and move it
toward the compass. What happens to the
compass needle? It reacts to the small
magnet and moves around so it does not
point North any more, This small magnet
is acting like the changing magnetic field
does during a MRI scan.
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What's Next?

Moreto
Exlilora” :

Uareei' Links

Servico Projeof _

Ideas:: :

Gold ia'iid"Si:luer '

Interest .
Project Patch

4 compass. needle,

(=P N —

3 Try waving the ring magnet quickly over
_ the compass in an East-West direction. If

"+~ you can wave the magnet with just the

right speed to flip°the needle around so it
- points South instead of North, then you

have found-the magnetic resonance of the
Dont’t be discouraged if
you find this is hard to do. After all, you
are not a MRI machine. |

'It takes energy to keep moving the magnet to
-‘move the needle away from pointing North.
| When you take the magnet away, the needle

will swing back to point North again. A real
MRI machine would measure the energy

.heeded 1o line ‘up the hydrogen "magnet"
' again and use this measurement to make its
' _,'1rnages o

Arrange- a visit to see an actl.ial MRI machine.
If this is not possible, tise the ternet to go
on a virtual tour of one. Check such websites

such as M_MM
Research more about how MRI and CAT work.

| Explore.some of the web links found on the
|- internet or.talk with a doctor or radiology

technician

Talk with your school guidance counselor to
find out what math classes you need to take
in high scheol. and college to. become a med-

' ical professional

Volunteer in the ra,dlology department ata

-local hospital. .

-Identify the mathematics involved in doing a
. Gold or Silver project. No matter what your

project Is, you'll need some kind of mathemat-

. ics to do il




- 'CAT and MRI Measurement Sheet

 Front View

1. vertical

2. earto ear AN Y

__ 3. between eyes : . W T
4, middle of face /] @ = ro\
5. bottom of nose ’ 1. \ .
6. mouth / Cvmi \ JJ
7. chin | 7 \

[/ J
Side View
' 1. vertical

2. across forehead

3. t0 eye
4, to bridge of nose

5. to tip of nose -
6. to mouth

7. to chin




' Materials List for-All Activities

The Mathematics of Doodles

Materials

From your leader;

QO Colored peocﬂs, crayons, or erasable markers

3 US map
O Book—The Ma hgmg cal ggumg by Tvars Peterson

O Piece of rope joined to make a circle

To gg; youxsell i
a Paper :

O Penor pencil

String, Math and Mary Boole
Materials

From yogr lgaglex: ,

O 3-inch square of size 7 rnesh plast:lc needlepoint canvas

T

0 Triangle shaped plastic needlepoint canvas
U Diamond shaped plastic neédlepomt canvas
Crochet thread )y embroidery floss '
Scissors '_ ST e N
Yarn needle (metal or plastic) o

Book—]ﬁomen_aLMumb_ets by Terl Perl
Sample card

OO0 0C OO0 o

_Hole punch (optional) RN
To self (option orM re. to '. '__re
a Cardboard or index card -
Q Your own yari or embroidery ﬂoss

0 Pencil

O Ruler
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Secret Codes and Statistics
Materials

0O Book—Women and Numbers by Teri Perl
a .'Ca-lculat?or

lo get y If;

O Copy of code worksheet

O "Paper

Q Pencil

Taming Mathematical Monsters
Materials
our I

(N Eras'ab!:e highlighter

Q Book—Women and Numbers by Teri Perl
U Book—The Mathematical Tourist by Ivars Peterson

Q Ruler (optional) .

To get yourself:

O Copy of Fractals sheet

0 Copy of Triangular Grid paper (optional)
O Penorpencil -




Math and Medicine
Materials

Fro . eaderx:
Measuring tape

Ruler

Bamboo skewers
Nylon fishing line

Compass

0 1 U Sy iy

Ring magnet

To_get yourself, |
Homemade play dough
Measurement sheet
vCai'dboAa\rd'or manila file folder
Newspaper to cover work area

Pencil or pen

I S A Wi

Papef
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.- Career Links List. -

Mathematics of Doodles

¢ -Learn,more about careers in cartography or geography Check M&E@L"M@n for
further details,

. Many colleges and universities have degree programs in geography Taik With the guid—

ance counselor at school or use the Infernet to see what programs are “avatlable at colleges
near you:

String, Math, and-Mary Boole - .. : ...

* Mary Boole discovered that her-education and knowledge of mathematics helped her-to
find a job to suppoit herself and her five children after her husband died. What kinds of
careers interest you? . Explore how knowing mathematics can help you succeed in your
career path. :

Seoret Codes and Statistics =~

¢ Check the Census Bureau s website at www.gggggg.gov to leam about careers in statia-
tics _ ) .

T

Taming Mathematical Monsters
* Use the career links on wmg to check out math careers on fhe: Iﬁférile't-. ;

Math and Medicine

* Talk with your school guidance counselor to find out what math classes you need to take
in high school and college to become a medical professional.
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List of Service Project Ideas

Mathematics of Doodles

* Meke a map of the trails at a Girl Scout:camp or of ariother site iri your 'c'omr'numty. S

« Do a doodle coloring activity with younger girls as a program activity at an overnight or

service unit event

String, Math, and Mary Boole
o Teach curve stitching as a craft activity with younger girls, just like'Mary Boole:
. Use curtreistitéhing'designs to make decorations or-party favors for others. -

o R A ST o S T
Secret Codes and Statistics
e Develop a secret code activity to do with younger Girl Scouts.

Taming Mathematical Monsters

« Be a math role model for younger girls.

Math and Med:wine ‘ L
. Volunteer in the radiology department at a looal hospital

28 0880080000 L SOODODOODED 2000082
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List of Gold and Silver Interest Project Patch Links

Mathematics of Doodles

+ Even if you are doing a food drive or a non-math related project, see if you need to use
rnathematics or mapping skills when you do your project,

Sﬁring, Math, and Mary Boole

» Use gr‘aphing techniques to help plan or share the results of your Gold or Sﬂver project
with others

Secret COdes’ and Statistics
» Collect statistical data to help plan your Gold or Silver project.

¥

Taming Mathematioal Monsters

‘s No matter what kind of tOpic you are interested ih doing for your Gold or Silver project, do

sorne research to find’ out about other women who worked in that area who can be role
models for you or others

Math and Medicine
¢ Identify the mathematics involved in doing a Gold or Silver project. No matter what your
project is, you'll need some kind of mathematics to do itt '
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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 Sclence 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." - Do :

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
Scotit 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
gong time (my favorite), where I led all of the girls in crazy 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 o
Mid-Continent Girl Scout Council

‘Missourd

"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 "Selence in Actlon” 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 Brownles 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

"] got involved with beach clean ups with my family at our local Béach. | decided o rake
this my Silver Award project (1995) by getting others involved. Through the Américan Littoral
Society, 1 was given a beach to clean for the National Beach Clean Up., Iinyolved my whole -
troop as well 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 Gir! Scout, troops in the
area and had the parks department and. other .community workers talls about our role in,.,, ,
cleaning up the beach, erosion, ete, 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 col-
lected 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 1 go to _

help out now as a Senior Girl Scout.”

Mcéredith T., age 17 . ‘o
Mississippi: Va]ley Girl Scout Council .
}]linois o]

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

Altcla
Pine to Prairie Girl Scout Council =

North Dakota =~ _

' staited a recycling program in our community. Istatted the program because our commu-
nity did not have a recycling program ‘and there was a need for recycling. I'learned 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,'1 know I did something good for my community, and
it will continue fiow that I have finished it. The whole corimunity and our environment ben-
efited from this project. It was worth all the ‘work." o S

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. Arithmefic is what most girls have trouble with, riot the other math sub- -
jects; and arfthinetic can only be jmproved through practice.” -

"At the workshop, I had the girls cook a meal with conversions and ratlo, 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!”

Sarah, age 18
Mortis Area Girl Scout Council
New Jersey

"For my Gold Award project, I created a sclence program for first through third graders to
introduce them to the idea that anyone can have fun with sclence. I chose the project
because 1 have been interested in sclence since I was a young girl. I learned a lot about my
own skills with people, especially children.”
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* Create an interpretive map for a self-guided historical walking tour arbund your |

- Y
L i Bl (; 3
.

. 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:soine. of these ideas gathered from different web sites for Girt Scout:.; : .
Cadette/Senior troops across the country: '

Piaogi i

community, using math and mapping skills. M
e Present a serles of games and workshops utilizing sensory experiéndés to ‘shiow girls
first-hand what it’s like to be disabled. . . .

;e .- ML
b Ty R IR P

. 'Involve your community in an effort to clean up a polluted area, such as.a Jake 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 ‘mdke othér iriprovements 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 environmentalisin, space exploration, tmoderil technology or another topie rélat-
ed to science or nature.

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

* Work with a local historical society and/or extension service to creaté & Dative plants edu-’
cation program. Develop a resource binder with reference information for the project.
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Math, M&p‘s and Moré' Ac‘tivity Snrvey

Approxlmately how long did you spend ‘on each of the fo]lowjng activlties‘?

Mathematics of Doodles

String, Math and Mary Boole

I

Secret Codes and Statistics . .-

Taming Mathematical Monsters

Math and Medicine’ "~ *

[

_____minutes”
_ " minutes,
_;Ifljnuteg
L minutes

What activity did you enjoy most, and: why? - . -

Wﬂat actiVltY did you 111{&_ the 1é'a$t.‘ é_nd why? o

H u
St

Did you further explore anyof the giétivitigs?' - .I L

Whichi ones? -

Give an example .of what you-did.

What canbe done to makethese activities more fun and for successful?

¥

Thank you for your help and your opinions!ll .

Flease return all forms to:

y T

3
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