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The Nat1onal Review Board has carefully examined and heartlly endorses T
MATHCO as a high-quality and-motivating series of aud1ov1sual and print '
materials ‘designed “to overcome the negative effects of-sex bias and N
stereotyping on the att1tudes, interests, and asp1rat1ons of g1rls toward - s
. ~mathemat1cs and math- related careers. , v
These mater1als have Been des1gned to teach math sk1lls demonStrate inter- = -
' \1elatlonsh1ps ‘between math and other suBjects, and prov1de exposure to a-
| -~ wide variety of math-reldtéd careers. These informational and skill- bu11d1ng 4
' . activities are valudble for boys as well as girls and are both mult1ethn1c '
} and nonseX1st in text And 1llustrat1ons et A . Lo

We bel1eve that the use of these mater1als w1th pre- and early adolescent L T

_students can help to alleviate the math anx1ety and ' avoidance .that are char- -J ;
-acteristic of g1rls at these ages, resulting in theéir, disproportionately '
small numbers in high- level mathemat1cs courses: and math- related careers.

L ot .
Over the’ past two years, the Board has .provided adV1ce and ass1stance to the
MATHCO staff as it has conceived, developedl>'ﬁﬂ validated’these materials.

- We are confident that our enthus1asm for th1s project will be., shared by edu‘.
cators throughout the country '
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o ’WMIHCO's Mag1c Squares," a 19 -minutes sound f1lmstr1p, 1ntroduces students
. .. to the.math and science concepts that they will explore in Module ‘5. Noting
: that*ood sc1ent;sts learn how to makesgareful observations, students are
challenged to/observe cdarefully a series of cartoonlike picture sequences
and, to deternune wh1ch correspend1ng Module 5 act1v1ty matches each sequence.

" .Prior to v1ew1ng “this presentat1on, each student is g1ven a MAIHCO'S Magic.
' Squares -answer, sheet, (see.p. 3), which lists Module 5-activities on the

. Tight~hand s1de and' the titles of the picture sequences they will be v1ew1ng -

., .on-the left-hand side.. Next to the picture sequencé titles are "Magic ..
'+ . .Square' boxes'in which students will indicate their responses. The teacher -
;. should Took over this sheet with his or her students to help familiarize
- them with,/the titles, activities, and any terms that-may be new to them.
- Thid review will- also help students to locate their chosen responses more ,
. quickly: once the f1lmstr1p has begun ~

h }
3 ) .
oo ’,

o The part1c1patory nature of ”MATHCO's Mag1c Squares" is structured in the -
follOW1ng way: // .
b ',‘ R B Students v1ew a series of p1ctures that 1llustrate a math/ ’

- science concept.
-T2 After each p1cture Sequence has been shown,-students are
given time to scan the .list of Module 5 activities and to
decide which act1v1ty matches the p1cture sequence they
. . . have just' seen. - R RN .

: - 3. ‘Students place’ ‘the alphabet letter represent1ng the MATHCO
, SR activity,that they Rave-chosen in the Magic Square next to
- © the- t1tle‘of the p1cture sequence on - the1f sheets." N

, \4. "The narratortqen gives the correct response, allows time
s - for 'students ' to make’ any needed corrections on.their sheets,
- .explains what~th1s MATHCO activity is all about and pro-.
ceeds on to the next picture. sequence.

This process repeats itself unt1l ail of the Module 5 act1V1t1es have been
appropriately 1ntroduced to students. The immediate feedback given by the
narrator and the encouragement givenr for their correctly filling in any in-
correct responses ensure a nonthreaten1ng and stimulating atmosphere for -
part1c1pat1ng students . .

Part 2 of. th1s'aud1ov1sual presentat1on does not require students to respond
‘'on their MATHCO's Mdgic Squares dnswer sheet. It provides\students with a.
very unique introduction to the Module 5 Bonus ‘Activity, Whdat Do You Get
- When You Cross B , : : SR
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?; * The MATHCO activi;ies,included‘in Moduie 5'aré:'

“
1. Classification D
| ' A A
2. Bicycle Gears . - e
3. Leqers‘ ; )
‘ ¥ '52 4. - Noiée"' ? ‘
} B '7 5l 'Lﬁng'Capacityi ‘ ; o g '; ' : .
& .6.‘\Archaeolbgica1 Dig B ] ‘_ -
’ - 7. Silly Pulley ) - ); )
{ SN | .

. Proper Measurement

co

S :4 9. Hygrometer

‘10; Q‘Balloon Rbcketé
11. Pendulum ...‘. ' -
12. Air Pollution
13. Litter Study - -

= | . 14. BONUS ACTIVITY - What Do You Get
- : When You Cross . . . ?

4

¢

. These activities may. be done in, any order that the teacher wishes. Many’
math teachers have used the resources of their school's science teachers
in presenting some of these activities. 'You may wish to conduct these
( activities in cooperation with a science teacher; a team teaching approach
to certain of these activities is often very effective. The science teacher
could set up materials while you lead the- discussion. However, these actiV-
ities and experiments have been constructed in such a way that many math
teachers ‘ (even those with little or no exXpertise in the area of science)
have been successful in carrying out these activities with middle school
students. . e . - ' ¢
. After students haye viewed the Modyle 5 audiovisual, the teacher should
= - _select from Module 5 those activities that are best suited and most appro-
T priate to his or her group of students. - Some activities may be selected
' because they;rélate to the interests of students. Others. will be selected
» because -they deal with math skills with which the students are currently
. working, review math skills the students should know, and/or present inter-
disciplinary relationships that will enhance students'"appreciation for the
study of mathematics.. = - - ' o . ok

’
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MATHCO S
SQUARES

MAGIC

e

 Picture Sequences:,

Maglc

MATHCO Act1V1t1es

10,

11,

1z2.

One Day at:the Zoo

The Great Blcycle Race

.The Great Garbonzos

e
Sporty S Solutlon to N01se‘

Pollutlon
One Day in the'Park

One nght at the D1g

'D1ng Dong Bell - K1tt9\

in the -‘Well

Tower of Power L \ .

One- Day at the Styllng b\\ |

Salon .

One Day at the Ball Park

Tarzana-of the’ Jungle

" The Migration of

‘Admirable Burd - ¢ .

™

Squares

pey

\

\

[i:]~llll N

5 D ow-p

G. Levers

= R

Air Pollutign |

: ArchaeelogicalbDig
.Ballooh'chkets
ﬁicycle’Gears .

E. Ciassification of the
Animal Kingdom

-F. Hygremeter (for Measuring

Humi di ty)

‘H. Litter Study

| I. Lung Capacity

. Noise Level}
- Pendulum Study
.- Proper Measurement

Silly Pulley

ATTENTION ALL STUDENTS:

Part 2 of the filmstrip
is just for fun. When
Part 2 begins, put down

your pencils and enjoy!

Y
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MODULE 5 AUDIOVISUAL SCRIPT
MATH AND SCIENCE.

MATHCO'S MAGIC SQUARES
VISUAL °

Begin audie,wifh black frame,
~which follows focus frame.

Frame 1 - (TITLE -FRAME) -
MATHCO's Magic Squares .

Frame 2 - A MATHCO's Magic
Squares: answer sheet is
shown. | |

Frame 3 - The 1eft¥hand side
of'a~MATHCOfs MagiéASquares
answer sheet is shown. ‘

?

Frame 4 - The right-hand side
of a MATHCO's Magic Squares
answer' sheet is shown

Frame 5 - The entire MATHCO' s-

Magic Squares answer sheet 1is
again shown. v

AUDIO
(Music)

MATHQO presents: The Magic

Squares. - o Y
You: should have. in front of you A
a sheet that looks 11ke this.

4

On. the left side of your paper -
"are titles which match the twelve
picture sequences you are about

to see. .

On the right side of your paper
are listed the MATHCO activities

. ‘which youf class will be doing
in this module.

P

Your directions are as follows: .

T Watch the picture sequences on the
screen. After each sequence (or

group of p1ctures), decide which
MATHCO activity matches the‘picture
sequence you have seen. In the
Magic Square write the letter of
the MATHCO act1v1ty.

10



VISUAL .
??ame 6 - An hourglass Ts

. * shown having question marks

changing into exclamation ; d

”~,
- ~ lower chamber:
‘ -
Frame 7 - A collage represent-
~ing the tools and the subjects
of scientists iS'shbwnf

Frame 8 - (TITLE FRAM%)
One Day at thé Zoo -
. e v |
Frame 9 - Two‘pebple are shown
classifying bugs and fish.

!

Frame 10 - The people are now .-

+ " shown classifying birds and
. manmals. ©

Frame 11 - The people encounter

a '""thing'’' that they are unable
to classify. -

Frame 12 - One of the people _
" “boots the '"thing" out of the

Ce
200,

-

Frame 13 - (TITLE FRAME)‘
One Day at the Zoo ‘

b

/ 1,

marks as they drop into. the -

: .
§\§ .
PO i . . B

© AUDIO
You will have plenty of_timé to
choose your answers, so be sure

" to watch the picture sequences
carefully.

A good.scientist learns to'observe
very carefully.- Let's see what
‘kind of scientist you are today..

" Are you réady? Let's begin.
Number 1;"Oné.Day at the Zoo.

(Music)

‘Music)
GWusié)
Music)

Now, in the Magic Square beside the

'piéture sequence entitled 'One Day

_at the Z0o," you should write the
alphabet letter which represents
the MATHCO activity that matches

14

-
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~ VISUAL | :

Frame 13 (continued)

¢

1

Frame 14 - The MATHCO's Maglc
Squares. answer sheet section

- for "One Day at the Zoo" is

shown with an "E'' appearing
in the Magic Square.

Frame 15 - (TITLE FRAME)
The Great Bicycle Race .

Frame 16 - One cyclist is
shown spéeding by the other
competitors.

Frame 17 - The winner of the

race is shown standing by her

bike, which has dozens of gears
attached to it.

“Frame 18 - (TITLE FRAME)

The Great Bicycle Race

24

~ Frame 19 - The %ATHCO'S Magic

Squares answer sheet section

. for "The Great Bicycle Race'
" is shown with a "D"‘appeafing

in the Magic Square.

Frame 20 - (TITLE FRAME)
The Great Garbonzos.

. AUDIO

the sequence ""One Day at the Zoo."
GWu51c is provided whlle students
reSpond )

Did you select letter "E," for =

Classification of the Animal Kingdom?
If not, wrlte WE" in your first Maglc
‘Square. In this act1v1ty, you will

discover the many ways all 11v1ng‘
beings can be classified. .

Numbef 2. The Great Bicycle Race.

(Music)

(Music)

Now, write the correcf‘ietter ‘of
the alphabet in the Maglc Square o
Did you select 1ettet§“D,"”fbr |
Bicycle Gears? In this activity
you will discover how different

. gears work; on bicycles and other
r )

machines .-#

.Number S.N.The\Great Garbonzos,

.

12 -
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{ VISWAL e Ao :
- Frame 21 = A very muscular ‘man ?ll;'GWusicyi u ”ff'j a :5-1
‘ is shown leap1ng ‘on a: dever in. . ¢ T L
E -an attempt to send ‘a very large v_»f?> 5:;:' R
man flylng 1nto the a1r ; 1“‘ ‘ a SRR
o Frame 22 - The very large man .+ (Music) »
- ‘doésn" t budge, the muscular g "i; A ﬁ-‘i_‘ L

" . man gets smashed

Frame 23 - The th1rd member of . _i(Mueié)i» ‘
R the ‘team, a womar, adjusts- the,V' T BTN
fulcrum on the lever. . o - |

7 ?rame 24 - The‘muscufar man (MUsic)
L ~1eaps again w1th great deter- o
S ‘mination. * * ' '

] fiv Frame 25 - The large man is - "(MuSic) )
propelled only sl1ghtly 1nto ’1»1»_ L )
the air-and lands ‘on top: of
the muscular man. '
Frame 26 -‘The Great Garbonzos L ,‘CWUsic)‘.

.are shown’ bow1ng to the aud1ence L

The woman - 1s. sm111ng smugly; the

muscular man is in bandages

‘Frame 27 - (TITLE FRAME) . Now, mark your Magic Square.

. The Great Garbonzos
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\ visuaL

!

Frame 28 - The MATHCO's Magic -

Squares answer sheet section
for "The-Great Garbonzos'" is-

'; shown w1th a "G" appearlng in

the Mag1c Square

‘Frame 29 - (TITLE FRAME)

~ Sporty's Solution to Noise

Pollution' °

Frame 30 - Sporty is_shown'being
besieged by noise. R
E é‘b ¢

| Frame 31~— Above all the n01se,*.ﬂﬂ‘

- Sporty hears a b1rd 51ng1ng ¥

. faintly. - _ .

~ and runs off.

' Framé'32:- Sporty getSJan idea .

ﬁ'“

. Frame 33 --Spdrty returns withﬁa"

,mlcrOphone and beglns recordlng,_

,the 51ng1ng of the bird.

¢

Frame 34 - Spdrty amplifies the -

- bird's 51ng1ng and enjoys it as

/. Frame 35 - (TITLE FRAME)
.'Spprty's'SQlutibn to Noise
- Pollution -~ = -

\\_/ .

it drowns out the rest of the
nolse. '

'

- lsé)

'.AUDIO

 Number 4.
: N01se Pollutlon.

.

' fD1d you wr1te the lettér "G" in t.
your Maglc Square,_for Levers? In
'thls act1v1ty you will make a 1évéf

and by addlng welghts and. mov1ng th(

fulcrum, “you will dlscover how 1eve1

‘work. N

A

Sporty s Solutlon to {3

(Music) °
Music) S _f S
© (Music)
N, .
. /
Music) - /.
. : e/
/
/i
Y
/
-
/

e ¢

-'Naw, mark;ybur Magic Square.’

b
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VAR VISUAL T S .~ . AUDIO. . ,jgr D ffﬁ

1 ":“‘._ . . . d . B n ' “' ‘ _: . 'v.'.' 4 C

,;' ﬁ’. Frame 36 - The MATHCO'S Maglc"' ' D1d -you write the letter "J" 1n _

' ’ Squares answer sheet sect10n=~- K your Maglc Square for N01se LeveIs?'"
' 'for "Sporty s Solution to . "~ In this act1v1ty, you w111 deal with - -
1_)\: Noise Pollution" is shown with =« different noiselevels and discover ‘

' a"Jr appearlng in the Magic " how much noise your ears can take.
Square ' L o L R
Frame 37 - (TITLE FRAME) - - MNamber 5. One Day in the Park.

| ’ﬂQnebDay_in the Park

_ Frame'38ﬁ¥ A little bey an&xhis;', 7-(Music)'
father are shown walking in ‘the IR
park Seelng a. balloon vendor,"
the ch11d looks w1stfu11y at
hlS father. The father looks

,-unhapgy as. he pulls out his
pookéte.indicating he has no

"money to spend.for a balloon. t."‘ S '~._5' .3;3‘. ‘ ‘-_ o 'fJ

Frame 39 - The father then puts ' '-(MuSic) _ - o
hlS thumb into his mouth and - o _’ o ;.‘:m
beglns to blow, - - o : L T g

Frame 40 - The father has blown = (Music)
himself up. The child walks '
happily along holding a string

- to wh1ch his floatlng father

o is attached '

Frame 41 -'(TITLE;fRAME) . .vf Now, mark‘your Magic Square.f
One Day in the Park ' - . .
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p e AUDIO L
R DS AR R -
AR The MAIHCO's Mag1c o ”'Dld you. select MATHCO act1v1ty L,

Y\i sheet sectlon g",*  Lung Capac1ty7 In this act1V1ty,"

.hss$“gf}~ﬁf“fo;}"ohéfna n the Park'' is :.you will.make a dev1ce that w1ll
’ R ,fshOWn with an "I" appear1ng in "‘ measure the amount of . air in, your
_ l'\ f the Mag1c Square .\ (Balloon S lumgs Be careful, we don't want
=" < Rockets might also be chosen . = you to blow yourself into outer L
o 'sherew)- e - space" o ' '

Fréne 43 - (s ) . Number 6. One Night at the Dig.
“One N1ght at the" D1g c ' , o

Frehe 44 ;'AfMUmmy_appears N o (Music) )
" between two archaeologists 7
who are working at*e'digg .
Frame 45 = The mummy grabs the 'l -g(Musi%gl O T R
. two archaeolog1sts who look”’ B ' '
startled and astonlshed .
Erame 46 - Time has elapsed :The - ‘Music) -
- mumy and the two archaeologlsts o L
. are shown appear1ng as guests on
R the "Tbn1ght" show. ' ' -
Frame 47 - (TITLE FRAME) ' Now, mark your Magic' Square. -
' One Night at the Dig o o |
Framev48”—:The'MATHCO‘s Magic If you selected "B," Archaeologlcal
Squares'answer sheet section - Dig, you are correct. In th1s ,
" For "One Night at the Dig" is - act1V1ty, everyone becomes an ar- o
i ‘shown with a:"B'" appearing in - . chaeolog1st . + . and, what' s more,
' the Magic Square. - - . you,get to create a "df%
. - .\ ' ’ - S




| : L a ' L Lo
'VISUAL" T AUDIO R
Frame 49 - (TITLE FRAME) . 4 Number 7. D1ng, Dong, Bell - N
D1ng, Dong, Bell -=K1tty s in . ,.TKltty"s in the Well o N
theWell
Frame SOD- Hearing strange* - (Musie) o o t=‘ . ; f.v ‘
) ,sounds from a well ‘aman at- 0, s
" 'tempts to. rescue whatever s ‘ . o
rapped down 1h it.. N . J*_ e ' ; .
| Frame 51 - The man pulls out a "1ioquic)Q. - N_nv o

- feroc1ous 1ook1ng creature,

' . wh1ch hugs h1m gratefully
- ‘Frame 52 - (TITLE FRAME) - . Now, mark 'ymg-’Magic Square.
- Ding, Dong, Rell - Kltty 's-in: ﬁf.’ . N o o
,:ithe Well SRR R ’ ' o
Frame 53 - The‘MAIHCD's Mégicq_ ~ The answer is 'M, " Siliy Pulley :
Squares. answer sheet sectionm In this. activity, you will discover
‘for "D1ng, Dong, Bell - Kitty's how one student can have the advan-- o )
- in the Well".ls shown with an tage over two other students by using.
‘ 'TW' appearlng in the Maglc ‘.b, .3 pulley. - ' '
- Square. . | e o ' '
Frame 54 - (TITLE FRAME) 'e; "+ Number 8. Tower of Power.’
:tTower of Power - . S ' o
+ Frame 55 - ihe King, the Wise . "How h1gh is the great tower?""
- One, and a great tower arel S demanded the K1ng of Power of the ;
S shown. L . LT © Ancient Wlse One. .
.- Frame 56 —_The-King and the Wise "According to the shadOWs on the - .
' One are shown talking. ~ sand," rep11ed ‘the’ W1se One,. "the °
G tower is now a million cub1ts h1g
. ) & :"Good'"_sald the K1ng

11
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_VISUAL L e .. AUDIO . i
L S D
AR Framet57 - A great commotlon . * Suddenly . .’ - ' -
. - is represented by the Word i(rﬁ‘u_,lS' ) oo - .
'4 . ‘LAP"' 0 .‘ .“,’.' "-l.’.. . . . . :.. N . “ "“3 _._..'-.-..,: -
Lo . A LT o N
. Frame 58 - Pepple are shown”  from that momént on, everyone f\\ :
e - trying to communitate"using l " uged a different system of measure
many dlfferent’systems of T People could not understand one ,
measurement. . - - = - . ' another, oL B
~ Frame 59 - The King is shown - So, w1th many ‘methods of measurement
along W1th the Tower of Power, ~ = the world was divided and the Tower
. . which is now for sale. : o of Power became the worId's first:
' f "h-“_’ o . - . S empty h1gh Tise apartment bu11d1ng
Frame 60 - (TITLE FRAME) Now, mark your Magic Square .
'Tower of Power, SN e [ "
- Frame 61 - The MAIHCO's Maglc f Did you select "L," Proper Measure~'
Squares answer sheet section _ ment? In this activity, you will
for "Tower of Power”V1s shown ' ‘discover that there are many‘tools )
with an "L" appearlng in. the . w1th wh1ch you can measure varlous
Mag1c Square ' ';»a~¢;g - obJects Can you use parts of X
‘ S odX as a measur1ng too1®
Frame 62 - (TITLE FRAME) I Nurber 9. '.‘One'“f_Da)’ at the Styling
" One. Day at the Styllng Salon - -Salon. s - ' ' o
. 'Frame_QS'-_Four‘peOple-are' " UWusic)o’

shown sitting_under hair dryers.

.~ One of them is reading a news- S

paper that indicates that it
~.is very humid outside..

12
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 OMISUAL - el l |
Frames 64 - The four péop\le .

.. are'all shown spo‘rtlng brand-

: new ha1rdos

e o .

'Frame 65 - The ‘people go out-(
side and their halrdos react ‘
to the humldlty

' Frame 66 ; (TITLE FRAVE)
. : 3 . .
One Day at the Styling Salon

" Frame 67 - The MATHCO"s Magic
! Squares answer sheet section

for "One Day at the Styling o/

Salon'' is’ shown with an ""F'"
‘appear'ing. in the Magic Square.

£ A B

~ “Frame 68 - (TITLE FRAME)
", One Day at the Ball Park
Frame 69 - Abaseball player is
shown, making a long, high hit.. .

" Frame 70 - The ball flies out
of theé stadium toward'a blimp,
¥ which is circling .overhead.

Frame 71 - The ball hits the .
blimp, which immediately de-
~ flates and begins to’ spin.

 Frame 72 - (TITLE FRAME)
" One Day at the Ball Park
| | 13

Ao - L

° . : :P"'b

) . - / o . . J
- beou may mark your Maglc Square

The correct respoﬁse 1s'*the letter .
, ,'-'F," Hygrometer (for Measurlng Hmmd-
'ity)._ In this activity,, you and your.
- classmates ,w“i}l,build an instrument

with which""-t{o"“measure htifni"dity, or

o molsture in the air. You wly
, record your results on a grap L
~anber 10. One Day a!ﬁ the Ball .

-'Parkt«/‘vﬁ g

ousic) S ’

Music) S

music) -

- Now, mark your Magic' Square.

i3 L



'V'ISUAI; o

frame 73, - 'The MATHCO's Magic

Squares answer sheet sect1\on o
R . for~ "One Day at - the Ball Park" |
CoT / B 1s shG/Wn with a e appear1ng

T _.'_ tl'{e Maglc Square

+ ‘ S .

}

« ‘Tarzana gets a ,roge’.l.

_ " Frame 76 - A rescue seems at
l}and. ."; ! A . :
"Frame* 77 - Tarzana swmgs out '
and her hand grasps the arm of
the stranded man
’ Frame 78 - The rescue completed;
Tarzana is shown holding the man :
- y - : o SR
~in her arms.
g " Frame 79 - (TITLE FRAME)
N '.Tarzana Of _the Jungle

b 'Frame 80 - The MA'I‘HCO's Maglc
Squares answer sheet section
for "Tarzana: of the Jungle

'is shown with a "K" appearmg
in the. Maglc Square '

Nurber 11.

14

T . o

75AUDIQ g -

-

- V_D1d you se1ect letter "C," Balloon
"Rockets’?
"'propel a balloon across the room™ and

In thls ‘act1V1‘ty, you.will

) 'make somé very 1nterest,1ng discov-

eries. - S

. .;1~;.“‘: .'. - o V .
Tarzana of the Jungle.
R .

P

(Musit:j '
: _(Mt;sic_) : )

Now, you may mark your Magic Square.

N

CIf ybu marked letter -"'K- " Pepdulum

Study, you are correct In this

" activity, you will make some inter™
" esting discoveries about how length

and weight affect the swing of a
pendulum. R

20



" VISUAL

S8 -

Frame 81 - (TITLE FRAME)
The. Mlgratlpn//T Admlrable ;'i'

, Burd

Frame 82 - Admlrable Burd is

shown flying ‘south.

PN

Frame 83 -'Admirable Burd. en-

counters a lot of air pollu-.
t10n, %hlch makes it cough

T o :
Frame'84.- Quite'Sickened by
now, Admirable Burd decides

’ to return.home.J C

Frame 85 - Admlrable Burd és

- shown at a bus stop that is
' strewn w1th 11tter

Frame SSH;E(TITLE‘FRAMETT
The: Mlgratlon of Admlrable
Burd '

~ Frame 87 - The MATHCO's Magic

'Squares answer sheet sections

for "The Migration of Admirable“'

.Burd"' are,shown=with an "A" and

an "H" in the Magic Squaresi

Frame 88 - (TITLE FRAME)
" Part 2

15

ApDIO ', .

\”, Number 12. The M1grat10n of
Admlrable Burd

\I;351c)

Now, mark,your Magic Squate.’

Surprised? D1d you selgét’fag‘ |
faqt1v1t1es? If you selected. "A "o
Air Pollutlon, and "H, "?thter
Study, you are correct. In these ™
‘activities, you will examine the v
pollution in 'the air and the pollu-.E

" tion caused by "11tteribugs._

'(Mus’ic)'



A CovisiL T , . AUDIO'
e Frame -89 - The frame reads: ~ What do you get when you cross . .
. \ What do you get when you : - . ; B S

cross R

. vFrame 90 - The frame reads: “ a small cat with a hawk?

G a smail cat with a hawk? ’
';‘ ,Frame 91 - A p1cture of a o . A Kittyhawk? (Spoken incredulously)
' . "Klttyhawk" is shown L S o
irame 92 - The frame reads: o wrat_do’yoa get when yOu’;rossﬂ
What do you get when you L I 7
) fcross .oio.. S ’ ‘ .
Frame 93 - The frame reads: ~an elephaht_With an alligator?
. }{ an'elephant Wlth an alllgator7 ' )
- - Frame ‘94 -.A picture of an ; An Elephator?-f ,
'ﬁu‘"Elephator" is'showh. i - o
ot . :
’j Frame 95 - - The frame reads: ' at do you get when you cross . . .
What do you git when you a o . :
cross . ’
Frame 96 - The frame Teads: ~ Brahma bull with a crocodile? j
a Brahma bull Wlth a crocodile? '
x"fFrame 97 f~A‘picturejof,a~ - A Crocabull? s
#"'Crocabull" is shown. c o
Frame598 - The frame reads: " What.do you get when you Cross . .«

‘ What do you get when you
. cross .. i




VISUAL

-

Frame 99 - The frame reads:

a rooster with a little dog? .

Frame 100~ A picture of a .

"Pup~a-Roo"‘is shown.

Frame 101 - A collage depicting
.the animals from frames 91, 94,
-+97, and 100 is shown. = . <

N\ IR R .
. -Frame 102 - The frame- reads

"BONUS" in bold letters.

. Frame 103 - A’teenagea girl

'and boy are shown in a sc1en- :

tific laboratory setting.

Frame 104 - (CREDIT FRAME)
Audiovisual developers.
Frame 105 - (CREDIT FRAME)
MATHCO. developers.

Frame 106 - (CREDIT FRAME)
*MATHCO National Review Board.

17

‘ think about "‘what if?””:s

(Music)

AUDIO - \

&

fa rooster w1th a 11tt1e dog? \

.
. ?
3 ] -
o L : \\
.

A Pup-a-Roo? _

How mgny of  these combinations were:
you able to guess? Such animal com-

-b1nat10ns are 1mposs1b1e in real-

11fe But sometlmes it is fun to

L4

. For the adventurous among you, there _

is a '"BONUS" activity in this module;
If you are interested, lask your

- “teacher to tell you about it.

Some of the examples you have seen

:today might never happen in real
life, but they all illustrate basic
" scientific principles. : As you and -

your classmates explore the activ- -
ities in this MAIHCO ‘module, you o
may ‘discover a career in science

~ that is just right for you.

(Music) o ' .

(Music) ; | o T



VISUAL | AUDIO

Frame 107 - (DISCLAIMER L (Music)
. F ‘)l . - ., . .

‘Frame 108 - (THE END FRAME). (Music)

18




MODULE 5 ACTIVITIES
) ' -

These MATHCO activities are designed to help students discover that basic
mathematical concepts alrcady familiar to them arc also appropriate to
clements found in science. Under your guidance, students will also be-
came acquainted with careers that draw upon the math 5k1115 they will be
“using in these activities. _

l. CLASSIFICATION SRR Pagc 23

U31ng their Class1f1cat10n Worksheets, students d1v1do and
" subdivide themselves into smaller and smaller groups until
cach individual student fits only one set of listed charac-
teristics. : !

_ SKILLS'ﬁSED: Knowledge of sets and a koen sense of obser-.

vation
1

2. BICYCLE GEARS ; “ B  Page 33

Students take a. close look at how bicycle gearscyork and dis-
cover the ways gears help the cyclist. . -

SKILLS USED: Measuring distances, multiplication, division,
' and an understanding of ratios- .

3. LEVERS - : | | Page 43

Students construct a simple lever, and through exper1ment1ng
by adding weights and moving the fulcrum, they learn how this
simple machine works. o

SKILLS USED: Multiplication, d1v151on and a knowledge of
z. equatlons

SN 4. NoISE . | u S  Page 51"

-Students graph noise 1evel data to dlscover wh1ch dec1be1
levels can cause damage to. the1r ab111ty to hear

'

SKILLS USED:. Making and understand1ng a 31mp1e bar graph

.- -

19




5. LUNG CAPACITY S - . Page 57
AR PN L A L
Yquvund your studengs, as a group, build a simple device that - -
. will measure the apount of alr that is contained in their
Slungs.  After a ¢dmparison of lung capacities, students con-
~ struct a histogpam to exhibit their findings.

SKILLS USED: Mcasuring, averaging, and charting

6. - ARGIAEOLOGICAL DIG

Groups of students create "archacological digs'" through ro-~
searching or inventing civilizations, creating artifacts, ‘
and burying them. Each group then excavates and charys a-
ndig" that apother group has created. o )

SKILLS USED: Division, working with a grid, and finding the -
" arca of a space, gi¥en its dimensions

7. SILLY PULLEY , Page 73
An‘expcrimenf.demonstratcs how? ptudent can, with the hélp
of a simple pulley, have a strengt advantage over two other -
students. . Students learn more about pulleys and how they,
work to aid people. - : o

SKILLS USEDf Multiplication and division of simple numbers

(. 8. PROPER MEASUREMENT - L+ 'Page83

Students use parts of their. bodies to measure various objects
and sections of their classroom. They will discover the sig-
nificance of commonly agreed upon systems of measurement.

SKILLS "USED: : Measuring and multiplication of large (astro- .
‘nomical) numbers . o ’ 7

\ .9.. HYGROMETER =~ - o Page 89

You and your students, as a group, construct a simple instru-
‘ment that measures humidity.  Students will make some obser-
vations and graph their humidity readings for at least one
week. , T o

SKILLS USED: Making graphs and finding needed information -
L . on a chart : : ~

h

N




ifuhfmuumvmmMHs R -"*77ifv' P%399

Students propel balloons across the olassroom én a str1ng or
:3w1re and calculate each balloon's speed. :

. SKILLS USED., Measur1ng, d1V1s1on, and u51ng the second hand -;
) o on a watch or clock - '

ST PENDULUM o B Page 105
‘Students time the SW1ngs of pendulums constructed W1th various -

.length- strings and various weight bobs. They will compare
‘their findings and. discover some. bas1c pr1nc1p1es about pendu-'

lums v _ S e ) s
‘ SKILLS USED: Multiplication, keebing'records,'anditiming: U
12.g AIR POLLUTION IR _‘ S . Page 113

’Students conduct an exper1ment to d1scover which areas, 1ns1de -
and outside of their school are most polluted (conta1n the
” most a1rborne part1c1es)

"SKILLS USED Rat1ng and graphrng

13, LITIR STODY j':" ¢ Page 119
~ Students’ collect and classify the types of litter found around
- the outside of your school and compare qhe1r f1nd1ngs w1th the
results of a nat1onw1de l1tter study oo S
SKILLS USED: Count1ng,and f1gur1ng,percentages,' |
h'14.vAWHAT DO YOU GET WHEN YOU ROSS . ..? < . Page 125

- _ (Bonus- ACth;IY)

" :xi>‘Students hypothet1cally "cross” two dissimilar anlmals do re-
: search to-.learn the1r“an4mals' characteristics, and, after com-._ .

pleting thelr Worksheets and” drawlng the1r anlmals, rate t?elr
- own work : : :

-

2

4
!l.




MODULE 5, NUMBER'1 - CLASSIFICATION . .
Teacher Acti'vii;y Sheet. '
',Ovér\}iéw, -

“'In this activity your students will divide’ and subdivide themselves. into
groups until each student fits only one list of characteristics. o

Math Skills Your Students Will Need * gt
Knowiedge of sets-and a keen sennse of dbéerv‘at‘ic‘)n.' | .
Time Allotment
.~ One class period.
* Objectives I
Your 'stﬁdenté 'wi'll‘:_ . o o
1. Divide the class into groups and subgro11ps until each student
. fits only one list of characteristics. -~~~ =~
Discover the importance of classif)_;ing__ living things.
3. Discover the importance of. using classification keys.
 Materials Your Class Will Need
Classification Worksheets, papér,gand pencils. - . .
Voc':abulazxi : | | ) | |
~kingdom - " Your students do. not. have to know the definition

phylum " of each of these words. They just need to know . .-
' ‘ : that kingdom'is the largest grouping of animals

‘class - ‘_ and plants and that the groupings get smaller and’
order - more partitular, finally ending with 'species. A .
' fa mily ' species’ includes only one kind of plant or animal.
. N 4 R ) N ‘ L . a ) v ) . s (
. A'_ » g_enuS‘ | .. | A o L o . b . . X -
’ A - SﬁeCieS T ' L ’
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" Module 5, Number 1 - Teacher Activi; =Sheet' SR _’ B -2~

- Self-Concept Builder

" Your students will work in groups, and each studeht‘ud11 be‘giveﬁ a clas- -

sification of his or her own in class. Each student will emerge as a par-.

" ticular, unique species.

'CAUTION: ' Be sure sfudent‘grOUps avoid using dESériptidns;of physical

.

characteristics that may embarrass.some students (e.g.,  tall, short, fdt, -
skinny, short hair). -~ = . Lo " ) ‘

"

1. In reference to the Classification Worksheet, paghs one and two,
divide your class into groups of eight, by TOws ¥y sections of -
the classroom. - All students will start together with thé name of .
the class as the most inclusive group: (Mr./Ms. Jones, Math Class,
~-4th Period), The next division will be how. you decided to group.
your students (first row, -back right-hand quarter’ of classroom, -,
etc.). With the aid of the Worksheet’, the groups will continue -
- to ‘subdivide into smaller and smaller categories until each.stu- °
dent has his or her own category. The classifications should - -
not include the studefits' names. (See the teacher's copy of the -
Worksheet for ideas on classifying.) - S R
2. The groups should exchange their Classification Worksheets with
one another and see if they can match the names of the students
with their categories. o oL R

“z. Your students should néw complete pages three and fpur'df‘the
~ Glassification Worksheet. = | . L '

4. DisCuss_with your class how pages Oneiand'two compare yith pagés
‘three and four of the Worksheet. - ' S

T

" Occupations Related td'This ActiVi§z

What occupations might use an activity similar to this one? Have your

students complete the career section on their Activity Sheet. After
class discussion, they should add these occupations to the list:

BOTANIST - 100 GURATOR

BIOLOGIST . © ARGHAEOLOGIST™ 1
TAXONOMIST - ", PALEONTOLOGIST (one who studies fossils
IR ‘ S and ancient life forms) .. - - .

 Discuss 'the types of courses peq le gbing.into'theSe'occuﬁgtions,Should.‘
* take in high school,

‘Have your)students add these courses to their Activ-’

ity Sheet. - -k
N BT




Module 5, Number 1- Teacher Act1v1ty Sheet L ’ A‘ ' 3

Stress that men and women can. be equally successfhl in most careers, 1f
they are qua11f1ed _

R

Suggested Independent Act1V1t1es -
LThese suggestlons appear on Student Act1V1ty Sheet )

1. Go to the library and dlscover what characterlstlcs SC1ent15ts look
¢ for in c1a551fy1ng plants and animals.,

‘2, Take a tr1p to the zoo. - Notice 'how anlmals in the Z0o are grouped
Also, not1ce the SC1ent1f1c names of the animals,

25
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MODULE 5, NUMBER 1 - CLASSIFICATION

Student Activity Sheet . -

Date

Your Name

‘ . .. . . v ’ . o “
Overview - _ L7

;smates can be di-

“ In this activity, you will discover how you and your cl _
nly you fit a particular list of

vided again and again until you and

characteristics. L
. #M'ath_-Skills You Need to Remember i .
" ‘-Kno»‘vl‘edge. of sets and a keen serise_ of observation.
"Things You Will Need
. . . . . - %&\ . ) . B
Classification Worksheet, paper, and 'a pencil.
' : Looe |
. . Vocabulary
kingdom . You do not have to know the definition of each of
~ phylum ~these words. Just know that kingdom is the largest
‘class - ' grouping of animals or plants and that the grouping
ST ~ -get smaller ‘and more particular, finally ending wit
- .order . = species. A species includes only one kind of plant
- _ family - or animal.. T .
’ 7 gemmis o
species
When You Finish You Will'Be Able To ~ . _ | ,.9

* Explain how and why plants, and animals are ‘c_la's‘siffied in a scientific way.

hetivity V.
1, Your teathexj will place you in groups. Get together with your =
group- and work on your Classifitation Worksheet, pages one and -
- 2. Exchange your. findings with réhothér group. Try to match -the_v.namev:
of the students in the group with their, categories. :

26 Cm
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Module 5, Number 17 "Stadent Act1v1tLSheet F"W_—WW . ‘ -2-

23 Now, do pages three and four of your C13551f1catlon Worksheet

4._ Be prepared td discuss with your-class: how pages one and two '
compare with pages three and four of the Worksheet.

A

‘Occu J&thDS Related to This Actimtz

(You may check the MATHCO Career Wall Charts to get more 1nformatlon about
a career in which you are 1nte1?\z\sted .) .

OCCUPATIONS " SUBJECTS NEEDED IN HIGH SCHOOL_'

‘e

Are you 1nterested in any of these careers" Remember', .y_ou can be anything
you want to be--1f you are qua11f1ed : : v :

~ Men and women can do the' same jobs with equal success. Can‘ t both women
and men enter each of the occupatlons you've. 115ted above?

-

Explorlng on Your Own

1. Go to the 11brary dnd discover what characterlstlcs scientists
look for in c1a551fy1ng plants and animals,

| - 2. Take: a trip to the Z00, . Notice how animals in the 200 are grouped
v Also, notice the sc1ent1f1c names of the animals, -

¢
;
AR

1&_
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PR MODULE 5, NUMBER 1 - CLASSIFICATION =~

o Worksheet

Use the following instructions to complete the‘classification of your; ,
group. These directions, are numbered to match the numbers of the classi-
. fication chart you will be using, which is on page two. o L

1. Your first two divisions have been done for you. On the first ‘blank,
write in your teacher's name, the class, and the period. (EXAMPLE:
Mr./Ms. Jones, Math Class, 4th Period.) This is the largest classi-
fication of your-class. ' - S o

2. On the next blank, write the way your teacher has divided your class.
into groups. -(EXAMPLE: Row 1, Row 2, Row 3, etc., OR the front
right-hand corner of the room, the back left-hard-corner of the room,
etc.) Write down whatever® characteristic it is that distinguishes:
your group. o o -

3. Now for the fun part! Look carefully at .the people in your group.
_ With them, decide upon another characteristic that can divide your
group into two equal groups==Group I and Group ‘II. (EXAMPLE: . eye
color, hair coldor or style, clothing, types of shoes, etc.--use your
imaginations!) Write the characteristic you have chosen on the blanks
under Group 1_and Group II. = o S

4. Look carefully at ‘the people who are now in Group I. Divide this

group into Group IA.and Group IB, again in even numbers if possible--

two students in each group. Write down the characteristics used to

make this division in the blanks provided. Do the same for Group II.

5. Divide Group IA intb'twé'groups?—Group IAl and Group TAp. Write down
* the charactetristics used to makg this division in the blanks provided.
- Do the same for Group IB, Group IIA, and -Group ‘IIB. o

" 5A. If; for some reason, your teacher has grouped you' together with
"~ more than seven other' students,.you should continue to divide
_your groups until only one student remains in any particular =

group. - - - o _ o

6. ‘Provided that you started out with eight or fewer students in your
original group, you are riow ready to write your name in the appropriate
blank under the set of characteristics that classify YOU AND ONLY YOU..
Before doing this, exchange your Worksheet with another group to see |
if its members can guess which student matches each set of character-'

. istics. At the same time, see if you can determine which students

e match the sets of characteristics listed on the other group's classi-

- fication sheet. - Now, fill in the blanks at the bottom of your chart.

o
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Vo CLASSIFICATION CHART = Teacher's Sample
Mr./Ms. Jones, Math Class, d4th Period
, Roy 1.
CGrowp I . o L © - Group II -
r K N il . . : Lamanr B 5 Al
_ Male A BT - . 4 Female | e
IA NI o IIA - ' IIB
wearing - not wearing _ ' . o o
tennis shoes © tennis ghoes . straight hair “.curly hair "
, TA B IA2 ! 1 | IBZ | IIA1 o IIA2 II 1 - II2 X
solid-color patterned wearing not wearing wearing wearing ~ pierced . nonp_i;e:c,ed
_,shirt 'shirt ~_ blue jeans blue jeans dress ; .pants. ears ears
‘(Space p;ovid_éd for more divisions, if neceésary. ), ’
. - , . ; 3
‘ g “ ‘ IS . , :
! . ) |3 - 4 .
Eddie  Bill Raymond Xevin °° Tina -Anne - Julie = . Paula-
SEE HOW UNIQUE AS A PERSON YOU REALLY ARE! .
f )
34 |
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)

- How and Why Scientists Classify Animals

There are nearly two million different kinds of animals on the planét.
Earth. .It would be impossible for any one person to learn the character-
»istics of each and every one of these animals. For this reason, scientists
over the last 300 years have been placing animals into groups according to

their characteristics. If scientists come across an unfamiliar animal,
but know its c1a551f1cat10n, they already have a lot of information about
that animal . : ,

In order to see how this system works, look at the way sc1entlsts have

classified YOU . . . a human. Notice that the top grouping, Kingdom, is:
~ the 'largest group and the Species (whlch is the smallest group) 1nc1udes
only one kind of 11v1ng being. . L

KINGDOM = -  ANIMAL X (liv1ng beings which differ from plants
B o ‘ .~ Because they can move spontaneously and O
~react to stlmulatlon) ' : '
PHYLUM® - ~.ACHORDATA " (all animals with backbones)
: CLASS. - MAMMALIA S (all anlmals that nourlsh the1r young -
: : - with milk; their skin is usually
_ covered with hair) .~ ,
ORDER - PRIMATES S (mammals of the hlghest order--humans,
- : ' apes, monkeys etc.) - .
FAMILY - HOMINIDAE v(mammals that walk uprlght——humans,.
: _— v - human ancestors, and other related
o rom) o
| GENUS - - - HOMO - ,". ! (humans and extinct humanlike-being;j«
B " SPECIES = - ‘SAPIENS _— A(the sc1ent1f1c name that app11es only

- to humans; Homo sapiens is YOUR:
. sc1ent1f1c name)
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. Here are two more animals. They start out together in the Animal Kingdom, . -
but break away at the Family -level. Can you figure out what their common.

names are?

KINGDOM -  ANIMAL

PHYLUM -  CHORDATA

CLASS - MAMMALIA

ORDER - - CARNIVORA
FAMILY - FELIDAE . " EAMILY - CANIDAE -
GENUS - FELIS | - GENUS - CANIS |
SPECIES - CATUS . SPECIES® -  FAMILIARIS
- .Common Name? _cat L : Common Name?v do9
How are these two afiimals similar to human beings? _Both have back-

bones, both are mammals, etc.

)

How are these two animals different from human beings? They are not

. \ mammals of the highest order, they cannot walk uprig}it, etc.

37
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MODULE 5, NUMBER 2 - BICYCLE GEARS
» T®acher Activity Sheet
Overview
In this activity, your students will take a close looR at how b1cyclc

gears work and d1sc0vcr the ways in which these gears help a cyclist.

Math Skills Your Students Will Need -

Measuring dlstances mu1t1p11cat10n d1V1s10n, and ‘an undcrstandlng of
ratlos :

Time Allotment

Two class periods.

-Objectives .
Your students will:

1.. Have a better understanding of how different bicycle gears change
the distance and the ease with which a bicycle travels with one
revolutlon of the pedal.

2. With the aid of a chart, be able to calculate ratios between the

number of pedal turns and the number of rear-wheel turns for a
five- or ten- Speed b1cyc1e

v Materials'Yeur Class Will Need

Your class will need a five- or ten-speed bicycle, measuring tape, and
.masking tape or chalk. Each student will meed paper a pencil, and
Bicycle Gears Worksheets.

Vocabulary . ,'
' gear: a wheel with teeth,. which meshes with another toothed

element to change speed or d1rect10n
revolution: one complete turn

sprocket: ~ a toothlike pTOJeCtlon arranged on a wheel Tim to
engage (or’ catch on to) the links of a chain -

?

tooth: a small prOJectlon that is shaped 1iké a tooth as on
a comb, saw, Oor gear

e
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Module 5, Number 2 - Teacher Activity Sheet ' _ \ . -2~

'

Self-Concept Builder

Al

Many children of this age own a bicycle or arc, at the least, very famil-
iar with one, As they get older, they may consider buying a five- or ten-
speed bike. This activity will foster an understanding of how bicycle
gears operate. ' '

Activity »?'

1. Have onc of your students bring a five- or ten-speed bike to
class. Take your'class out to the playground or use a hallway
or gymnasium to examine the bike. Point out to the students -
where the different parts of the bike are that relate to gears
(c.g., the large sprocket wheel, the small sprocket -wheel, the:

. drive chain). ' : i o

2. Your class will observe as the owner of the bike and several.
~ other students conduct the following experiment.* Each student
will record the necessary information ona sheet of paper.

a. Have the bike's owner put the bike in its lowest gear (the
chain should be positioned on a large rear sprocket and a
small front sprocket). Put a piece.of masking tape or draw
‘a .chalk line on the floor or ground to mark the starting
point. Have the owner of the bike get on the bike, position

R " the front wheel on the tape, and put the right pedal at its
J  highest point. With two other students steadying the cy-
"iclist, have the person pedal forward until the right pedal
has made one complete revolution. Have another student
mark the floor or ground under the front wheel with tape
_or chalk. This‘distance is then measured and recorded.

b. Have a student count the number of sprockets (teeth) on the
largest sprocket wheel at the rear of ‘the bike and also the
sprockets on the smallest sprocket wheel at the front of the
bike under the ‘pedals. This information should be 'recorded.

.~ c. Have the bike owner»puf the bike in,itsihighest gear and
s repeat step #2a. (The chain will be on a small rear sprocket
and a Eiife front sprocket.) ; L

" d. Have a‘fudent count the number of sprockets on the smallest
sprocket wheel at the rear of.the bike and also count the
number of sprockets on the largest sprocket wheel at the -
front of thé bike under the pedals. This information should
be recorded.’ N ‘ , .

E *Dépending on the level of your students, you may want to have this.ex-‘
periment conducted several times by different students as the remainder
of the class observes. Encourage discussion. S
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3: llave your students (alone or in Mmﬂll groups) work on the BiCyc]c
Gears Worksheet.  You may want to review some of the math skills
- ‘they will be-using before they got started. :

Occupations Related to This'Activity

& ' /
“What occupatxons might usc an activity. similar to this one? Have your
students complete the carcer section on their Activity Sheet. After class
discussion,. they should add these occupations ‘to the list:

BICYCLE MECHANIC ~ BICYCLE RACER
AUTO MECHANIC - . _ MECHANICAL ENGINEER

Discuss the types of courses’ people going into these occupations should
take in high school. Have your students add these courses to their Ac- -
tivity Sheet.,

Stress that women and m¢n can be cqually succcssful Jn ‘most - careers, if
they are quallfled

ey

\ - - Qo

‘ Suggested Ind_gendent Act1v1tlcs

(These suggestlons appear on Student Activity Sheet .)

1, You may want to take a closer look at a bike when you get home,

You can measure the distance it- travels in gear (if it is a one- 557

speed bike) or in more than one gear (1f it is a three— five~,
or ten-speed b1ke. _

2, Look around diuring the next couple of days to see if you can dis--

cover some other gears that help us. How do these gears dlffer
from blcycle gears? In what ways are they the same? °

\"f
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,;egrﬂg;;j . i o Student Act1V1ty Sheet
Ss *Your Name _. o m © ' Date 2

. 'n_" fYou may often ride’ a b1cyc1e, but have you ever thought about how a b1cyc1e--
: . works?" In this activity, you will take a close look at how bicycle gears L
work and dlscover the ways 1n which gears help a cyc11st o

R . . Fl v iy

: Mafh Sk111s You Need to Remember .

Measuring d1stances, mu1t1p11cat10n, d1v1s1on, and an understandlng of
ratlos. ‘ : : _

fThlngs You Will Need ) ‘~‘ , »

Vg

“Your ‘class will need a f1ve or ten-speed b1cyc1e, measur1ng tape, and o
" masking tape Or chalk. You w111 need paper, a penc11 and a Blcycle Gears j

Worksheet. _ e
";;*Vocabularz _',"kf Z_j < ‘ . S
R gear: a wheel'w1th teeth’ wh1ch meshes w1th another toothed
e element to change speed or d1rect10n SR ;.
- “! c V . L .
revolution: one complete turn ° -~g

sprocket : a toothlike projection arranged on a wheel rim to -
’ engage (or catch en to) the 1links of 'a chain .

tooth: =~ a small projection -that is shaped 11ke a. éooth as on
o ' ‘a comb, saw, or gear - . Co
A e .
o ""‘When You F1n1sh You Will Be Able To -,
g . 58
". e . fDescrlbe how. b1cyc1e gears help a cyc11st.-

Ut Activity

. “1. Your teacher¢w111.g1scuss with your class several parts of a.

_bicycle that relate to gears
". ’> ..-_ :. . .. .‘" B N ‘Q",b}
X o S S .;Sn, R .
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‘Module 5, Number 2.4'Student Activity Sheet -~ . = . - /  -2-

2. Observe the experlment that your teacher conducts along*wgth the

C “owner of the bike and several other students. Record all neces-

v sary 1nformat10n on a piece of paper ' ' -
©. 3. Now complete your - B1cyc1e Gears: Worksheet

2
& hR

Occupatlons Related to ThlS Act1v1ty

~ (You may check the: MATHCO Career Wall Charts to get more 1nformat10n about
. @ career in wh1ch you are 1nterested ) f _

.

OCCUPATIONS . . SUBJECTS 'NBEDED N HIGH SCHOOL,

T —
] . - >

Are You 1nterested in any of these careers? Remember,_you can‘be”anythlng
'you want to be--1f you are quallfled ' P ' T

;LMen and women can do the ‘same JObS with equal success. Can't both wpmen
. and men enter each of ‘the occupatlons you ve 1lsted above7;-

kS

'Explorlng on- Your Own. o oY

1. You may want to take a* closer look at a. b1ke when' you get home..
<You can measure the distance it travels when in gear (if it is a

"¢« one-speed bike) or in more than one gear (1f it is a three-, five-, -

voP ten-speed b1ke) , _ S - " N

2. Look around durlng ‘the: next couple of days’ to see 1f you can d15—17
“cover some other gears ‘that help us. How ‘do these gears dlffer
’frOm b1cyc1e gears’ In what ‘ways are they the same7

3
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MODULE 5 NUMBER 2 - BICYCLE GEARS '
af . ; _% IR o _.: Worksheet

1. In the lowest -.gear , (gear #l), the exper1mental b1ke traveled a

d1stance of Y, 1nches in one revolut1on.ﬁ}

| ) ~ A_ :6, _'_.’V,, | " ._ L . - S L .l'.

2. In the loweSthear, there Were : L teeth on: the sprocket _
~-vheel at the rear of the bike and _ . teeth on the Sprocket.T‘

wheel at the front of the bike under the pedals.

-

3 In the h1ghest gear (gear #5-for a five- speed bike and gear #lO
for a- ten speed bike), the exper1mental bike traveled a d1stance

of - . inches in one revolut1on
, 4. In the h1ghest gear, there were. "~ teeth on the'sprocket
) wheel at the rear of . the bike and _ . teeth on the sprocket _

heel at the front of the b1ke under the pedals.
5. Setup a ratio for Qﬁestion 2" Divide the number of teeth on the
- front sprocket ‘wheel by the number of teeth on the rear Sprocket

v wheel o , -, ‘ L e .,
’ (LOW GEAR) % ON FRONT LR
"% ON REAR

e T . ’ ‘ o

6. Set up the same k1nd of ratio for Quest1on 4:

(HIGH GEAR) # ON FRONT .

N . 4 =
e #ONREAR..: A
e T What do you notice about your answers to Quest1ons 5 and 6 1n
relat1on to what gears they were in?. - ) ' i

The ratJ.o J.S 1arger for 'the’ h.lgh gear.

LN
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8.' As you 1ncrease from the lowest gear of a bike to the hlghest gear, ‘
what do you think the rat1o of the number of sprockets on . the front .
'sprocket wheel ‘to the number of sprockets on the rear sprocket wheel
will do? o L A g S

“

‘The' ratio.increases. as you move from lst to' 2nd tob3rd'gea£§,

and so on.

I4

¥

What will happen to this ratio? . # ON FRONT
| . e f ONREAR

-

1'it continueS'to'inorease}
9.. Now, d1v1de the total number of 1nches traveled in the lowest gear by
the total number of 1nches traveled in the h1ghest gear.® What is your
answer7 ] - (Your answer should tel% you how many t1mes
farther the bike went in the h1ghest gear ) B

T

10. What is the relat1onsh1p of the lowsst gear to the dlstance traveled?

Ybu move a shorter distance but the bike is easier to‘pedal.

-

3
s

. . , o o v . .,'._' . » _— )
11. What is the relationship of the highest gear to the-distance tréveled?.\ .
- You move.a longer distance but the bike is harder 'to pedal.
] - . B . W

712, In wh1ch gear 1s the b1ke eas1est to pedal? Lowest or h1ghest7‘;

v

Lowest

13. Would you want to. pedal a b1ke uph111 in low or in h1gh gear7 Expla1n

your answer In low gear, betause the blke'wzll be easier to.

pedal

-
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14.

Can someone r1de a long dlstance and make best time. (1) in h1gh gear, |

(2)-in low gear, or. 3) 1n a comblnatlon of both h1gh and 1ow gears"
Explaln your answer.. ST o

-

A comblnatlon of both. Low gear will get the person started more f_

™%

L smdhthly and easilg,-hrgh gear wzll keep hlm or her movzngﬁfast

15,

" with® the.least amount of effprt.'fh B Lty

”»

~ [
AN . - R
. T w&
. o4,

lee at least ‘three good reasons why some b1kes have more than one

0 - — ¢
.- . R
.- i . .

Coy

gear - . L e

(l) to be' qéed in raczng, when speed 1s 1mportant

(2) to be used by people travellng long dlstances.ff

. (3) to be 6%ed in h111y terraln.'

P

~

v
Now that you have a good basic understandlng of how blcycle ‘gears work

Ce

'Number of rear- wheel turns | .114 R S 7 14

~ let's look at some ratio problems 1nvolv1ng a particular- f1ve speed b1ke

J111 has a f1ve speed blcycle.. The ratio of pedal turns for
each gear of her bike is given below:

1st 2id 3rd 4th Sth
. ~ gear . gear gear: gear gear
Number of pedal"turns: 9 4. 1 3 5

— — —— —

hUslng thls 1nformatlon, it is posslble to flgure out how many’

times' the rear wheel of Jill's bikeé will turn if the pedals are
turned 180 times in the first gear. You use the ratio for the
first gear (9 to 14) and set the problem up.in the followmg way:

FIRSF 9 '180 Number of pedal ‘turns ' ' o
GEAR — = — SR L
RATIO 14 N == Numb}ar of rear-wheel turns S
. - _ . . (this is the unknown)
ON = 2, 520 (14 x 180)
9N 2,520 - - 4. N-= 280. the rear

—_ F e— SR ; wheel turns;280.times

| a0
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Using the same procedure as was used to figure out the problem regarding
Jill's bike on the previous page, fill in the chart below with the correct
. information. Use the ratio of pedal turns given for Jill's bike to com-
_ pute your answers. _ S . y S

. o " Number of | ,ldember of ‘“._3
Gear © ' Pedal Turns. | - Rear-Wheel Turns. i>SE:;

Bample | . 1st- | 180, | . . ..280

.. | ma | 180 315

2. | a0 0 T se0

3. |- ath I 180 | o+ 420

4. | sthe | 180 | VR R

‘5.: - "1st ' B . 9 o 14-.

N o

7. 3rd T A R ¥

0. | o1t 27 R Y2

11,  3rd . 100} 200 T

Sz, - 5th N . 1,000 Sy . 2,800

a ‘46’




MODULE .5, NUMBER 3 - LEVERS

Teacher Activity Sheet

‘Overview -~ - L R — S

'Your students Wlll make a lever and through exper1ment1ng by add1ng we1ghts
; and mov1ng the fulcrum, will learn how ~this s1mple machine works. .

Math Skills’YourTStudents'Will Need -

Multiplication, diviSion, and a knowledge of equations.

Time'Allotment

One class period. -z

ObJectlves v, o .‘-“’ ; L o pf. - ”-af
L'Your students w1ll ga1n knowledge and an understanding of - the practical

application of the scientific principle that a lever can be balanced when - .
the fulcrum is positioned so ithat the weight on one end times the distance:

' . to the fulcrum is. equal to the we1ght t1mes the distance on the other end.

! 9

ot
/

‘Materials Your Class Will Need R T L A

Each student w1ll need a Levers Worksheet paper and a penc1l Each
group w1ll need a meter stick or yardstick five identical empty 6-o0z.
cans (e.g., tomato paste cans), and a triangular block from a k1ndergarten
TOOM OT a physlcs lab.* -~ _ B e

fulcrum the support on which a lever rests or turns

" a machine that consists of a bar or board that rests or |
-turns on a support (fulcrum);.a lever is one of the s1x
simple machines for performing work :

- moving an‘obJect through a d1stance

Q

' *NOTE ffhis tr1angular block w1ll be used’ for. the fulcrum and should have
: ‘a slightly tapered edge (for balancing the stick on) instead of ~

’be1ng razor-sharp. (Galvanized sheet metal w1th a 90° bend may be A'““f5

.

substituted for the tr1angular block. ) . .

S ey



® - | L
. Module 5, Number 3 - Teacher Activity Sheet : -2-

~ Self-Concept Builder
‘This activity uses simple math skills. The experiment can be done as a.
group activity or in front of a whole class... R o o

Activity ~ <

mgw;ﬁilefh 1. This experiment can be done as an entire class or in groups of
- _three to six students. - ' L .

-2, Place one tomato paste can on each end of the meter stick.
. Move the- fulcrum (the triangular block) underneath until it
balances. Check the distance from the fulcrum to each end. - .
o . Multiply each dis#ance by the weight of the can on that side
of the fulcrum. - They should be nearly equal.

2. Place two cans on one'end and one can on the bthef,endlof'the
‘meter stick. ‘Again move the fulcrum until the stick balances.
~Ask each group what it has discovered. R

4. Now, use three cans on one end, and two on the other. Have
each group estimate where the fulcrum will balance the lever
before the students move it. How close were they . to this es- -

~ timate? The answer might not be exact, but it should be close.

R i R .
7

5. Have the eﬁfire'éiass.tryAthdeCidé_upon a formula to use whep'-':
working lever problems. o ’ e SR

’

6. Eaéh'studeﬁt will, complete the Levers Worksheet.

. Occupations Related to This Activity -

What occupations might use an activity similar to this one? Have'your -
students complete the careér section on their Activity Sheet. After class
discussion, they‘should,qdd,these occupations to the list: T .

© . PHYSICIST ' DOCKWORKER .  ACROBAT
SCIENCE TEACHER =~  SALESPERSON WHO SUPPLIES S
L : - . AND STOCKS STORE SHELVES
Discuss the types of courses peopie.going'intd thesé-occupéfighSeﬁhould 3
. take in high school. Have your students add these courses. to*their ‘
-~ Activity Sheet. a o - :

_ . ; . _ T . N
Stress that women and men can be equally successful in most, careers, if they
are qualified. o o S . ‘

ui 44 , ‘_“- : ‘453 :
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Suggested Independent Activities . 'j‘ . -,

(These suggestlons appear on Student Act1v1ty Sheet )
l. Design a catapult, wh1ch is a lever%ke 1nstrument.

2. Use a seesaw in a local playground tg‘ conduct some lever experl-
- ments. . .

3. Investigate various'clas'sej/ of leVers.

2
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" MODULE 5, NUMBER 3 - LEVERS - .

Student Activity Sheet

Your Name L ] S - Date .
Overview o =

In this actiVity, you ﬁill discover how a lever works and how it can be .
‘balanced. : o . S S

_Méth-Skills You Need to Remembef"

.Mﬁltiplication, divisiqn, and a knowledge o{ equations. ’,‘}'

Things You Will Need'

Each gréup willaneéd a meter stick or yardstick, five ideﬁtical empty
. 6-0z. cans (e.g., tomato paste cans), a triangular block (from a kinder-
garten room or a physics. lab), their Levers Worksheet, paper, and pencils.
' lr« ‘ v T ' ’

S

3 \

~ Vocabulary -
-fulcrum: €a'support'onﬁwhich‘a lever rests or turns . .
lever: - a machine that consists of a bar or board that rests or
© . turns on a support (fulcrum); a lever is one of the six
_ simple machines for performing work B .
"f:v‘work; "~ moving an object through a distance. L ;;

- Whei You Finish You Will Be Ablé To

Balance a lever with uneven weigh;s‘on either end, and solve simple lever .
problems. . ' ' . IR R

Activity
" 1. With your gfoup,9p1ace one tomato paéte’dan on each end of a
-~ meter stick. -Move the fulcrum underneath the stick until it
balances. Check the distance from the fulcrum to each end.
 Multiply each distance by the weight of the can on that side
of the fulcrum. : R
2. Now;vplaée two cans on one ehd and one can on the other. Again |
' move the fulcrum and multiply as you did above. What did you
find out? - T . T B _ '
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3. This time, use ‘three cans on one end, and two on the other.
Estimate where the fulcrum will balance the lever before you -
move it. How close were you to your estimate? The answer might
not be exact, but 1t should be close.

4. Can you and yoeur classmates come up w1th a fbrmula that will help
you solve lever problen57

. 5. Complete your Levers Wbrkgkeet.

OccUpations Related to This Activity

LY

(You may check the MATHCO ‘Career.Wall Charts to get more 1nformat10n about
a career in which you are interested.) : :

OCCUPATIONS ' - ' " . SUBJECTS NEEDED IN HIGH SCHOOL

Are you 1nterested in any of these careers7 Remember, you can be’ anythlng
you want to be-—1f you are qualified.

~Men and women can do the same jobs with equal success. Can't both women
and men enter each of the occupatlons you ve llsted above7

Exploring on Your Own = e o
1. Design a'catapult, wﬁichfis a'leverlike instrument.l

2. Use a. seesaw 1n a local playground to conduct scme lever exper1-
ments. : .

<

3. Investigate various classes of levers,



MODULE 5, NUMBER 3 - LEVERS

Wbrksheet

Using the 1nformat10n given, figure the welgpts of the obJects in the
follow1ng problems: ,

1. 2 ? 1. ? = 2
18 » ‘l‘ . 18 ) ’
A\
2 2 ? 2. - ?.= 1
Y & ,
5 2 f ? 3. 7= 4
$ A
4, 10 ? 4. 7= 2
- 10 ' R s, . 7= 100

‘-l%"lO' - Il ' _’9 , _ ‘“\‘
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‘Using.the information given, figure the missing distances on the levers

below:
1. 4 1 1. 7= 8 .
Y Y
6 2 2. ?7= 3

4. 74 - ‘ 7

- >

- Describe what you have learned about levers in this MATHCO activity:

A

Answers will vary; in general, students should déscribe the relation-.

ships hetween weights and distances on a lever while also mentioning *

the function of the fulcrum. -




MODULE 5, NUMBER 4 - NOISH
Teacher ‘Ac"t"iv.ti:ty Sheet -
Overview:
~ Your students will &raph noises and noise level data, and thcy will dls-

cover - which 1evcla might cause damagc to their hearlng.

Math Skills Your Students Will Need

e

Making and understanding a simple bar graph. | ) {; ' N \

Time Allotment

-

One class period.

Objectives'

Your stqgents will: - - ' ‘ ', o o -
1, Complete a bar' graph using given data. o ' ‘ Lo

-

2. Discover what neise levels might affect their hearing.

~

Materlals Your Class W111 Need .

Graph paper, Noise Informatlon Sheets rulers, and pencils,
(Optlonal colored markers oT: pens. ) . /
Vocabulary o - . ‘ } , L
//’—-audlologlst‘ a scientist who studies and measures a person s ab111ty

to hear different levels of sound - : :

»detibele' ~a unit used to measure the relatlve 1nten51ty of sound

Self-Concept Bu11der N ' P

’

By 1nc1ud1ng ‘rock bands in the supplled data, this act1v1ty should be of
interest to most students' this age.” . v . o



~

:Modu1e>5; Nﬁﬁbef 4 - Teather'Activity Sheet * - { fﬂ ‘~, ) .424”
Activity 3. | |
- . 10 With your' students, go over an example of a bar graph, emphasiz-
~ v . . ing the necessary items of & graph (e.g., the title, the hori--
: . zontal and vertical headings). Most math books contain sections’

. on making and understanding graphs. If those in use do not, use .
.- a soc1a@ studies text, a magazine, or other materials of your
~choice.y S . e —

P

L 2. Have your ‘students use theiriNoise.Informatidn Sheet to make &
’ : bar. graph showing the decibel levels of common noises. " s
3. Your students should indicate on their ba? graphs: = . [;.-
i ., a; The decibel level at whicl®total deafne3s occurs. . |
~'.b.  The decibel level that can cause a 1oss of_heéfiﬁg'whenva»A'
. e - pexson is exposed to the moise for more than five hours a
. day over a period of time. - ‘ B}
b 4. .DiSéuéé with your'ciéss how this_iﬁfdrmation might beﬂimporténf '
-to them both now and in the future. . v o
Occupations Related to This Activity .

" What chgpations might use’én_activity similarftovthis‘one? 'Have your
~ students complete the career section on their Activity Sheet. After class
- discussion, they should add these occupations to the list: :

F T T N .

 AUDIOLOGIST .~ -~ PLANT SAFETY ENGINEER
_AUDIOMETRIST 77 PHYSICIAN o :
. SPEECH PATHOLOGIST- -~ * . MUSICIAN -

. Discuss the‘types of,cdufses“people gbing into thesewoécupatiohs.should.
" take in high school. 'Have your students add these courses to their Ac-
o, = tivity Sheet. SRR o . : ) g :

Stress that ‘women and men can be equally'successfullinfmbSt}careers, if
they are qualified. - - o S A

{
L 7

- Suggested Indebbh&ént5Activitieé

(&he;e suggéstions‘appégr on:ﬁhe_Stﬁdent Activity.Sheet})

' ~ Investigate what your city and state are dding’abdufiﬁoise'pollu;ioh and
© . ’report your results to the rest of your class., . = ' ‘
. ;', X ' T ' . ._ - . i ~52
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v . MODULE 5, NUMBBR4»NOISE
o Student Act1v1ty Sheet fjf

S A e o
-; ‘ Your_Nane o : - B . Date

¢ gif
ity
o

Overv1ew - *%ﬁ

Inthis act1v1ty, you will study n01se levels and dlscover whlch levels
_can damage your ‘hearing. . ] : A : A

Math Sk1lls You Need to: Remember L ' S

Mak1ng and understand1ng a s1mple bar graph

Things You™ Will Need _ o f,-h S

Graph paper, N01se Informat1on Sheet ruler and a penc1l (Optionalz
colored markers or pens. ) oo :

Vocabulary

audiologist: 'a sc1ent1st who stud1es and measures a person s ab111ty
to hear different: levels. of sound - .

-

B

decibel: .. a unlt used to measure the relat1ve 1ntens1~y of sound

N M bR AR e PR B e BT e XA LT ARSI B PR Sk
B e T >

4

When ‘You F1n1sh You Will Be Able To. * J'-' : e

Identlfy those sounds that will damage your hear1ng due ‘to the1r dec1be1 R
level and construct a bar graph using data that are given to you '

s

,:_‘AC‘ti.VitZ . ' o e , . o e }’\ .
:'g 1. Use your Noise Informat1on Sheet to make a bar graph*s ow1ng the
' dec1bel levels of common mnoises. A :

2. Make sure you read all of the 1nformat1on on your No1se Infor- '
‘mation Sheet before beginning your bar graph ‘

3. . Indicate on your bar graph the” decibel” level at which total deaf—
ness occurs. AlsS indicate the decibel level that can cause o
hearing loss when a.person is exposed to it for more than fxve
hours a day over a period of t1me

-
\

4. -Be prepared to discliss with your class how this 1nformat1on m1ght
e be 1mportant to all of you- now and in the future

o v . -

«
[



Module 5, Nuﬂber 4 - Student Act1v1ty Sheet .- . =p-

Occupatlons Related>to This. Act1v1tx

" (You may;’ check the. MAIHCO Career wa11 Charts to get more 1nformatlon aboutj
~ a career in wh1ch you, are 1nterested ) . :

~

occUPATIONS . . SUBJECTS NEEDED IN HIGH SCHOOL

Are you interested’ in any of these careers? Remember, you can be anythlng
you want to be--1f you are qua11f1ed

Men and women can do the same jobs with equal success. Can't both women
d and men enter each of the’ occupatlons you've llsted above?

Explorlng on Your Own R L ". T | :‘f‘.

Investlgate what YOuY city” andstatéare” d01ng“about nolse pollutlon -and--
. report your results to the rest of your class 3 R e

.

54
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MODULE 5, NUMBER 4_- NOISE

Information'Sheet

Use these facts to make your bar graph

vNOISE . pEcimEs
Breathlng S o c - . o 10
| Garbage d1sposa1 (W1th bones) i;_r' _— 160; _
House , T, - A | 30.
.+~ New York é:ty B ; - . ~ : .f | 90 .
’ .1‘ 'Re51dent1a1 nelghborh&od .o | - Co 4Q>
: ,Rock band | 'u .f:,4'pj;. - f\ l _ - 1201_5
R SIlence,j _ S . ‘i_: L 0
Traffic . - . 07
Vacuum cieaner : c | o - V’f',_j 80
]

"Boiiermaker's;Deafness"

"Boilermaker's deafnessh is. permanent hearlng loss caused by belng exposed
to loud noises every day for a period of years. Recently, both the state
and federal governments have tried to help people who work in .areas where
' there are extremely high noise levels. Because a camnon with a 160-decibel -
" noise level can rupture the eardrum and cause -instant deafness, soldiers
* now wear ear protection. It is believed that no.-one should be exposed to .
" noise levels over 85 decibels for more than five hours a day.  In one study,
- it was found that teenagers who listened constantly - to 1oud rock music had
’hearlng losses ‘commonly found in elderly people. . :

-
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struct a h1stogram to,show their f1nd1ngs.

Vocabularz e | . . Cl."l:: o f;

MODULE 5, NUMBER 5 - LUNG CAPACITY

Teacher Activity Sheet

0verv1ew ' i

You and your students will make a deV1ce that will measure the amount of
air in their lungs. - They will then compare the1r lung capac1t1es and con-

-

| Math Skills Your Students Will Need'

Measuring, averaging, and charting.

Time Allotment : . , » - | ~

1.‘.

Two class perlods

»,Objectives

"~ Your students w1ll , ” o oo S

l. Make a dev1ce for measur1ng lung capaclty S ”" -.ﬁg;;’ rj"
2. Calculate the1r own lung capac1t1es. S 2 B
" o %
3. F1nd the average lung capac1ty of the members of the class

4. Discover that -there is a large varlatlon in- lung capacltles.

B

' Mater1als Your Class W1ll Need (. - “" S

Your class will need a two quart (or two- llter) STRONG plast1c conta1ner
with a cap. (a soft drink container works well), a measuring cup, plastic
tubing (such as that used:in fish tanks), and a dishpan or sink. Each

student will need a dr1nk1ng straw a penc1l a ruler, paper and a Lung

’ Capac1ty Worksheet. L . ; R . _ S

.

capacity : .all that can be contained in somethlng, the Volume
displace:“fto move somethlng from its usual place E P
exhale : ‘to breathé out - -, R

'histogram: a representatlon on a graph of how frequently an event
e - occurs within a group and how that event 1s d1str1buted
. "w1th1n that group .

dnvert:  to turn ups1de down (or. 1ns1de out)

57
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" Module 5, Number 5 - Teacher Activity Sheet ' -2- -

- Self-Concept Builder
This expérimént'is both eaéy énd‘fun‘to‘do. Working as an entire éiaés;
“your students will discover something about themselves as individuals and
L) ) ) | . ‘ . M . ‘ ) ) . )

Activity L K o
1. Review the vocabulary words with your.studeQ;S'and discuss With_
them the terms ''lung capacity' and "histogram.'' 'Explain how and .

why histograms are used.
2. With your class, cbnstruc; a device for measuring lung capacity:
a. 'One student partially fills a sink.or,dishpénfwith water.

b. Another student fills a strong plastic container to the rim :
“with water and caps ‘it. (A push-on cap works better than the .
screw-on 1lid of some plastic bottles and should be used, if
possible.) : ‘ S o ,

c. The bottle is inverted and placed in the sink or dishpan.

The rim and neck of the bottle should be covered by at least -
two. to three inches of water. One student holds the bottle -
© in place while another student carefully removes the cap and
. puts oné end of the plastic tubing into the bottle (keeping .

it submerged at all times). oL o

[ T

B ‘ ', d. Diagram of lhng'cépacity‘device: ‘ _
' water | stray ——s,

S

' strong plastie.
containey ———y

. . . ‘ . B . ) 0
water T o L
S «——plastic tubing

| 4——;f;dishpan or éink

3.  After a drinking straw has been inserted into the end of the
plastic tubing, one student takes a big breath of air and exhales
into the tubing, while another student holds the bottle in place.
When the student. has exhaled as much air as possible from his or

_her lungs, a third student caps the bottle while it is still under
water. - The bottle is then removed from the sink or dishpan. '
7 dg

*




Module 5, Number 5 - Teacher Activity Sheet . S - o3 S

_4.~ The student who has just exhaled should. then carefully ref1ll the
- bottle with water. She or he should use a measuring cup and
carefully measure the amount of water poured back into the bottle.
This amount is equal in volume to the student's lung capacity..
. He or she should make note of h1s or her lung capac1ty on-his or
her Activity Sheet. R . '

5. Repeat the above process unt11 each student has had a turn
6. F1gure out together the average lung capac1ty of the class

7. Together, as a class, construct a h1stogram represent1ng the
' lung capac1ty of the group: . :

- a, On the chalkboard draw an X axis and ay ax1s and label
them as follows

etc.

8 \
7

E% 6

# Es ¥ |

2

S

B TN, SO SO e

- E 2 i,

0 1cup 2 cups 3‘cups _ 4vcups_ 5 cups  etc.

QUANTITY OF AIR IN LUNGS .

b. Have each student come to the board and put an X above ‘the
‘quantity of air she or he blew into the bottle. If a student
+ has already placed an X on a part1cular quantity, the next :
‘student having the same capacity puts his or her X above it.
This allows each student to see where she or he f1ts in the
.class Example

Uit

) jetc.' l. ' X -
o .3 . - X e e X'qj' L
2 ’ X X- X
1 X XX X X
0 1cup =~ 2cups 3 cups 4 cups - 5cups - etc.

59 - o
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Module 5, Number 5 - Teacher Act1v1ty Sheet . : -4-

" c, Your students are now ready to reconstruct the lung capatlty
4 hlstogram on their Lung Capac1ty Worksheets.
/

. 8. Discuss with the students what the reasons might be for var1at10ns

‘in lung capacities-within the -class.- ‘How- m1ght they be affected
by their particular lung capac1t1es?

Occupations Related to This Act1v1ty

What occupatlons might use an act1v1ty similar to thlS one? Have your

‘students complete the career section on their Activity~ Sh'ee‘c-’——;t\fter—class~—w

d1scuss10n, they should add these occupatlons to the list:

DOCTOR - NURSE
PARAMEDIC ‘ S MEDICAL TECHNICIAN
* MEDICAL RESEARCHER R - LUNG ASSOCTATION EMPLOYEE

Discuss the types oﬁ'courses people going into these occupatlons should

- take in high school. Have your students add these courses to the1r
- Activity Sheet. . .

Stress that men and women can be equally successful in most careers, 1f B

vthey are quallfled

Suggested Independent Act1v1t1es

P_(These suggestlons appear on Student Act1v1ty Sheet ) f‘<' -

W ten =y R P S

PLNSY

You, may ‘wish to make a comparatlve study of other groups of people s lung

Ncapac1t1es Here are some groups you might try: ] _ .

Joggers VS. nonjoggers
oider students]jvs. younger students .
tuba players 'vs. drummers
P nonsmoking adults vs. smoking adults

Graph your results and try to determlne what - m1ght account for the varia-
tions you may find in their lung capacities. Can you think of any other

»groups that would be interesting to compare?



MODULE 5, NUMBER 5-- LUNG CAPACITY

..Student Actirity Sheet

- Your. Name

. . ‘Date

Overview

In this activity, you will measure the amount of air your lungs can hold
and graph the lung capacities of you and your classmates on a histogram.

L.

Math Sk1lls You Need to Remember

v

Measur1ng,»averag1ng, and chartlng.

Th1ngs You W1ll Need

You will need some paper, a pencil, a ruler a drinking straw, and a Lung
~Capacity Worksheet. Your class will need ‘a two-quart (or-two-liter) strong

plastic container w1th a cap, a measurlng cup, plast1c tubing, and a dish-

pan or sink.

Vocabulary
capacity : all that can be contained in something; the volume
' displace: to move something from its usual place -
e e hETE T o breathe*outw>~*“=*'"*** Sarasats Rt St

h1stogram. a representatlon .on a graph of how frequently an event
-occurs within a group and how that event is d1str1buted
within that group. _ B »

invert: to turn ups1de down (or 1ns1de out)

When You‘Finish You Will Be Able To

-

1. Make an instrument that measures the amount of a1r in a person' s
lungs (his or her lung capacity). : : : R

2. . Flnd.thb average lung capac1ty of the members of your class.
- 3. See the var1at1ons in 1ung capacity among your classmates

4, hkﬂ«aa h1stogram us1ng the data collected from your exper1ment

A




Module 5, Number 5 - Student Activify Sheet 4 - : -2~
 Activity |
1. Your class will first discuss the meahing of the tgms "lung'

_capacity" and "histogram." You will be discussing how and why
. histograms are used. - - . ‘ . \

.

2. You-and your teacher will construct a device to measure 1uﬁg"
capacity: ‘ : o / S

a. One student partially fills a sink or ﬁishpan with water.

b?~~Another—studentvfills.a-plaStic bottle to the,rim with water.
The bottle is. then capped. oL '

c. The bottle is inverted and placed in the sink or dishpan.

- One student holds the bottle in place while someone else-
carefully takes the cap off of it. Keeping the bottle sub-
‘merged, the second student inserts one end ‘of the plastic¢
tubing into the bottle.

~ d., Diagram of 1ung'capacity measuring device:

water

strong plastic
—wabﬁta%ﬁéffzzf”’

3. While a student is holding the bottle in place, one of .your class- .
mates will take a big breath of air and exhale, blowing all of his

" or her breath into the other end of the plastic tubing. “The bottle

" is then capped while it is still under water. The bottle.cannot be
tipped. "It is then removed from the sink of dishpan. . - :

- 62
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Module 5, Number § - Student Activity Sheet ' . -3-

4.

S.

 Class average lung capacity:

The air the student blew out of his or her lungs has displaced
some of the water in the bottle. The bottle must now be refilled
and the water needed to refill it shou@d be measured carefully, -
using the measuring cup. The amount o water it takes to refill .
the bottle is equal in volume to thé person's lung capacity--and
the student needs to record accurately his or her lung capac1ty

_ measurenient.

The tube is now cleaned off and a new straw inserted into its

end. Each student in your class will get a chance to discover.;
his or her lung capacity. When it's your turn, be sure to keep\~_
a record of your lung capacity.

Your lung capaclty

. When everyone in your class has had h1s or her turn and has re- -

corded his or her lung capacity, your class w111 find the average
lung capacity of the class,

How does your lung capacity compare with the class average?

Now, using all of the information ydu have collected your .
teacher and class will make a histogram on the chalkboard After
you are sure you understand how a histogram is made, use your

Lung Capacity Worksheet to construct your own Lung Capac1ty ‘His-

.togram.

Be prepared to, discuss with your class those reasons you can -

think of for Variations in lung capacities within your class.

How are you affected by your own lung capaC1ty?




p Module 5, Number 5 - Student Activity Shéet -4~

“Occupations Related to This Activity .

(You may check the MATHCO Career Wall Charts to get more information about
a career in which you are interested.) : O

[

OCCUPATIONS © SUBJECTS NEEDED IN HIGH SCHOOL

a

J .

Are you interested in ahy of these careers? Remember, you can be anything
you want to be--if-you are qualified. ' '

Men and women can do the same jobs with equal success. Can't both women
- and men enter each of the occupations you've listed above?

" Exploring ‘on Your Own

You mayqﬁﬁ;ri; make a comparative study of other groups of people's lung
capacities. Here are some groups you might try:
joggers vs. nonjoggers
‘older students vs. younger students
, tuba players vs. drummers
nonsmoking adults vs. smoking"adults
. Graph your results and try to determine what might account for the varia-
tions you may find in their lung capacities. Can you think of any other
groups that .would be interesting’ to compare? ' - ’

U

64 - . ' .) O ;




MODULE 5, NUMBER 5 - LUNG CAPACITY

Worksheet

Use the information your class has gathered to construct your own histogram
below. Usec your ruler to make even divisions on the sides of the graph,
label all parts of the histogram, and think up a good title for your histo-
gram. ’ " " :

e

¢
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) MODULE 5, NUMBER 6 - ARCHAE JOLOGICAL I)IG

- Teacher Activity Sheet

Overview . | ‘ .

Your studcnts, in groups ‘will create "archaco gical digs." They will
rescarch or invent ClVillZatlonS, create artifdcts, and bury them. Each
group w111 extavute and chart a "dig" that another group has created.

| A
.Math Skills Your Students W111 S

Division, working w1th a grld and f1nd1ng the area of a space, glven 1ts
~dimensions. :

Time Allotment'_ - =

Four class periods.

DN Y
Objectives ; : .
Your students will create an archaeolog1ca1 dig and graph the1r‘f1nd1ngs
on a grid. ; _ . s

Materials’Your Class Will Need

<o~ -Your-class-will-need-a- garden plot- orelong, .shallow-boxes- (e~g»*»long suat e e
boxes), aluminum foil, dirt, modeling clay, reference materials, string,

tape, spoons or shovels, paper, penc1ls, and yardst1cks or meter sticks.

Yocabula | : " R

archaeology; . the sc1ent1f1c study of'the lives of ancient peoples,
: . as by excavation of ancient c1t1es, etc,

artifact:  an object made by humans, such as a,prlmltive,tOOl,ra
: '~ clay pot, etc. . ) |
*decipher: = to convert from a code to a famlllar language
excavate:  to unearth; to d1g out i e
. grid: S a network ‘of uniformly spaced lines used to 1ocate p01nts
Self-Concept Bu11der . "h' - ) -
Worklng in groups, all students W111 get 1nvolved in th1s act1v1ty and have -
-~ an opportumlty to use the1r creatlve abilities. = ‘ :
e 6T

Y nq




_ " .Module 5, Number .6 - Teacher Activity Sheet. = LY -2- .
Activity ... - - R |
.. ""1. -Once you have decided how you Wantl to group your class, made sure.
T ©  the groups are well separated, so.that secrecy can be maintained. -
” ]?prhasyzef that secrecy will lmeafn. su;cess.. o e R
> . 2.. The first period is spent researching or inventing the civiliza-

) tion from which each group will bury artifacts.” A trip ‘to the , _
*. 1ibrary may be. helpful-in order to allow your students "to do some
reséarch about“civilizations of the past or-present.. Lo

]

' :3,” Have your students make their artifacts. ‘Modeling clay can be
‘ -used for some artifacts. Remind.your students to make the clay
‘artifacts thick enough not to crumble when they dry. Alumimm’
oo o0 foil makes.coins and weapons.” ‘Codes can be written on paper: for -
Do ~deciphering. Have your “students.decide upon some sort of plan - |

" for the actual burying of-the, artifacts (e.g., the artifacts may-
be buried in a one-dimensional dig, or they may, be buried ina =~ -
multidimensional dig where objects are, found on severdis-levels). .

4 .

" 4, "Next, -have your students bury their artifacts.. They should record
. where their artifacts are hidden. One group of students 'will give
_* their buried artifacts to another group, ‘and will be given a box ,
- of artifacts from another group to excavate. 'If you are working. i .’
‘with a garden, plot and two different classes, one class buriess . - -
its artifacts in one period and the other class excavates during ... .»°
- its class period, - S T o ‘ tLoTm T

.~ - 5, When the groups have exchanged boxes, ‘they should determine: the-
S *surface area of the box.they are' excavating.': The area ‘of “the b
v+ .« -should be divided as closely as possible by the number™of “Sta
el o ~ in the group. With 5tring and tape, the divisions should. béegaris
o ©  .marked“on .the box so that each student has his or her own: arediin -
aoighich to dig. o , )& S AT )

A

v

¥ A:@n'paper, your';s’: ﬁdents ‘$hould 1 ke a ‘grid that e,??%#‘ﬂl’)& CO‘;I‘I"'e:;;::?E“-I-. ;
'+ “5ponds to the strings on the box their group is excavatings

, S N

»

S Ea&:_]{f'stddent, digs 'in her or his rectangle or #§ R with 2 spoén. -
S tAs an artifact-is uncovered, thepstudgept,sho fraw or write . .- 0
R what the artifac % ( | ,n4-thejg&%up_i!§§3;5;ﬂ-,;.gq_,

t is on the corrésponding %q

S e RO T IR O
T ,:}] 34_:‘__'/' - . :4 v .. o . R ’ . $ _:‘J‘ ,,‘)z;='}-'l ,
o ° ' 8. When everything has-been uncovered, the: group %’rlgs to, deterfrine '

" which: civiljzation the other group chose 'or-,invented;ﬁg'h the basis

s of the; arti‘%ag:ﬁts;whilc'h have been found. - ¥

3 1{ o
a . ) .,);,‘;é o

PR o N - Yyt B B . . o et X
e e A R ) s iy .
' S Lo Lo L T } L
. B , X , ' . . ‘._' . . L ", o
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Aruitoxt provided by Eic:

Module 5 Number 6 - Teacher Act1v1ty Sheet o N E ©-3-

* Occupations Related to Th1s Act1v1ty .h f, ;Vf‘f;‘ o

* What occupat1ons might use:an act1v1ty 31m11ar to th1s one9 Have your s

students complete the career section on their. Activity Sheet. After class .

d1scuss1on, they should add these occupations to the l1st

| ARCHAEOLOGIST - - .- ETHNOGRAPHER -
PHYSICAL ANTHROPOLOGIST  SOIL'SCIENTIST

.

@

Y

D1scuss the types of courses people go1ng into- these occupat1ons should

" take in high school. Have your students add these coyrses to the1r Act1v-€
1ty Sheet ]

‘{'-‘4 s T I'* . . 4

$tress that men- and women can be equally successful 1n nmst careers, 1f

they are qual1f1ed i

Suggested Independent Act1v1t1es

. - i a . S sy
2 . Lo e , . . i
~, o N [l

1

* (These’ suggest1ons appear on Student Act1V1ty Sheet )

2

Read: sane books that tell of- the findings at Pompe11 Italy, at

W1ll1amsburg, V1rg1n1a or in your own home states..

Visit a museum or 1nv1te a local museum spec1al1st to come and
talk to your class. :

5
.

“\e



S R MODULE 5 NUMBER 6 - ARCHAEOLOGICAL DIG

Student Act1V1ty Sheet _"

Your Name - e ' 'Date S e

-'Overv1ew o
'In th1s act1v1ty, you and <your-class ‘will work in groups. -“Each group will -
study or invent a civilization, make artifacts from that civilization, and -
bury the artifacts. Your group will give a- bok- containing your buried-ar-
tifacts to another group to excavate while you help to excavate the art1- -
facts that another group has- bur1ed . ,

Math Sk1lls You Need to Remember

>y

'D1V1s1on, work1ng W1th a gr1d and f1nd1ng the area of a Space, given its
dimensions. _

7?;_“_' Th1ngs You W1ll Need"

-

Your class W1ll need a.garden plot or long, shallow boxes (e.g long suit;.
boxes), aluminim foil, dirt, modeling clay, reference materlals string,-
' tape, spoons or shovels paper, penclls, and yardsticks or meter sticks. .

\ _1'Vocabularxr

";archaeology:P the sc1ent1f1c study of the lives of anc1ent peoples, as . .
: "~ by excavation of ancient cities, etc. ' o

artifact:  an object made by humans, ‘such as a pr1m1t1ve tool a
" -+~ clay pot, etc.
decipherf;, to. convert from a code to a familiak language
ﬁr rl» - excavate:A _ to umearth to d1g out R ,
' grid¢" o a network of un1formly spaced lines used to locate po1nts

When You F1n1sh You W1ll Be Able To

Understand and descr1be some of the processes that scientists use to. dls-
cover and . descr1be the lives of people who 11ved long ago ‘




. i \IZ? .

Module 5 Number 6 - Student Actlvrty Sheet ) o '_2_1‘

Activity . L -

1.- Your teacher will'dfvide'you into groups. You mustfbé very
! secret1ve ‘ Rema1n loyal to your group S '

2. Inthe f1rst period of this- act1v1ty, 'study: or invent a c1v111-
- zation from which to make_and bury art1facts (The encyclopedia
. .o is an’ excellent reference ) : , o ' :

*% 3.  Make the artifacts out-of mode11ng clay Be sure to make them
: . thick enough not to crumble when they dry.. Aluminum foil makes
~great coins and weapdhs. - You can write codes to be deciphered. .

: on paper. Decide with your .group the plan for burying your ar-

- .. tifacts. You can bury them in a one-dimensional plan, or in a
o ".mu1t1d1men51ona1 plan with several layers of.artifacts.

4. Bury your artlfacts. Record where your group' E art1facts are
buried. Give your box . to another group, Whlch will give 1ts‘, -
. box te your group. .
. - S, When you get the box from the other group, measure the surface
: -~ area. -Divide the area as closely as possible by the number of
students' in your group. ' With string and tape, mark these divi-
o - sions on the box so that each student in your group has hlS or
' : heruown area in wh1ch tor dlg .

6. Ona piece of paper, draw a grid that exactly corresponds to the-
'.~str1ngs on the box Des1gnate each person 5 area on the grid.

7. Tak1ng turns, d1g carefully in your. rectangle or square w1th a.
spoon.. When-you find an artifact, record it on the correspond1ng
rectangle on the grid you have drawn. You may either write down
the name of the artlfact or draw a picture of it. - '

- 8. When your group has uncovered everythlng, try to determlne which _
. civilization you have excavated. In what way was the other group 's
‘ c1v1112at10n d1fferent from your group s c1V1112at1on7

‘égﬁ

By

71
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Occupations Related to This Act1v1_tx

(You may check the MA'IHCO Career Wall Charts to get more 1nformat10n abou‘t
a career in whlch you are 1nterested ) _ ;

OCCUPATIONS = - SUBJECTS NEEDED IN HIGH ,gCHOOL

.

Are. you 1nterested in'any of these careers‘? Remember you can be anythmg
you. want%_to be--1f you are qua11f1ed : . _

. Women and men can do the same JObS with equal success. 'Can't both men and
© women enter each of the: occupatlons you ve llsted above'?
Explorlng on Your Own ' ' C ‘

L&

SR Read some $ books that tell of the findings at Pompe11 Italy, at .
o W1111amsburg, V1rg1n1a' or in your own home state. o

W

- 2. VlSlt a museum or 1nV1te a 10ca1 museun spec1a113t to come and
_ -talk to your class. | , : -

v

o
4




1 Your students w111

MODULE 5, NUMBER 7 - SILLY PULLEY R I
N Teacher Act1v1ty Shcet . o 5
i ‘

' OWerv1ew "«
An umusual deV1ce is used to demonstrate how one student can, w1th the help
of this very simple machine, have a strength advantage over two other stu-

~dents.. " From this. experiment, your students w111 go on to 1earn more about

'pulleys and how they work. . o ' ‘ = o P

" Math SKil15 Your Students Will Need

_Mul tiplication and division of simple numbers,: . . ' B :
o n L - o . ' D
* * Time Allotment | | o

' One class period. *. -

Objectives' L

1. D1scover that a pulley can offer mechanlcal advantage. ‘
2e Compute problems 1nv01v1ng pulleys. .

-Nhterlals Your Class Will Need

" Your class w111 need two broomstlcks or. th1ck dowels and a 12-foot length )
of strong clothesline or rope. Each student will need a Silly Pulley Work- .
: sheet and a penc11 . o _ ‘ , » _ T

v?"

::Vocabulazy :
N effort ,7 - the force used to. move an objegt, |
‘load: ~ S any obJect to be moved or lifted _ :
- pulley: - a wheel that can change the. diréction of a force
.. .. . reduce a. force, or- do both

'supporting:ropes: the ropes that. are attached to a load

,tSeif Concept Builder .~ | L f . o ;, o - .‘; B

. The experlmental part of this act1v1ty allows a single student to overpower .
two of his or her classmates . . . to the. great enJoyment of that person and
_ the rest of the class! »

P .‘ '?f.g,é.; S
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Activity s | |

1.. Two students will each grasp a broomst1ck (or dowel) w1th both

" hands and stand several feet apart. Tie one end of the clothes-
line (or rope) to one of the sticks and wrap it several times
around both sticks. Ask another student to pull on the loose
end of the rope while the two hold1ng the st1cks try io keep

_them apart.
BIRD'S 'EYE VIEW OF THIS ACTIVITY '

- student ho Zd'mg bz’ooms twk

- /@‘4—— another student puZZzng

rope ————>.

;—\O/ '(———'—--student.ho,lding 'brovoms‘.tick -

2. Try this activity several more times, experlmentmg with the -
number of times the rope is wrapped around the sticks and with
the relat1ve s1zes of the students exerting the effort.

_D1scuss the vocabulary words with your students and the quest10n,
"What does the wrapping of the rope around the sticks do to the
effort the pulling student must use""

RS |

4. Your students will now read more about pulleys on their Silly

: ., v « Pulley Worksheet and w1ll complete several problems 1nvolv1ng =
‘ pulleys. I - | s

‘ Occgatmns Related to 'I'h1s Act1v1ty

»

What ocgupat1ons might use an act1v1ty similar to th1s 0ne’7 Have your stu-
. dents complete’ the career-section on their Activity Sheet, = After class
d1scuss1on, they should -add these occupat1ons to the l1st

© pwysicist . . .. SCIENCE TEACHER
. ENGINEER o - MECHANIC - C T
" FURNITURE MOVER . .~ SHIPYARD WORKER/DOCKWORKER
P . ) ”"S ) . .
A ) ! :
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Discuss the types ofvcourses»people going into these occupations should .

~ take in high.school. Have your students add these courses to their
'Act1V1ty Sheet . DR ¥ .

-

Stress that women and men can be equally successful in most careers, if
. they- are qua11f1ed

: Suggested Inggpendent Activities"

'(These suggestlons appear on Student Act1v1ty Sheet.,)

You might want to get some metal pulleys from a hardware store and try
some of the experiments on your Silly Pulley Worksheet. You could also

" 'use a spring scale to try. these experiments.

g

_75
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Student Act1V1ty Sheet

Your Name ' | ' | Date

Overview - ' L o

.In this activity, you will discover how a pulley can be used by you to
‘have a: mechanicalrstrength advantage over two of your classmates in a '
4”tug -of-war." vf“ & '

3

4 EPE . _ :
‘Math Skills You Need to Remember

A Multiplication and division of simple numbers.

Things You Will Need

You'will need a Silly PulleY{Worksheet and a penC1l Your class w1ll ¢ -
need two broomsticks or thick dowels and a 12- foot length of strong ‘clothes-
- line or rope.: : : .

P ‘ F, .

L

‘ Vocabularx'bf ]
| effort: “the force used to move an object'. -
- load: . “any object to be moved or lifted
S pulley: . a wheel that can change the direction of a force,

_ o ‘reduce a force, or do both
' _supporting r0pes: the ropes. that are attached to a load

o

When You Finish You Will Be Abl g

Apply the pr1nc1p1e that pulleys can reduce effort and compute problems
1nvolv1ng pulleys. _ ;.

 Activity -
1. Two of your classmates will each grasp a broomstick (or dowel)
with both hands and stand several feet apart. One end of the
. clothesline (or Tope) is tied to one of: the sticks and wrapped
-several times around both sticks. Another of your classmates -

will pull on the loose end of the rope while the two holding
the sticks try to keep them apart '

. o 3 ’ )‘\‘(
76 . e;,zz 5

77 Ty v

,% S
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BIRD' S- EYE VIEW OF 'mxs ACTIVITY )

’ -

O ¢&—— gtudent hodeg broomstwk

;_(1 Em /

h N\ /:———student holdwg broomsttck

@

2. This experiment will be done several times with dlfferent students’
participating and with the rope being wound around the sticks
various numbers of times. You may volunteer to hold the sticks
or to pull on.the rope. Do.your best! Watch this experimeént -
carefully “and be prepared to dlSCUSS w1th your class what you have
observed :

‘e——lanoth'er student pul Ling

3. Complete your Slll}’ Pulley Worksheet This ‘Worksheet lnllll give

~ You some more 1nformat10n about pulleys and some problems to = o

solve.

0ccupat10ns Related. to ThlS Act:nng

(You may check the MATHCO Career Wall Charts . to get more 1nformat10n about
~ a career -in which you are interested. ) : L _

OCCUPATIONS . suB¥Ecs NEEDED IN HIGH SCHOOL

77 L
75
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Are you interested in a'ny of these ‘careers? Remember, you can be anything ,
you want to be--if you are qualified. TR .

i Al : . i '.. L
Women and men can do -the same jobs with equal success. Can't both men and
women enter each of the occupations you've listed above?

-
Y

Exploring on Your Own -

You might want to get some metal pulleys from a hardware store and try some
of the experiments on your Silly Pulley Worksheet. You could also use a-
spring scale to try these experiments.




MODULE 5, NUMBER:7 - SILLY PULLEY -

Worksheet

PART I of this Worksheet will give you some éd‘ditional information about -
pulleys. Read this se¢tion carefully. PART II consists of several pulley .
problems for you to solve. =~ o o

)

PART I. How and Why Some Pulleys Are Used

Some pulleys make work easier by changing the direction of the effort
needed to move the load. For example, lifting a 20-pound weight on a
spring balance. differs from lifting the same weight using.a fixed pulley.
You still need a 20-pound force to move the load in'both cases, BUT it is
much easier using the pulley. Instead of lifting up you are pulling down
and you have your own body weight to help. - o :

2.0‘pounds T q

EFFORT

&---FIXED PULLEY

f20 pouﬁds‘
1 EFFORT

!

"20'_povu._nds 1Y U A 20 pounds

; ~ LOAD L, : - ' LOAD

Some pulleys make'Wofk-easier by reducing the force needed to move the load,
. For example, a movable pulley. uses two strands of rope in the lifting pro-

cess. ‘This reduces the effort n2eded because the load is divided.between
two ropes. To 1ift a 20-pound weight, only 10 pounds of effort is needed.

Tlo pounds

d---—--MOVABLE PULLEY -

v
@

10 pound&-

EFFORT

4

. |20 pounds
o LOAD

79
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Teams of pulleys, some fixed and some movable, enable us to 1ift very |
heavy loads with small amounts of effort. The effort saved depends upon
the number of ropes attached to the movable pulley that holds the' load.

For example, an effort of only 100 pounds is needed to raise a 400-pound
_weight when four strands of rope arc used. - :

—o 1@-~—--- FIXED PULLEY
,@ ‘ . o, . .
100 pounds
EFFORT
MOVABLE

< " pULLEY —=— ™~~~

" 400 pounds
" LOoAD

80 - : s o
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PART II, SomexPulley Problems fbr‘You to Try

'REMIMBLR: The load that a pulley can 1ift is fo by counting the sup-
. porting ropes and multiplying- their nufiber by the effort used

r in pulling. Count all of the rope strands EXCEPT the one.
pullcd do%? on.

l\ (oD )

s 15 pounds ? pounds
EFFORT - EFFORT
1. o
. K>

30 pounée
...LOAD

v

15 ‘poinds:. -

LOAD = _15 pounds - EFFORT

20 pounds . - — = Q)
EFFORT | :
3. 4. C
. ? pounds ,
! EFFORT
- —_;) - B
) . 60 pounds ..g,h
‘-LOAD~ = 60 pounds N ' .’ ' EFFORT = >.30 pounds '
: R a . e ’ AR ~

5. A ilagpole isa good*examplé of a pulley that Just changes the d1rect10n ~',
of the force needed to 1ift the load Why<1s a pulley a b1g help/on a v
flagpole?” SRR \

- Because.a flag s flylng#BOSltlon is very hlgh 1n the arr. The~pulleg

v

asslsts people in maneuverlng a flag to great helghts w1th llttle

-

effort. (The welght of the load ;s not a crltlcal factor here )
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Aruitoxt provided by Eic:

: ’Your students w111 d1scover ‘the s1gnlf1‘ !

measui:lng %ools and measurement systems.
bodles to measure— V?I'IOUS obJ ects and sect1

B

v A -

Math Sk1lls Y‘ou,r Students«W"H—' Need

(-
~ "P

\\

‘ One claés peI‘lOd and poss1b1y homework

Vocabulag' e

K

Tlme Aliotment

'&,

11ght year-~ :

speed of llght g 186 000 mlles ‘_'fper second BT o ca ‘

Thl$ 'act1V1ty is des1gned‘to, 1et students make some’ dlSCOVeI‘IeS wh11e hav1ng
fud Wotking in groups enables ‘them to" dlSCLlSS all of’ their f1nd1ngs and tq

a ® . ¢ '
comp re noteS. ,O, R R C B
. . - It . o N ! )
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a ACthlEX

1 ...

. cons of our natlo 's "g01ng metr1c

Occupatlons Related to Th1s Act1v1ty

N , B
“' It ) . . .

- . .

Do not explaln 1n1t1a11y what students w111 be' domg|

2. JPlace your students 1n groups of two”and ask .each group to choos
- one of the following parts. of the body to use for measuring:

- foot, hand in a spread-out posmtlon forearm, or thumb from the

f1rst d1g1t to the end.

5.. . v
®

3Ass1gn random obJects or areas in the classrpom to be; measured

by the groups (e g5 1ength of room,. depth of desk)

- After your students have measured place the”results on the boar

and discuss which parts of the body would have been best for

‘measuring’ each of the objects. Ask your students if they can

- . change the results to ong: Common unit-.of measure; such as feet,

1nches centlmeters, or meters

C}"

.u'Introduge the term§‘"5peed ofollght" and "11ght year

o Dlseuss the need for common unlts as well asmégpr@prlate unlts

of measure. '_ S ;'?%v

PO

S

. _y ﬁf, g .
. ‘Pass out the Proper Measurement Worksheet andgﬁavewyobﬁ students
: work the problems. - _ R N

Th1s may be a gook opportunlty for a d1scu551on of the pros and

S ¢
¢’)J ! :

3\‘4 ’ \ . ‘

. e R
L B “

3 : ‘
What occupatlons mlght use an act1v1ty similar to" th1s one? ‘Have your® st
- dents complete the career section on’ the1r Activity Sheet After class
d1scuss10n, they should add these occupatlons to the 11st -

>
3

‘."BUILDING TRADE occmiﬁrIONs
,_CLOTHING MANUFACTURER

Comoarmer - @

SCIENCE FICTION WRITER _I - A'I‘HLETE

»

D1scuss the types of courses people golng into these occupatlons should
take 1n hlgh school Have your students add these courses to the1r Actr

4
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B

it

units of measure or1g1nated foot, yard stone.
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Suggested Independent Act1v1t1es W

K B

(These suggestions- appear on: Student Act1v1ty Sheet ) N fr- L @

' You! ‘may want to check in, the encyclopedla to dlscover where the follow1ng
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MODULE 5 NUMBER 8 - PROPER MEASUREMENT

Student Act1v1ty ‘Sheet

YOUr NaIne ;' )

Lo vaerv1ew ' )
In th1s act1v1ty, you: W111*dlscover the 1mportance of/’Pang commonly agreed
upon tools and un1ts for measurlng,

FEE

L#

o

‘her prov1des ‘g

1th y@ur partner, ch00se from the llst your te ]

‘a,par4 of your body to use: as a measuring tool.

After '.you.r' teacher has told you what to measure, each of you
-should pgasure while the Other partner records the data. Compare
',yOur results with those of your partner. '

'Report your f1nd1ngs to, Jyour teacher -and class. )

RSN . 4. After your class dlscusslon has ended _try the "mind- boggllng
BRI _ Prgper ‘Measurement Worksheet. “You nmy use a calculator if you
R wish. * : :

\‘1 h ) ’ - . -

3 BN o L . 0 . . N R . . - .
Aruitoxt provided by Eic: ‘ )
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Aruitoxt provided by Eic:

'and men enter each of: the  occupations

}. R . . :1 ! ; . . . -
Module Sy, Number 8 - Student Act1V1ty Shee v -2=
. R ’

may"'check the MATHCO Career Wall Chart to get more 1nformat10n abol}t'v"f

L ;5“ . SUBJECTS NEEDED IN HIGH SCHOOL )
. & Lo Q'
' ’ 3
v..' 2 - ke : i
) ‘. ) ~ -/ o
Are you 1nterested in any of these careers? Remember, you ¢an be anything
you want to be--1f you are qua11f1ed - ‘ B _j_wf* CE e .

Men a.nd women can do the same JObS wi equa& suceess Can t both women -
ou ve- llsted above"

El . S . ~ b

",.:* -
Rt ;

unlts of measure or1g1nated foot yard stone. - T R
i . - ( ) - 5 . ,3«; /
- iv o i
' - N
. L . . )
0 . "‘: . &‘f !
A v ' 5! ‘.‘
P :
o . : e
® “@
..\ - ,’ . ﬁ
Y } ) ' . '
th,
ST _—

: Y({)’u'mght “wan; to l:fe;;k in. the encyclepedla to dlscover, where the followm

. _Vk




’l‘ o o L MODULE 5 NUMBER 8 - PROPER MEASUREMENT
. IS R . Worksheet . T B
ThlS MATHCO . act1v1ty w111 hlow your mmd . of your c'elcul'atc')r_l.' o
THE SPEED OF LIGHT IS 186 000 MILES PER SECOND B
Using this mfonnatlon, try the followmg PTO 1ems (HINT When multlply-
_ »1ng, be sure to keep neat rows.) . ’

1. How far does 11ght travel in one m1nute" . o .

. . . -' 11 160 000 m11es-_

/‘\2' How far does 11ght travel in ‘one hour? '

) 4.
7 e
.ﬁ, B .
X = . 5.:
! X B
. ] )
- Daian.
The numbers 1nv&.‘lvefavg.n
< W L - : . tO comprehend. ) T : - . o - L
) ' ‘ ‘-"‘-'-‘ X . “ T ) . ‘ ‘ R :i o T
: : e o o Ll aw . .
S e . . - . ) -
- ° T 3 I . ‘. 1
- . 'v'_ . C . e
3 = 3
. e - _ »
R B e
' ‘ IR - . -
‘ o < :
N RUR .
o o . @
~a o E :
v e
. Fante ye s u = - Id -,
iy e n . N
2 ’ - 0’ . s -
- v .A. v . . . .
SN 7 (-
A= y D . %

Q ‘ ./\ ‘ _ 5‘ s . .
ERIC " ‘ A '

Aruitoxt provided by Eic:



L . MODULES NUMBERQ-HYGROMETER

Teacher Act1V1ty‘,,:Sheet N

L N _ .
Overview .
Your students will build an mstrument that mea’sures humidity, make ‘some ”
.observations, and graph their hum1d1ty readings for at least a week. They-
w111 dlscOVer that humidity somet]mes affects the way they feel R
Math Skills Your Students Will, Need , .
Making ,:graphs and'finaing needed information on a chart. '
- Time Allotment ‘ [
. One full class period p1Us f1ve mlnutes of each succeedmg class perlod F
_ ,for ‘one week. | & , . S
5 Ob ectlves W . ) B »_ . -' ;. ) - . _‘ ) ’ B . . ‘. e
___J,._,_____ yll ) . " “Jo ° N s, L . v . . ‘T:; , . ‘ ‘!:E"_: vv‘,;%-. ) - ,.-‘
g ‘v“’Your students will: . . _,'»:"r 7' R T |

L
2. :
- 3 i

4, DlSCUSS\hOW hum1d1ty affects the ways <p;)eople feell

® 5. ,Calculate the comfort index, usmg 1nformat10n on a chart Co
. . S ?'{, ..

Materlals Your ,Glass Will Need C.

‘g‘“ -

, Your) class w111 need two 1nexpens1ve thermometers thatx
., temperature, a.cotton shoestring, thread, an- empty quar
_milk carton, string or rubber bands, and a small jar to h
‘student w111 ‘need graph paper, a penc11 and a. HVgrometer Informatlo,

Sheet
. o v_ R . o
Vocabulagz‘ S
anemometer: an- 1nstrument us d to measure wind force and speed
barometer: f5ed to determlne the pressure of the

Q. PR N o atmosphere, it is used to help pred1ct probable
e _~ changes in the weather -




‘Module 5, Number 9 - Teacher Activity Sheet » o -2-

comfort index: a scale of relative. comfort which varies with d1ffer~
' ent combinations of temperature and humidity

humidity: : " the amount of: molsture in the air
hygrometer: ‘an instrument used to measure the relatlve hum1d1ty

in the air : sl

Self-Corce th Bu11der

"Ih1s is a group act1v1ty that a11 students W111 enJoy Only the graphlng
is done on an 1nd1V1dua1 basis. . : ‘ _

- Activity -

e 1o W th yqur class,  construct the following instrument for measuring
e hum1d1ty - & , . L - - . N

" DIAGRAM OF HYGROMETER

"ﬁ;’ a
l«gs

MthermOnmfe?ff—ea yau s S E ;"ff's~—\“‘thermometer |
. e—————milk carton
///tze :
_,__._.-——————-shoelace '.

-glipped
- over bulb"

- ‘. ’ Z‘Lt for sherace-

to go through

shoelace ——_

bottle of waten— -]

v

a. f'Take two thermometers and secu‘re each to a side of dn empty
mllk carton w1th rubber bands orﬁstrlng :

b Make a s11t in the carton under the bulb of .one thermometer.

c. .-.'Cut a four or five- inch sectlon from a shoelace and s11p it
over the bulb. of the. thermometer under Wthh you ~have made the.

'511t

_ d‘i* Eecure the shoelace with thread--tylng one thread abOVe and
h ne thread below the bulb. L . .

T L

UL e :
- N o S '
: A N - .
e v Ju
e ) . -
" . . 0
. , oo

3 .
T g Ca
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. e. Fill the Jar with water and place it 1ns1de the carton.

f. Place the end of the shoelace .section through the slit and
then into the jar in the milk carton. ,
:’,7
2. - When ‘the~~.shoelace is wet, fan the thermome ters for a minute or
two. Take a reading from. oth thermome ters. Why is the reading
of, the wet thermometer lower® - o
3. With your students look at "the "ﬁ’{:lding'
.. Percent" chart on their Hygrometer Info ,
the example prohlem that is given to make®¥ ) our class under-
stands how to use the-chart. : Then have. yo T students use the
thermometer readings you have just taken to- find the relative
hum1d1ty 1n your classroom. ,

4, :Each student will set up a graph and record today S data.

5. Data should be collected and recorded on student graphs every
day for one week. , . N

6. .liach day&several students should be selected to go outs1de the v
school .bijlding to find the relative humidity. With the relative
. C o hwmdrt)&%lnd ‘the, temperature found by using the dry thermometer,
g &3¢ they will ‘share: -théir findings with’ therclass. Using the '"Com-
£ (\ fort.- Index"’ chart on their Hygrometer Information Sheet, your.
' students will determine the Comfort Index.: This 1nformat1on
should also be charted each day !

£,

’w‘g‘.’x OCCU@th]’lS Rglated to Th1s Act1v1_y

\o

?'f .ar What occupat1ons mlght use an activity s1m1lar to this one? . Have your 'stu-
.~.dents complete .the career section on their Activity Sheet. After class

: d1scuss1on, they should add theSe occupat1ons to theg: l1st o
SYNOD'II(; METEOROI,.OGIST (spec1al1st in forecasting weather) LA
PHY ICAL METEOROLO@B? (spec1al1st in researchmg chemlcal and e1ectr1cal '

_‘_i\,, ‘ prOpert1es ofﬁhe .atmosphere) - o , .

' CLIMATOLOGIST (stud1es wind, ramfall etc., to determ1neg.,the general pat- .
- terns of weather that make up an area's c11mate)

METEOROLOGICAL TECHNICIAN (a1ds other meteorolog1sts_ in research by work1ng

- with and developlng new SC1ent1f1c 1nstruments) , .
f:?' & . ¥ . ¢ . . .B
DlSCUSS the types of courses pedple going ‘into these occupat1ons should * .- i
take in high school Have your stu(g.ents ddd these courses to their Acti
ity Sheet. : . , R e

: ~ . L "'. ,. N .. . . . - °. « .-’ .vv.v.". " ) T 5 ‘. vvv. - .
Stress- that men and women.can _be equally_successful in most careers, _1f.
are qualified. A — 4 S SR

T 4 - M .
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Module

Suggest ed Independent Activities

Nunber 9 - Teacher Activity Sheet SR =

(These »suggestlons appear on Student Act1v1ty Sheet.) -

1.

2,

3.

n - . .

e

Find some 1nfonnat10n about other Weathe\? instruments that you can
- make--5uch as an anemometer or g barometer--and construct them.

Use your know edge a'bout the comfort 1ndex in the summer to avoid.
heat stroke¢” You can usually get the temperature and humidity
readings by 115ten1ng to the local weather report.

= After c.heckmg the hum1d1ty reading at school or at ‘hone, compare
‘your findings with what the meteorologlst reports on the local te]
vision Weather program, ‘ o o .

. A
& 0o,

o . o A

o
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-7 Use a hygrometer to measure *humidity. in ‘the -air. -

MODULE 5, NUMBER-9' - HYGROMETER

Student Activity,Sheet - _

4"’ .

Your Name N
: . ' . B - o
- _ 0.
Overview ‘

In this act1v1ty, you will bu11d an instrument that, measures hugnldity.
This instrument is called'a’ “hygrometer. Rach“day for one week,’ you will -
-measure the hum1d1ty in the air and record your results on a graph

N

.-‘\
’.‘h‘a _

. Math Skills You Need to Remember T

-Making graphs and f1nd1ng needed mformatlon on a chart. .

S

Things You Will Need b

.. Your class will need’ two 1nexpen51ve thermometers that reglster the same’
‘temperature, a cotton shoestring,’ thread, an empty quart or half-gallon
milk carton, string or rubber bands, and a jar to hold water. You w111
. need graph paper, a pencil, and a Hygrometer 'Informatlon Sheet '

W ‘s‘pe;‘ g T T
Vocabulary o
anemometer- : an 1nstrument used to measure wind force and Speed
> barometer. ', an instrument used to determine the pressure of the
o N atmOSphere, it is used to help redict probable

'.changes in the weather,

l“ ° !

edrqfort'ihdex: @ scale of relative. comfort, Wiries with dlffer—

L ;  -ent combinations of‘tefperature and humidity - "
humidity: the amount of moisture in the air ' D e
hygrometer: =~ an instrument used to fleasure the relatlve humldlty '

-in the alr ‘ R
When You Finish You Will Be Able To =~ . = .. S e

. . E o o . L o, ’ . Towts
. . el . . . R . .
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- e

"
»

. Activity | . oo "‘- A I ' \'<~',-': C

1. As a class, you will construct the followmg instrument for s’
measuring hum].dity ’

DIAGRAM OF HYGROMETER . - e

_ theyrmometer ——|| / = - " ——~— thermometer

<—————rml‘lk' Ioarjton,.‘ %

Module 5, Number 9 - Student Activity Sheet' o L .

L
L8

’ ) /t'z,e . o eh
o o —ghoe Zace
shoelace — ___ | g , ‘slipped
. - NG over bulb
: t'be o ('\'_.“’r_-,:‘

bottle of water

slzt ’?‘or shoe=
» .lace-to go
[o» . through

-~

a. Take ‘two thermometers and secure each to a 51de of an- empty
milk carton w1th rubber bands or Strlng .

b. Make a slit. 1n the carton under the bulb of one thermometer.
“¢c. Cut a four- or flve -inch sectlon from a’ shoelace and sllp it

. .over the bulb of the thermo’meter under which you have made the
‘ slit.” P S : ;

. d. Secure the shoelace 3;31th thread--tylng .one thread abOVe and
- one thread below the bulb. ‘ \,\ v

n

: h{'_water and place” 1t@1n51de the carton

) Place':"the end £,'the shoelace/sectlon through the slit and
' : he:jat- in the milk" carton‘

2. VWhen the-“shoefac ’,1;*5 wet fan the thermomete for a m1nute or *
 two. Take a reading’ From both thermometers. Why is the readlng'.
of the wet thermometer lower?

i . . ' N
N - s

N - . a . ) . . e -
S 94 ) e ‘ ’ . ,k
: ) v PR b
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Module S, Nupbor 9 ‘Student. /\ctivity Sheet . L
e v .
%, 3, "Look at. the "Fmdlng Relatwo Humldlty in Percent!; Chart on your
77 Hygrometer Information Sheet. After your teacher ha$ explained
how the chart works, use today's roadmgq to find th(; re1at1Ve

hum1d1ty in your classroom. .

4. Usc .your graph paper to beg1n a graph‘ and record today s data.

. 5. Each day. for onc week, you will collect - data and .record them on
- your graph,

«

K

6. ‘Your teachet will send several students each day to go out51de _
", - to.find the relative humidity. Use the relative humidify and the
e e temperature that they. find with the dry thermometer: to determine™
e . the comfort index.rating for that day. Graph these findings each
‘ -day. There is a "Comfort Index" chart on your H)(grometer Infdrr :

mation’ Sheet. : e SR :
; : ~ \

-

Occupatlons Related to. This ActleX

- (You may check the MATHCO Career Wall Charts to get more 1nformat10n ahout
a’career in which-you are interested.) : .

4 : ,w-

OCCUPATIONS R SUBJECTS NEEDED IN HIGH SCHOOL
— .~ . ’ /

‘ Are you 1nterested 1n any of these careers" Remember you can be anyth:mg

you want to be--1f ‘you, are quallfled - o N

2

o Men and women can do- ‘the. same ‘jobs with’ equal ‘success. Carf't both women
" and men enter each 6f the occupatlons you've: llsted above" )

wo &
,,

_E_Xplorlng on- Your Own o

1. Find some mformat.lonmabout other weather-instruments that you can
jiemometer OF garometer"and construct them. N

S . e -

i

\




Modulc 5 Nulber 9 - Srudent Acthty Shcot o o _4_

\

,'2. “Use your knowlédge about the comfort index in the summer to avoxd
‘ o heat strdke. You can usually get the temperature and hum1d1ty
TR readmgs by listening to the” Iocal weather report. -
N S ,‘,1‘3.- Aftor checklng the hum1d1ty readmg at school or at home - compare
o : , your findings with what the meteorologlst reports on the 1oca1 tel
: - -/ -vision wea,ther program.

L . . o . .
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FINDING RELATIVB//HUMIDITY IN PERCENT Lo | 8
R leference in Degrees Fahrenhelt between Wet-bulb and Dry-bulb Themometers ik
12 3 4 s 6 7 8 9 1011 12 13/14 15 16 17 18 19 20 21 zz 25242526 27 28129 30 -
30° | 89 78 68 57 47 32717 8 ' AR
'32° |90 79 69 60 S0 41 312213 4 _ . - S SR e
34° | 908l 72625344 352718 9 1, - ..o e T S P
36° | 91 8273 6556 48 39 31 23 14, 6 | e ; L C T
38° | 918375 67:59 51433527 1§12 4 - S R
40° | 92 84 76 68"61 5346 38 31°'23°16" 9 2. Xk L
42° | 92 85 7770 62 5548 41 34 28 21 14" 7 B8
44° | 93°85 78 71 64 57 51 44 37 31 241812 5 e L8
46° | 93 86 79-65.59 53464034 28 22 1610 4 - '« . o0 - ,. E :
48° | 9387 80367 6054 484236 31251914 8 3 T o T T L
50° | 93 8781 7468 62 56750 44 39 33 28,221712 7 2 IO S B o
52° | 9488 81 75 69 63 58 52 46 41/36 30 25 20 1510 6 . - -
54° | 94 88°82 76 70 65 59 54 48 43 38 33 28.23'18 14 9 5 é é w
56° | 94 8882777 71 66 61 55.50 45 40 35 31.26 21 17 12 8 o I - T
58° | 94 8983 77 72 67 62 57 5247 42 38 33 28 24 20 15 11- 7. 3 Kk i
60° | 94 89 84 78 73 68 63 58 53 49 44 40 35 3127 2218 14 10 6 2 .- / E
62° .| 94 89 84-79 74 69 64 60 55 50 46 41 37 3329252117 13°9 6 2° . - L -
64° | 95 90 85 79 75 70 66 6156 52 48 43 39 3531272320 1612 9 5 2 - - e E
66° | 95 90.85 80 76 71 66 6258 53 49°45 41 37 33 29 26 22 18 1511 8 -5 1 R A
68° | 95 90 85 81 76 72 67 63 59 55.51 47 43 39 3531 28 24 2117 14 11 8§ 4 1. A é |
70° | 79590 86 81 77 72 68 64 60 56 52 48.44 40 37333026 2320171310 7 4 1 b .o of @
72° | .95 91.86 82 7873 6965 61 57 53-49 4642 39 35 32 28 252219 1613 10- 7 41 © L oo g0 R
74° | 95 01 86 82 78 74 70 66 62 58 54 51 47 44 40 37 34 30 27:24:21 181512 9 7 4 1 i 40 T v
.76° |796.91 87 83 78 74 70 67 6359 55 52 48 45 42 38 35 32 20,26 23 20 17 14.12 9 6°4.1 |
78° | 96.91 8783 79 757167 64 60 5775350 46 43 40 37 34 31.28 25221916 1411 ‘9 6 4. 1. .| . .o
80° | 96 9187 83 79 76772 68 64 61 57-54 51 47 44 41.38 35 32.29 2724 2118 16 1311° § 6 4 -}
'82° 7| 96 91 87 83 79 76 72 69 65 62 58 55:52 49 46 43 40 37-34 31 28 25 2320 18 151310 8 6.7
. 84° | 96 92 88 84 80 77 75 70 66 63 59 56 53 50 47 44 41 38 35 32 30 27 25 2220 17 15 12 10. 8 A
86°. | 96 92 88 84 80/77 73 70 66 63 60 57 54 51 48 45 42 39 37 34 31 29.26 24 21 1917 14 12 10 N
+88°: | 96 92 88 8581 78 74 71 67 64 61 58 55 52 4946 43 4138 3533 30 28 25 25 211816 1412 ' -
190° | 96°92 88 85 81 78 74'71 68 64 61 58 56 5350 47 44 42,39 37 34 3229 27 24 22 2018 16 14 -
. , - ) \_ : - . L ) - oo
. e w ‘ "y o g . ) e . ’._" o ﬂ . . ‘B‘ )




< .
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'5 Number 9 - InfOTmatlon Sheet L L .“5" I -2-

s 0

An example using the. cffart from page 97: " Find 76° in the dry- bulb cqumn

. . and 8°ih the difference row.,

Temperature of dry -bulb. thermometer 76°  Where these two columns meet,

Temperature of wet- bulb thermometer 68° - you read the relative hum1d1ty
~ - In this case, it is 67%

-+ The difference is 8% : :

" . ’ . i

, ﬁ:Relative Humidity Percentage’ AR ARE L e
' 20 30 .40 50 _60 .70 80 . 90 100 . 5
100 |82 8 87 8. 91 93 96 98 -100| - iev . | \ :

~+ — ‘

.95 |80 8 83 85 87.-88' 9 92 95

T 7. L
31' % |77 78 80 81 83 84 8 88 89 ,_'J';)\:i_
D 8s. 7 75 .77 78' 79 ‘81 82 84 85 -
Roso|n 72 13 n _75*-77Ip 78 80 . 81.
T 6310;69 70 70 71 72 73 74 - 75

R 70 f-6a Fes 66 66 66 67 68 68 70 '
op. 65 |60 61t 61!'~61; 62 65 65 64 64 I o

57 58 58..59 59 +59 60 60° 61

COMFORT INDEX

. 'Use thlS chart the .same way you used theAVFlndlng Relatlve Hum1d1ty 1n
'-Percent" chart.

-n

 Find the number closest to your dry- bulb temperature read1ng on the 1eft—
- hand side of the above chart. Find the number closest to the relatitve °

humidity in the relative humidity pércentage row, Where these two rows
meet is the Comfort Index The temgerature ran es 'shown below. indicate

Comfort Index 1evels _ : ) T
62 to 0 = 1COmfertab1e : ‘ )

' _ 77+ h = dangerous for heavy phy31ca1 act1v1ty.

) .~82+‘ = dangerous for 11ght phy31ca1 activity



MODULE 5, NUMBER 10 - BALLOON ROCKETS . o
Teacher Activity Sheet |

" Overview - o
—_ v : . s :

Your students'Wnll propel balloons -across the room on 4 wire or str1ng and
calculate the speeds of .thé balloons. :

-

. Math Sk1lls Your Students W1ll Need o . N f

Measur1ng, d1v1s1on, and us1ng the second hand on a watch or clock.

T1me Allotment R T

One to "two class per1ods T

) ’ . fhf . i P .
Tty \‘Z N - R
/' ‘Objectives A

Your‘students will: ) ~(f(’f5“ ’

) S -

1. D1scover that. moving air creates foxrce; as air escapes from the .
.. back of the balloons the ballotns move forward. L

A} . -

! 2., Calculate the Speed at Wthh the1r balloons moved g

ot

Matdr1als lour Class Will Need L "'; o '_?.'f' '

/

Your class will need a-foné piece of str1ng (room length), hooks or someth1ng

‘to.anchor the string at either emd of the room, elongated balloons,  straws -
= (large enough to fit loosely on the string), masking tape,'and a stopwatch
. Each student will need paper 4nd penc1l (you mlght f1nd that the use of a
‘balloon pump would be helpful) »

o : _ ’7
Vocabularz ' | ' ' ' -

-

N - 1 ] o
propel:’ to move forward ' : S .
“ speed: " the distance traveled d1v1ded by the length of t1me of the

tr1p I : _ g

. [-
Y

Self-Concept Bu1lder R S R

v

' The exper1mental part of th1s act1v1ty is one that all Students can do :
successfully, plus having lots of fun whlle mak1ng new d1scover1es about
a fam111ar obJect. - NN .

d . ! . . co -
2 *

100w - -
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| ‘Module 5, Number 10~ Teacher Activity Sheet.. = - G lpw
- oACt'.V-.t.‘ . .. L. Lo . : ‘ : ; : = :
e f‘,ff;;%LQL S o . N RO
. 1. Attach the string or wire to two walls of your classroom in such ’
: " a way that one end can be unhooked‘from time to time, but can - ‘
also be stretched tightly and secureds” Or, two students may

A

v ;: "hold the strings tight if walls are not easily. reached. S
B . . R . S N . o - ; - . N . ~
I o _‘- o .. 2. Your students witl thread the string through-a straw, allowing

the straw. to slids freely. They will securé the strimg to'the
wall. <A balloon is then taped to the stxﬁ%g‘and-blOWn'up, With
~ a timer nearby, the balloon is releasédiand its trip is timed. -
- Allow for individual- differences. Some students may want to J‘,
_ “blow up their balloons, tape them to the straw, and THEN place
~+ " the straw on. thé string, which is-then secured. =~ - T

-.3. The distance the’balléon trayeled is measured. thVé'your‘studénfsa
‘divide the distance traveled by he time ‘it took. - The results - -
. will be.in feet per second. & .. o R

. '4.. Each student should have a turn, and when everyone has had a
chance, cgmpare the results.' You might #want to graph the class_
~ results.on the board or have your students make their own graphs. —

-« 5, Discuss reasons for variations ‘within the group. .Have your. stu- °

. dents consider what might account forthese variations. . (Varia-
- _ tions may occur because of.Jdong or short straws, elongated, '

' balloons or fat balloons, the tightness'of the string, etc.)

o

Occupations Félézkd to THis Actiﬁit&

~ What occupations~£§ght use an-activity similar to this one? Have, ‘
dents complete the.career.section on their Activity Sheet.: After class’. -

discussioq;,they;shouldyadd these. occupations to’the list:

your,_stu-

o AERONAUTICAL ENGINEER  ~ . ' PHYSICIST, - . .o - = = '

.~ SCIENCE TEACHER .~ TOY DESIGNER=, = ¢ & -«
Discuss the &ypes of courses people going into these ocCﬁpati0n$ should,”
take in high school. Have your students add these courses to their Activ-

ity Sheet. S - : , o L

y Stress that women and men can be eqqally'éucceszdl-iﬁ;most,céfeers,'if‘
\ * they are qualified. - X : S AT

)




"Modu1e 5, Nlimber. 10 -'Teadler,f.k'ctivi'ty Sheet .~ .= - ' - -3
Suggested Independent Act1v1t\1és B _ T T LS

(These suggestlons appear on S ent Act1v1ty Sheet ) W SR

" You could try, for a"distance record by modlfylng your balloon.
Would controllmg the flow of alr help'? 4 -‘ ) .OQ, Ty
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. N  MODULE 5, NUMBER 10 - BALLOON ROCKETS
| .. ' Student Act1v1ty Sheet

2
»

N

. Date RO

- ) . - . . ) - . a '

- oo . - . T e,

EZLI

OverV1ew LT

In ‘this act1V1ty, you w111 propel a balloon across the room on ‘a’ str1ng or
wire and calculate 1ts speed .

.Y
]

Math Skills You Need to Remember !

. Measur1ng, d1V1s1on, and us1ng the second hand on a watch or clock
Sy e : / h ’
o _ ' e

\

Th1ngs You W111/Need

4 a',
°

Your c1ass/w111 need a long. p1ece of str1ng (room length), hooks or somethlng
to anchor the string at either ‘end of the room, elongated balloons, straws
(large enough to fit loosely on the str1ng), mask1ng tape, and a stopwatch
You/w111 need paper and a pencil. - =~ . oL , . .

- VocabUlarX R

B ‘ propel - to move forward B . : : o,

.+ - - speed: .the distance traveled d1v1ded by. the 1ength of txme of the
- o trip

, . . L. ) . . . I}

n

' When You F1n1sh You W111 Be Able To .

Form some conc1us1ons about the effect of the force of a1r 1ns1de and out-
, s1de of balloons. '

‘.;,ACtIVI
" o 1. A str1ng or wmre wildYbe attached to two walls of your c1assroom or
A 0 two students wil hold the stvlng stretched t1ght1y '
¥
2. Taking turns with your c1assmates, thread the str1ng through a v
straw, secure the string to the wall, tape a balloon to the straw,
and blow up the balloon . R AP

~ '_ . 3. When you are ready .to time your balloon S tr1p, the balloon will be
b - released. : ;oo

"
.

RN




. . . . o o . . o

Module 5, Ajgn’IU‘ Student Act1v1ty Sheet | - Ce vv“.:é;J“

your balloon by dividing the distance traveled by the t

,4.' Measure the d1stance your balloon traveled F1nd the spﬁgd of
it took Your answer Wlll be in feet per second

.5, What was ,the Speed of your balloon? \

.~ 6. When everyone in’ your class ha§’had a chance, compare your Te-
SR '”sults You might want ‘to graph the results of your entire class

»;7u-/Your class has probably found’ many different speeds and d1stances
/ What mlght be_the reasons f0r ‘these differences? - -.

. . 7 ‘ . . . . | >"" . e '» - » ...." )
Occupat1ons Related to This Act1v1ty ' .

‘(You may check’ the MATHCO Career. Wall Charts to get more 1nformat1on about
" a career 1n whi%h you are interested. )

OCCUPATIONS o ' SUBJECTS NEEDED IN HIGH SCHOOL

2n)

- . .. e . ST ~ Y
. . " . . N - B .. . . . .vvr

o
’
—

_/

; : - - — —
Are you interested in ‘any of these careers? . Remember, you can beanything
’ you want. to be—-1f you arefqual1f1ed : o S ,

L N _
Women and men can do ‘the same Jobs with equal success. Can't both women o

,and_men enter each of the careers you've listed above? - .
- N - ] _‘ {.:I ‘% .

LN . . . . . - o,

Explor1ng on Your Own ' ',__ o , i f :_T . IR | .,

. .1-. You . cotild try fQI a d{;%gﬁce record by mod1fY1ng‘your balloon. . /f/ﬁ.
. Would controll1ng the w of" a1rphelp7 : Lo

v

. . 6 . N
2. Compare the results of th1s experunent w1th the reSults of Act1v-
ity 5, which measures lung capacity. Are there any similarities
_between these activities? How can they be explalned?

{
103

-




MODULE 5, NUMBER 11 - PENDULUM

Teacher Act1v1ty Sheet .. : o ‘. '
-Overview \ | R
.In this act1v1ty, your students will time the sw1ng of a pendulum, using o

‘different lengths of string and different weights for the bob and will

compare the d1fferences and similarities. v
\‘\ _ . : '
PR )

', Math Skills Yourr._” Students Will Need .
Multiplid‘é’tiop eeéjng records; 'andvtiming. - A

. ./’—\/"42 o
) B

. Time Allotment U

One ‘class period. : .-

Obj ect1ves \ R S

A

Your students w1ll

1. Dlscover that the ,\length dé the string affects the number of swings o

’ of the pendulum.- \ “
2. D1scover that the mass (weight) of the bob does not affect the .
. ‘number of swings of the pendulum. - - o
3. Use math skills they have already mastered to conduct a new '
~ experiment. R
4. 'Work cooperatively_ insmall ,-agroups. ) ‘
Materials Your Class Will Need - o “ ‘ . <

’Each small group will need str1ng (two meters or. six feet), washers or&
. welghts of some kind, a hook or tape (to. attach the string®to.the ceiling,
. toa table, or to a meter st1ck suspended bgmeen two tables), and a watch.

. w1th a second hand.

L .

Vocabulary . . B - o

. arcs -, something arched or curved a cont1nuous port1on of a
. curved ltne . .
bob: . the mass (weight) at the end of the pendulum

pendulum: - an instrument consisting of a rod (or str1ng) with a bob
‘ at the end, suspended so that it can swing freely to and
fro, controlled \iy the force of grav1ty _ N

: L
gL, ~ . el



cover something new through. conducting this easy experiment. .

: Activitzb

A’»' , v

Module é‘sNumb er 11 - Teacher Act1v1_zﬁSheet o L g-

Self- Concept Bullder ; o -

v

Your students will be able to apply math skills they;héve masterednto,dis-:

-

1. D1v1de your students into small gTOUpS (the number of students

. per group is at your d1scret1on)

2. Rev1ew the d1rect1ons on the Student Act1v1ty Sheet w1th your
class. Decide what length the string should be. Either. ’éss our
the materials each group will need or check to mak someone
from each group has brought the necessary materlals ' :

3. 'Illustrate to your students how far the bob should be pulled back
from_the vertical to form- a 12° arc. o

4. One student from each group Wlll tie the premeasured str1ng ‘to a -
weight and suspend the other end from 4 hook in the ceiling or
from the table so .that there is room for it to swing freely ‘

»It's best if each group uses the same type of bob

5. They sheuld then pull' the bob back to no ‘more. than a 12° arc £rom
the vertical and release it. . Each student inh the group will
count and record the number of ; complete swings (back and forth)
for ten seconds and multiply by six’(to get the number of com-
plete swings per mlnute) . . .

. « .
6. Next, each group will shorten the string-. (w1thout cutt1ng 1t) to
© one- half the or1g1nal length They will repeat the exper1ment :
us1ng the same arc. _ . q'
7. Now they will add more mass to .the bop and repeat steps A ‘through
6 (2 through 4 on the Student Act1V1tyisheet\ (There .should be

no difference.in the nUmber of sw1ngs per minute_ per pendulum.
v <. )

8. In a class d1scuss1on, have the d1fferent groups compare their .
f1nd1ngs on’ this exper1ment..; ] . )
9. Your students Wlll now complete the Pendulum Worksheet

Occupatlons Related to Th1s Act1v1ty - RE

", What occupat1ons m1ght use an activity s1m1lar to this one7 Have your stu-

dents complete the career section on their Activity Sheet, After class

d1scuss1on, they should add these occupat1ons to. the list: . \,

P

;ENGINEER N \ ~ TOY DESIGNER (swing. sets)
- CLOCK MAKER oo TRAPEZE ARTIST IN A CIRCUS™

106. A R
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dModule 5, Number: 11 - Teacher Activity Sheet\ . . -3

Discuss the types of courses people going into these occupatlons should

take in high school Have your students add these courses to the1r Activ-
ity Sheet. :

- Stress that men and ‘women <an be equally sutceszuI in most careers, if
they are.-qualified. v R

' Suggested Independent Act1v1t1e5 - S :d. - L /ﬂ.

(These suggestlons appear on Student Act1v1ty Sheet )

ta

Read about Foucault's pendulum -With a h1gh ce111ng and the school's or'
your parents' permission, you mlght construct one.

-

e
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- MODULES NUMBERll-PENDULUM R
S;udent Act1v;ty Sheet

I's

. Your Name - - N . \Date .

AN 0verv1ew _ - .

v ST . .
In this activity, you Will.conduct an exper1ment~to see how a pendulum works

'and what, if anyth1ng, will affect its sw1ngs N : .

{»

-9

Math Skills You Need to Remember . -

» Multiplication,tkeeping records, and timing.

— 4 . -

.Th1ngs You W1ll Need

‘Each small group w1ll need- string (two meters or. SixX feet),_washers or -

weights of some kind, a hook or tape (to attach the string to the ceiling,
' to.a table, or to a meter stick suspended between two tables), and a watch

w1th a second hand . . . ,

N e

. .
: S ®
‘Vocabulary '
arc,: someth1ng arched or curved; a cont1nuous port1on of a cUrVed
’ ~ _line , . : B ) o
. bab: the nass (we1ght) at the end of the pendulum )
oo pendulum’- an instrument cons1st1ng of a rod (or string) with a bob at
b s “the end, suspendéd so that it’can swing freely to and fro,

controlled by the force of grav1ty ' “ & ~ s

VX
" - B c‘\ -

. When You F1n1sh You W1ll Be Ahle Tb ‘

. Explaln how pcndulums work

Activity -

’ AN
- .~ 1. Your teacher and your class will go chr the dchct1ons for the
. pendulum. experiment youwill be conducging. You will work in a ‘,'
R group w1th\scveral of your clasbmathzl ‘ .

-

.

2. Somgpnc from~your group should f1rst measure the ;tr1ng and cut

' off the length decided upon by your class. xt, tie a weight to
P i the string and attach the other end to a spot our group and
\ teacher have decided upon. - B ~ =

.

s w8 lyy




-'“5‘:"Mbdule 5 Number ll - Student Act1V1ty Sheet - ii 5 - =2-

ar 13; Next pull the we1ght back to no more than a 12° arc from the o
S vert1cal and release it. Everyohe in your group should ‘count
v - . the number of complete swings (back and -forth) for ten seconds.
E R Mu1t1ply this number by s1x What does this mumber represent? -

'Record your f1nd1ngs | 7”'»’ . L ".'%Eg

- 5, .
- - : -

4, Now, the str1ng should be shortened (w1thout cutt1ng 1t) to one'
half of its original -length, ‘repeating the experlment exactly,
and using the same arc. Record your f1nd1ngs B L _

5. Add more we1ght to the end of the pendulum and repeat steps 2
K through 4 again record1ng your. f1nd1ngs. : -

L Ké;;fBe prepared to share your group s- f1nd1ngs Wlth the class

.;',ZQ”*Complete your Pendulum Worksheet
t v K - . L]

Occupat1ons Related to Th1s Act1v1ty b _' . ?ﬁ-},'

.(You may check ‘the- MATHCO Career Wall Charts to get more 1nformat10n about .
a career in which you are’ 1nterested ) )

L d

B T

0 occuPATIONs - o SUBJECTS NEEDED IN HIGH SCHOOL '

Tl
TSy
.

" Are you interested in any of'these'careers? Remember,iyou‘can,be anything.’
‘you want to-be--if you are qualified. : : : B

109
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. f".i;? Module 5 Number 11 - Student Act1v1ty Sheet ..[ f, }'.V h ‘ ;_3_.

Men and women can do ‘the ‘same Jobs w1th equal success.. Can t both women
and men enter each of the occupatlons you ve llsted above7

]
I3
-8

T~

~ ' e

"i_i , Explorlng on Your Own

‘ Read about Foucault's’ pendulum With a h1gh ce111ng and the school s’ or
. -‘-'f your parents perm1531on,“you mlght construct one.- -

.
‘ .
—~ 4 [
. - . R :
" } -
i
-
i ' :
i L
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MODUL%/S NUMBER 11 - PENDULUM B

2

Worksheet - ‘ ERR

T — (-4

Now that you ‘have done some experlmentlng mth pendulums use what you. have
observed to solvé the problems below, - Circle your answers to Questlons S
‘1 and 2+and f111 in the blanks that follow ceach- questlon

1. .‘C%Jmpared to Pendulum B, o | A | -Bi
Pendulum A's swings per. - :
' minute will: be

fewer more_ ~ the same

L

-WHY? . Its stz;ing i‘s longer. K o

‘2. Compared to Pendulum c, . - - - C. RS
~ ~-Pendulum D's swings per o H

minute will be: =~ /‘

fewer more the same .

‘WH_Y?: The strings are the same length. o o o O

3. Which of these pendulums | E. |- F ~ G.
will swing the fastest? . : A

“Pend i-z-l um F.

1]

WHY? Its strJ.ng FA shortest. S U Q :

Wthh pendulum W111 swing
the slowest?

\0

Pendulum E, and also G.

" : . @

WHY?»"* Bo&h strJ.ngs are *equal/both are tO ' S . O

4 longer ‘than’ Pendulum F.

11
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. Module 5,. Number 11 - Worksheet L ‘ T -2—'
R 4, In thlS MATHCO act1v1ty, _wh1ch one varlable (or change) dJ,d you and
. ' your group observe that affected d the- sw1ng of a pendulum” :
. Changlnd ‘the length of the str.mg. - o
i
- e ‘.’3«,
\' v- ‘ )
3
- : . . ’
\\‘ ‘\
.
. . .
L R \ »
1 R
[ / .
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Monuﬁﬁ, sﬁ NUMBER 12 - AIR POLLUTION R

’ @“'.”‘ Teacher Act1V1ty Sheet LT SR T
o ' H -(/\ ' . . .‘.‘:;; . - .'.-_ o q .. o
DVerview L ' [
‘Your students will conduct an experlment collect1ng a1rborne p&rtlcles in
areas around the school. 4 They will use these findlngs to determ1ne which . -
areas are most polluted v »

.9_

<

Math Skills ¥our Students Will Need : | T

R
Fare

_ Ratlng and graphlng

T1me Allotment

Two class per1ods one week apart.
.. Objectives  * -~ = v o ( Ly
q,Yourystudents will: | | B .

1. Categorlze air pollut1on -samples and rate them on an approprlate
scale, e.g., d1rt1est to cleanest—-l,to 5. = - e

2, * Determlne an appropr1ate way to graph the1r results

o .

| Materialeour Class Will Need

A one- pound coffee can for each student a one-pound coffee can with a

" plastic 1id to use as a control, white poster-board circles to.fit the

bottom of the cans, petroleum Jelly, graph paper penC11S and scissors.

» 'Vocabulag-
:control'groupi' a group of thrngs or people, s1m11ar to those in. -
: v “" . the experimental group, but not exposed to special
gcond1t1ons this ‘group is kept under normal condi-
A e ~ tions and can be compared with, the experlmEntal
S e Lo+ .- group , _
¢ experimental group: a group of® things or people exposed to certaln
’ S e ~ conditions to see what effect if any, these. con-
. ditions have on them

"graph:-' ' B a d1agram consisting of a'number of dots, ‘lines, ,
' ) -~ . bars, etc., that represent the relatlonshlp be- o
) 'tween tWo or more things , o T
“rate: S o _to place 1n a part1cular rank or category
‘ o ' o P .
113



: L P ' ~

. ;Module 5,.Numbef 12 - Teacher A;ti

vity Sheet . "‘( ” R o2-

R

" Self-Concept Builder

s As -students.collect airborne particles and graph their results, they will .
-, gain first-hand information about.their immediate environment; thus en- :
o *hancing their appreciation for commmnity and federal environmental ‘
R standards. S ' e : :7 

o Activity '

‘ " 1. Your students will cut poster-board circ1e§:to fit the bottdeidf,
their coffee cans, coat the circles with petroleum jelly, and
place them in the cans, jelly side up.: .o ,- :

2. Coverione'can with a_plaétié,iid and put_it aWay as a cOntr01,~g

3. © Place the other cans “in selected areas around-your school (inside
. . . and/or outside)*at least four feet above the ground. It might -
. o " be wise to put PLEASE DO NOT. DISTURB signs on them. Cans: should -
" 2 - be labeled or numbered for identification. . R

.\ 4. One week later, have your students bring in the cans and decide
' -~ . how to rate them. You might,rape'themfon.a»scale from 1 to 5,
:dirtiest_to.cleanest; T U

5;..Iﬁ groups, have your students decide on the best way'to'grabh the.
" results' (e.g., bar graph, line graph, or broken-line graph) .®
6.,:Eaéh gioup wiil_gréph'the résults in the manmer fhey have'dééided
" on, and perhaps all graphs might be displayed so everyone can
see them. =~ SR T

7. Discuss with YOur'students'thé implications:of:fheir findings. :
M . S ' - f ;e '

.,Oééupations Related to This ActiVi%y-

What océupations might use-an activity similar, to this one? Have your stu
dents complete the career section.on their Activity Sheet. After class di
-+ .cussion, they should add these occupations to the list: C

CEcolgrsT .+ PHYSICIAN (doctor) |
- METEOROLOGIST ~ OPHTHAIMOLOGIST- (eye doctor)
| CITY PLANNER. . . o INDUSTRIAL POLLUTION REGULATOR/

- INSPECTOR

*Small-group'work'isushggestéd'fof this graphing activity.. Group the stu-
- dents -so that each group includes all ability levels. The more capable
students can assist other students in recording the findings. - '

14 S
g T
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sModule 5, Number 12 - Teacher Activity'Sheet; o a"£f . :?:f'~" '-3~j\>;iu
E D1scuss-the types of\céurses people going into these occupatlons should ,

take in high school Have your students add. these Courses to their' Act1v-'" '
Uity Sheet _ , ,

\
L

, 'Stress that women and men can be equally successful 1n most careers, if
B mfthey are qua11f1ed ,

Suggested Independent Activities o ff

(These suggestlons appear on Student Act1v1ty Sheetv) SN L ‘gfff
A [ - '

2 b

There is probably a local Env1ronmental Protectlon Agency in your :

o 1 area. Call the agency and ask for informatiagm.gn.air ‘pollution. .
o N ;~'EPA might be 1nterested in the results of thef;‘ efiinent, done by
. : | your class. S \ . S HL

'2;\ Conduct th1s experiment on your own by comparlng 1ndustr1a1 -type
| city air to less polluted, nonindustrial air. (Be sure to get

| perm1ss10n first.) - Were the differenges noticeable? Were your
f1nd1ngs in this experlment what youié&pected? .

v‘\( , 3,% Do some research on the various pollutants found in the air. What

'is the government (city, state, or federa&) d01ng to help control
air pollutlon? , .

-
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-~ MODULE 5, NUMBER»IZ ;’AIR“POLLUTION o .
., S ;,Studéﬁt-Activity Sheet . )
A - X .
. ~Date - "
o, fhis activity, you will conduct arn experiment to find out which areas -

yund your. school have the most and he.least air.pollution. -

-

‘Math Skills YOQ"Needjto Remember ;;{

j}~,, o 5 , .
. Rating and graphing. -' * A
el / ‘t o . . - . : v
A 'i«Things‘You'Wili'Neéd'é5 IR S ol T '*/‘ :
2+ 7 A one-pound coffee can, white poster board, petroleum jelly, graph paper,
el a pencil, .and scissors. © = - ] S
Vocabulary . . - o
. control group: a grodp of things or people,. similar-to those in
' S ‘the experimental group, but hot exposed to special
v , _ condifions; this group is$ kept under normal-con-
e . ditions and'can be compared with the experimental
R ., group S
'eXperimentql'grqdp:~'a7§fdupxof things or people, exposed to. certain:
: Y " "conditions to sée what effect, if any; these con-
o “ditions have on them - - : B
£ ' grapht :4-*a3diagram Consisting of a mumber.of dots, lines, . .
: B - " bars,+etc., that represent the relationship be-
, - tween two or more things -
rate: © . ~ to place in a particular,rank or category’
When You Finish You Will Be Able To .
_ . 4 ) . - S R R ) o ‘ ' ,
- . Conduct an experiment that uses an instrument you built to measure airborne
T .particles (pollution, pollen, etc,) and graph your results comparing the
control group to the experimental group. o : :
3. ) N
L T  ., e .



Module 5 Number 12 - Student Act1v1ty78heet o '» -2-

Act1 vity |
] -";J ln’¢Cut a white poster boara'circle to fit the bottom of your COffee '
- * can. Coat the poster board with petroleum Jelly and put 1t in
-, the can, jelly s1de up.

. 2.7.Be sure that one can used by your. class is covered w1th a p1ast1c
1id and put ahay as a control.

. N Put a PLEASE DO NOT DISTURB sign on yougxean and.label it. for
' identification. Then place your can somewhere around the school
at least four feet.above the ground. Why do'you th1nk it must
be placed at least four feet above the grouna° :

P

',4,v Do not touch or peek 1nto your can for one week after one: week
br1ng-1t back to class. . - ,

5. With~ your classmates, look at all of the coffee cans that have
- been outside and all those that have been inside.” Compare them-
" to the control coffee can and decide how they should be rated:
- (e. g.,-ona scale from 1- t075 the dirtiest to the cleanest)

6. With your group, decide the best’ way to’ graph your results.
Would a 1line graph or a_bar graph be better° Can you think-of
another kind of graph to use? , o

- 7. Along with your group, graph your results - Your graph will be ..
- displayed, along w1th the graphs done by - other gngggii/&n your '
-.classroom.

- 8. What do the results of th1s experlment tell you? e
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’ Occgpatlons Related to This Activity

;(You may check the MATHCO Career Wall Charts to get more 1nformat10n about
a career in Wthh you are interested.)

9

,OCCUPATIONS ' SR SUBJECTS NEEDED IN HIGH SCHOOL

S

N Are you 1nterested in any of these careers° Remember you éﬁh be anythlng'
~ you want.to be—-1f you - are. qua11f1ed . v AN

Women and men can do the same jobs with equal success. Can t both men and
women enter, each of the occupatlons you've 1lsted above? '

. Explorlng on Your Own

-1, There is probably a 1oca1 Env1ronmenta1 Protectlon Agency An your
area. Call the agency and ask -for information on air pollution.
EPA.might be 1nterested in the results of the expernment done by
your class. .

.‘..
‘

. 2. Conduct this experiment on your own by comparlng 1ndustr1a1~type :
city air to less polluted, nonindustrial air. ; (Be -sure to get,
. permission first. ) ‘Were the differences noticeable? Were your
- f1nd1ngs in this experlment what _you expected° g

*3, ‘Do some research on_the’ various pollutants found 1n the air. - What
* . is the government (c1ty, state, or federal) d01ng to help control
air pollutlon? ‘ _



MODULE 5 NUMBER 13 - LIT'I'ER sty . . | \ f

Teacher Act1V1ty Sheet

Overview

Your students will collect and classify the types of litter around your
school and compare the1r results with the results of a nat10nw1de study
’ of litter. v | .

Math SklllS Your Students Will Need
- v

ffCount1ng and f1gur1ng percentages

o

" Time Allotment - -

"Two. clags periods.
R ) ";].‘ v,
Objectives . -
Your.students will: "

.!0

“.‘l. Collect litter found around your school.

12;_‘Group the litter into given categor1es.'
o 3.;‘Compute the percentages of these categor1es.
b 4, Compare their results with a nationwide study! s f1nd1ngs on litter,
5, Help promote school pr1de.
‘ 'Mater1als Your Class Wlll Need - ’ o ) T

Trash bags, graph paper,'and penc1ls (Work gloves from home are optionalTJ_

Vocabulary : | . |
biodegradable: capable\of being decomposed by natural biological
' . " " processes (anything that will easily decompose by -

‘bacterial actlon, such as some detergents in. sewage
- disposal) .

‘ contrOl::p - to test or ver1fy an experlment by conductlng a parallel
AN _ - (the same) experiment but omitting the one procedure
o : ‘under test so that the results can be compared -

‘. 119’»' 119

e TN




‘J

“ .

Module 5, Number 13 - Teacher Act1v1ty Sheet S . | -2-

decompose 3 to undergo chemical breakdown, such as~to decay or
P R e ] to rot
'ecology: ,{the study of ¢he, rolatlonshlps between 11v1ng thlngs
: S (organlsms) and the1r envirenment - «
; ‘ R A: . . . . *

Self Concept Builder

1 I *
Your students will work in groups ‘and become aware of their potent1a1 ef-
fect on the enviromment. In addition to conducting an experiment, ?your .
students will alsoebe helplng ‘to promote school pr1de as they clean up the.
"area around ‘the school.’

Activity

1. D1V1de your c1ass 1nto five groups and spend a des1gnated perlod
of t1me collectlng litter around your school.

Il

.2. Your students will sot't the trash into the following categor1es
glass paper, metal, p1ast1c, and miscellaneous.

3. Each of the five groups’ should take one category and count the
‘number of p1eces of trash in their. category

4..~Have your. class compute the total amount Of trash collected by
. adding the number of pieces each group had. .
- 5. 'Each ‘group should compute the percentage.of their category of -
. trash to the whole by dividing the number of pieces in their
category by the total number of pieces collected.

2 6. Have the c1ass graph the resu1ts and also the follow1ng natlonal
: 'averages . . .
. glass - 13.7% plastic = - 4449
paper -.44.1% mlscellaneous - 25. 1° >

.metal - 12.7%

Occupatlons Related to This Act1V1ty

\'

- What- occupatlons m1ght use an act1v1ty s1m11ar to this one? -Have your stu-
dents complete the career section on their Activity Sheet. After class d1s-
" cussion, they shou1d add these occupatlons to the list: . - .

.0‘ )

. ) . . . \
*Office of Solid Waste, report 1ssued August 1, 1977 u. S Env1ronmenta1
Protection Agency ' .

R 120 - 12U,
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ECOLOGIST | CIIMICAL ENGINEER ~
OCEANOGRAPHER ) . . PARK MAIN l'ENI\NCL V\ORKLR ;
IENVIRONMENTAL ANALYST . ' RLCYCLING,CLNThR MANAGhR/OPERATOR

Discuss the ‘types of courses people going into these occupations should
ta ¢ in high school. Have your students add these courses to their
Agtivity Sheet. -

Stress that women-and men can be equally successful in most careers, if
.they.are qualified. .

~Suggested Independent Act1V1t1es

o’

(These suggestions appear on Student Activity Sheet ) s

You can discover what kinds of trash are bio egradable by burylng small
pieces of trash in milk cartons filled with dirt (e.g., hard candy, bread,

. a penny, paper). Keep a sample of each type unburied fbr a- control., Water
the dirt as though you had planted a seed. After a week, dig up the pieces
and compare them with your control group. (This experiment may take a
couple of weeks or longer, if desired.) . :

-

R T



MODULE §, NUMBER 13 - LITTER STUDY o

tudent Activity Sheet

A=

. Your Name : . . Date
I OVGWiCW 7

“In this activity, you will conduct a litter study and compare your findings
with‘the'rcsultsvpf.a'nationwide study of litter. .
Math Skills You Need to Remember
Counting and figuring pcrcéntagos.ma.u

. o . . ‘ ‘kl , y

Things You Will Need ,
A teash bag, graph paper, and a p ‘You may use work gloves if you
have them. ' . . '

YIVocaKhlagi'

biodegradable: capable of being decomposed by natural biological
' processes. (anything that will easily decompose by -
bacterial action, such as some detergents in sewage
, disposal) . . . g ;
control: ‘to test or verify an experiment by conducting a parallel
' (the same) experiment but omitting the one procedure .
under test so that the results can be compared - &

decompose: - to uﬁdérgo chemical breakdown, such as to decay or
o o to rot v o
ecology: : the study of the reldtionships between living things. - -
(organisms) and their environment S

When You Finish You Will Be Able To

Conduct your own litter studies, using procedures similar to those used by
a group conducting a nationwide study of litter.

Activity
1. Your teacher will assign YOU to one of five groups.
2. ?Our_ehtire class will collect trash.around your,échooi for a

certain period of time.

122
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3. ‘ When -you get back to the classroom, help&sort the trash into
" the following categor1es : glaSS _paper, metal, plast1c and -
mscell’éi{xeous. ' D o |

4, . Your teacher will then g1ve your group one of the categorles ’
... to count. Count each piece of trash and arrive at a total for

“ ‘your group's category

. 5. Each group w1ll tell the- class how - many "151eces ‘of 'trash are in
their category. As a class, add the five groups to f1nd the
total number of p1eCes of trash you collected . '

6.. Compute the percentage of your group's category of trash to ‘the
whole amount by dividing the number of p1eces of trash in your
category by the total ‘amount of trash. ' . .

'7.':' Graph the class results and also the follow1ng natlonal averages *
'v_.g-laSS. - 13._7,%» C plast1c : '% 4.4% |
_ paper - 44,1% - - ' miscellaneous - 25.1% |
- bmetal‘- 12.7% o I

' Occupatlons Related to ThlS Act1V1ty . L o

: ¢ * (You may.- check the MATHCO Career Wall Charts to get more 1nformat1on about
g a career in .which you are’ 1nterested ) e
= OCCUPATIONS o . | SUBJECTS NEEDED IN HIGH SCHOOL
AT «
lv:. . "'. ;
' Aoy - ’ C
/’// . q bg:

T A

" Are’ you 1nterested 1n any of these careers'? Remember',_you_'can’- be’ anything
you ‘want ‘to be--1f you are qual1f1ed o . S

Women and men .can - do the ‘same’ JObS w1th equal success Can't both men-‘and -
: women- enter each of the occupatlons you ve llsted above" o o

*Offlce of Solid Waste, report 1ssued August l 1977 U S Env1ronmental
Protect1on Agency e - L oy ,

-
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Enq)loring'on‘You'r.(:)w’n"',. S

'You can discover what kinds of trash are biodegradable by burying small

’ . pieces of trash in milk cartons filled with dirt. (e.g., hard candy), _b:read',"
a penny, paper). Keep a sample of each type unburied for a control.. = *.
~ Water the dirt as though you had planted a seed. - After a week, dig up -
the pieces and compare them with your .control group. (This experiment - '
_  may take a couple of weeks or longer, if desired.): T
. ' o .
. ’ 5 C
: . r ‘ﬂ
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.
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' rat1ng the1r own

MODULE 5, NUMBER 14 - ¥HAT DO YOU GET waEN YOU CROSS . : . 7.
: ) (Bonus Act1v1ty) :

\Teacher.- Activity Sheet

w

Overview C B .5v~ C T = ,':

This act1v1ty, although not strongly mathemat1cal or sc1ent1f1c can be a
fun activity for students and permit you, the math teacher, to become more .

aware of the creative and organ1zat1ona1 potent1a1s of your students.

In th1s “activity, your students W1ll be- hypothet1cally cross1ng two d1s- 3 -
" similar animals, doing research to.learn the characteristics of these -

animals, and, af\ er completmg the horksheet and drawmg the1r an1mals,
work :

: ThlS would be an excellent act1v1ty to -do w1th a creat1ve wr1t1ng teacher a
: and an art teacher in a team—teachlng 51tuat1on. . -

Math Sk111s Your Students W1ll Need

Knowledge of: bas1c operat1ons knowledge of fract1ons and ab1l1ty to. .use
math sk1115 to the1r advantage while working ;mdependently ‘ i

"T1me Allotment ' i o *f '

) Objecti\'fes
 Your students w111 R - L

 This will vary dependlng on how you dec1de to use th1s act1v1ty. If the
~ .activity is done by your- entire class, two to three class periods would be -
" . appropriate. This activity, however, could be done by individual students,:

°

W1th a week or two allowed for them to complete their work outs1de of class.

.

=1.--.fDo 1ndependent research . , , _

2, Prepare a story within a fixed framework. - N o
‘3. Apply mathemat1cal prmC1ples that they know,’ ' -

4, ARate the1r own efforts. -

Mater1als Your Class Will Need = ' - - o o

Bonus Activity Worksheet‘ (1n twb parts) paper, crayons or colored pens or )

penc1ls, ‘and pencils.
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[

| Self-Concept Builder ~ . . . =/

 Studehts-wili“be.working With a'umique.ahima1 qqﬁbination,' Théy Will
enjoy reading and viewing other students' work as-well as sharing their
~ own "animals." ~Rating their own work will help students to appraise their'
~-own abilities and efforts realistically. - ' T T A e

.
 Activity - |
' 1. This activity may be -done- with YOur 'eri‘firé; class or ',by .indivj._di;alﬁ
o ~ students on their own. - S S

2. Have your. students each pull two animals' namesrfiomvé-box;:.(Sée
. the -Bonus Activity Animals Sheet on the next page. The names-
- should be cut apagtwand-fqld d before being put in the box.) -

3. The students, using library and other resources, will research. C
their animdls and complete pages 128 and 129 (first two pages of -
. . -the Bonus Activity Worksheet). - Tell them. that the second questior
"¢ (I'am 1/3 -~ walrus . and 2/3 _parrot , for example) refers to. -
fractions. Suggest to them that they keep a list of the other -
times they use math in this assignment, as they will be'needing
this information later on.(for the third page of the Worksheet).

4. _After your Students_have'completéd.thésé.péges,‘theylwill_fatei‘

their efforts by completing pages 130 and 131 (the last two- pages

S _' - of the Bonus Activity Worksheet). (You will probably want to .

2 ’ - wait until after they have completed the first two pages before.

ST . showing them the other two pages.) o L
- T Review.each:Student's work,énd'his o;}hér fbting with'the.S£udth
6. Some students may want to share their "animals' with the class or
-~ construct a bulletin board- to display everyone's efforts. .
) ;"
' L}

B
cy
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A .

Bonus Activity Animals (for teacher's uSei .

WHALE CWYENA © © DOG . ELEPHANT

N

o

CCAT ., . FLAMINGO  MOOSE. - TIGRR

 CHICKEN ~ ROOSTER ' LION

. CHIPMUNK

 SQUIRREL  +  DEERR GERBIL 'GUINEA PIG~

LEOPARD '~ ZEBRA - OSIRICH - SNAIL .

PIG - CON . EAGLE ROBIN

 RATTLESMAKE - CHAWK . PORPOISE CENTIPEDE

HORSE . AURTLE  ° CHAMELEON ~  STORK

,l

HONEY BEE - - ".,‘._:‘ BAT BOA

CONSTRICTOR *~ ~  GAZELLE

ELK PARROT . HUMMINGBIRD - PRAIRIE DOG.

' GORILLA . CHIMPANZEE RHINOCEROS - BEAVER
GIRAFFE ~ . SKINK - HIPPOPOTAMUS. - - WALRUS ,

You will probably need to make two or three“C:bples of this = . .-
. sheet per class. Cut the names out using a paper cutter, .

~ fold them, and-put. them 1nto a box from wh1ch students w111 |

e pull two anlmals each
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MOBULE 5, _NUMBER 14 - WHAT DO YOU GET WHJ_SN YOU CROSS . . '+ ?
, (Bonus Activity) . ; A

Worksheet

Your Name _ - o » o , ".,Date

'

WHATDOYOU GETWHENYOU CROSSA - : anda ' e
YOU GET.A - L : ANDTHIS IS HIS ORHERS'DORY

-

e e e N e LB

e T T e

’M.y.'nal__rlle is.__ - - -and I' live'

T I T o AT St e A=Y Sty e e e

»

When you f1rst see me, you 1mmed1ate1y notlce that .

Y

My nose is - - because

My mouth is : . - because __

My eyes are ] because _

1 weigh about | | ‘and I'm B .. . tall.

I move very - because

o

I eat’

e

Theﬂ.sounds" th'at._Il make ;:.lre_v- _v

B
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. ‘What I like to do best is to

P}
. The things I don't do very well are o L
.,. .. .. This is because '
/- .
- The things I do extremely well are. "
- ' . This is because
q : : : - - A :
~ You wouldn't want to get too close to me because’
}‘ . . — ‘ — : ‘ _ . [ 3
You'll never see me in a zoo because
.*3,’-‘ : .
Please 'sje the,iattached} picture of me, which shows how I ‘look." You should-
especially notice 5 (. . . '
Iy U
. o Q ( .‘
B T
x ; )

129 . . 129
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Your Name _ L fl ;;_7 ' . Date

: -

g e g

Please rate your work on thlS MATHCO Module 5 Bonus Act1v1ty as follows

-

PART A: Circle the numben.on ‘the rat1ng scale that best expreSSes the“ ‘

way, you feel about your work.

' [~ M Eg
1. My attitude Concernlng thls § ’ g R %
activity (regardless of. the C L _< o
anlmals 1 p1cked) Was .« e v . ow . s o1 2 3 4 5
2. The amount of time I spent ‘ T | o
- on this activity was . . . .« o . . . . 1- 2 3 ‘4, 5
3. The evidence that I did.Some'
research to prepare the best: » : . , : L
answers pOSSible is ,', R IR 1 2.3 4 5 -
4. The creativity that my BRI L I
answert's show is . . . P R A i3 4 5
5. My artwork ‘(1dea- w1se) L, : f' L
I'drate . . . « « + ¢ Ce e ey 1 2v;/ -3 4 5
’J)My artwork (as a th1ng of N ' ; SRR
beauty) I'd rate . . .. .. C A | 23 4 5
7. The neatness of my handwrltlng o : ”" L IR
1nwcomp1et1ng this activity was:. . . « & 1, 2 3. 4 " 5.
8. The chances that someone else L :
" would like to take a look at ‘what - . . L .
I've done on- thlS a551gnment are’ R N - 3o 4 5

I

PARI?BE' Lisf the*ways‘you used'math to. help you complete‘thie activ%ty.

——y—

g,'. T R -
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" PART C:

\

On the lines, below explaln how you feel you could have done a
better JOb on . this act1v1ty

PART D:

. . - - | o, - -
Tt
g

Was there anything else about your an1ma1 ‘that you would have
liked to inclyde, but didn't because of how the act1v1ty page was
worded or spaced? (

if so, please use the 11nes below to tell more about your animal.

PART E:

-

If you were grading your Bonus Act1v1ty Worksheet what grade
would you glve yourself? ‘

Why? o ' » ‘ T o )

o . . - . . .
N . . . B B »

-PARJ:F:~?How do you feel about rece1V1ng grades for thlngs you do for fun7

Please explaln

o f

131 - - W e e




