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-and nonsexist in text and illustrations. /
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- mathematics;—music;—art;—poetry; sSentence-structure,; and-aspects of drama:

MODULE 2 OVERVIEW

Module 2 is introduced by a 19 1/2-minute £ilmstrip audiovisual entitled
"Patterns, Sequences, and Equations.'' This highly aesthetic presentation
synthesizes the overall concept of the Math and Language/Fine Arts module:
that the world is so very vast and complicated that it is impossible for -

““ons's mind to figure it all out. Yet by turning big problems into gmaller
ones, looking for patterns, and substituting those things we do understand

for those we do not, we can learn to explore the world's complexities. _
'This presentation provides motivation for the module's activities, which . .
show the similarity of equations, substitutions, patterns, and sequences in

a— — —

Some of the vocabulary words and concepts explored in this presentation may
be quite challenging or abstract for some students. Because these concepts
may present difficulties for middle school students, it is strongly recom-
mended that the teacher review some of the vocabulary from the audiovisual
script. with the students before the presentation is viewed.

The MATHCO aqtivities for Module 2 are as follows:

1 Equatioﬁs and Substitutions v_
2 Art/Color‘Theory Equations
3. Language Afts/Basic Grammar -
4

Patterns and Sequences Q

oA

5. Ai't and Music

6. Language Arts/Speech Communication

7. Language-Arts/Poetry. “
8. Languag_g Arts/C‘c‘Jmposition

9. Fractiohs/Math '

10. Fractions/Languége Arts
11. Graphs and Fractions/Music .

12. Graphs and Fractions/Art and Drama

13. Graphs, Charts, Fractions/Drama

.14, Mszking a Musu: Computer

“15. Using a Music Ccmputer
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The above activities may bé done in amny order that the teacher wishes. =~
.. However, it should be noted that Activities 1 through 3, 4 through 8, and - "

9 through 13 do follow sequential patterns, with Activities 1, 4, and 9
‘being leadoff activities for each group.:. It should also be noted that. =~ -
Activity-14 must precede Activity 15, as the students must first make-the
instrument they will use to complete Activity-15. Activity 13 is perhaps - "
~ the most challenging of these activities. It has :proved to be:a'most effec- =

tive exercise for the teacher's most capable students. . E

Many math teachers have used the resources of their school's art -and music
' teachers in presenting some of these activities.. A:team teaching approach
to certain activities is often Very effective. However,:the activities -

have been constructed in such a way that many math teachers (even.those -
with little or no expertise in the areas of music afd art) have been suc-
- cessful in carrying them out with middle school students.. .- S A

After students have viewed the Module 2 audiovisual, thefteachér should = =
 select from Module 2 those ‘activities that are best.suitedsand.most.apprqf;,_377
priate to his or her group of students. Some activities may. be selected
because they relate to the interests of the 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 interdisciplinary relationships that will enhance .students'-appre- ...

ciation of the study of mathematics. _ '

Before using a particular activity, the teacher should review the problem
sets carefully to determine their appropriateness for the students. For
example, students may have difficulty working with two-digit numbers in
Activity 1. Some modifications in the -activities may therefore be needed

“to-adapt them to the level of the students.




e ———MODULE- 2 AUDIOVISUAL SCREPT
. PATTERNS, SEQUENCES, AND EQUATIONS
(Math and Language/Fine Arts).

CVISLAL T . AUDIO -
‘Begin audip with black fxame - (Music)
- following fdcus frame.. ' EE
" Frame 1 - (TITLE FRAME), O (Music) .. \
Pattemns, Sequences, and ' )
_ Equations
Frame 2 - Person is pictured « . The world'is véry big. _" | ~ww.q?f
standing alone facing the vast- - We are very small. . . y
ness of the great.outdoors. - .
Frame 3 - Person is pictured. - -  The world is very hard.
' with a raging storm at sea We are very vulnerable.
in the background. o _ Ce - f ' ', ' )
Frame 4 - Person is pictured The world is very compllcated
~*  with an urban landscape as \ We are very naive. _
background. = ' ' ’
. 4 .
Frame 5 - Person is pictured The world is very beautiful. .
with a forest as background. '~ We are very insensitiveﬂ 3
Frame 6 - Cave dweller is Ever since we.first became aware "
shown in natural habitat. of our minds, we have been using
’ them to try to figure out this
‘very big, dangerous compllcated
beaut1fu1 world ' . .
Frame 7 - Person riding a : " The more we understand and appre-
~ horse-in the American West . ciate ?ur world, the happler and
” is shown." ‘ ' more comfortable we feel in it.
3 \
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VISUAL | | ”

A . A . 0
Frame 8 - Albert Einstein is

" pictured with our solar sys- -
‘tem in the backgreund.

Frame 9 - The number two (2)
is dépicted in various ways; .
a mathematical equation is

also shown.

. Frame 10 - A Greek myth is
- symbolized by a chariot

flying ‘ through the air.

'Frame 11 - I‘wo flgures bear—'
1ng bowls of frult. ‘

~ Frame 12 - Symbols depicting
""art and drama are shown (a

stage, artist at work, etc.).

Frame 13 - A trumpet, musical
scoi‘e§, and boq_k’s' are shown.

Frame 14 -
numbers are shown. .

A modern dancer and.

Frame 15 +[Three human- heads

‘with symbols in them are

shown (forms, letters, numbers) .

‘Frame 16 - A jigsaw puzzle is

shown with one piece missing;

'that piece is standing apart

from the almost completed
whole. '

<

." * b . AUDIOI
N ':_, ﬁ R

The world 1:‘750 vast that no
one's ‘mind ever ha§—-or ever .
‘will- Lflgure 1t all out, But-” ,
still we. try. '
We try by using ways and means
that we do understand tc help us =
th1nk about the thlngs that we . S
don't R ‘

s

Some people have used. myths a.nd

. stories to help explain the ‘things
they. couldn'tl mderstand _

Some people have used. r1tuals and
ceremonies to heln ‘them understand
the th1ngs they eouldnft explain.

Aitists and dramatists create
their own little worlds to show
us ways ‘to appreciate the big one.

Writers use words to explore the

" world. Musicians use sound.'

Dancers use movement.

‘Mathe'xﬁat icianis use numbers.

‘Different minds use different
_rgethods to solve the same

Iﬁroblems - o

One method that most minds use is
to look for patterns. There is
an order to the world--the way

things work and f1t toge?her-—lf

we can only see it.:

}m.\




visUAL L

) Frame 17 - An earlﬁ hunte?r is .

shown in a h1storLca1 sett1ng

s

»

“Frame 18 - Early.farmers are .-

shown in a h1stor1ca1 set-
t1ng )

. ®

) Frame 19 - A ancient ast-*ronomer

'is depicted. .

-Frame 20 - An Indian medicine'
man is shown with a sick per-
son. ’

° -

Frame 21 - An 18th century
Amerlcan Indian and an example
of decorated pottery are shown.

Frame* 22‘_- A 16th-century
Oriental musician and musical
. symbols are shown. '

Frame 23 - A novelist: sym-
. bolizing the romantic period
is shown.

Frame 24 -

o jroese .
- SRT B
;

123
+ 5,43
666

Frame 25 - A person is shown
cross1ng ‘an expanse of water

step: bry step

L4

>Lmlo - » o -.
N

.
© e

.The first hunters saw a pattern

habits of the - .

v

in the feedin;
an:mals . Sg

The: first farmers’ saw a pattern

4

in the way the seasons cha‘hged )

and followed one another.

-+The first astronomers saw a .

pattern in the stars and..

..the first doctors saw pat-

terns in people's -lives.

ArtiSts create patterns in

" their world of 11nes, shapes,

and color

'S

The musician organizes the

\

world's sounds and time into

patterns. - S~

‘Writers arrange words and ideas

.

into stories that illustrate the

patterns of the ‘world.

Mathematicians seek patterns in

their world of numbers.

"

-

By recognizing patterns in our __

-world, we can make predictions

and’ follow the steps that lead to -
our understanding and apprecia- .

tion‘of the world. - By finding

\ patterns in our problems, ‘we are

i &\‘able' to solve them a step at a time.




VISLIAL L

g Frame 26 - A girl is shown
surrounded by her parents y
frlends and boyfr1end--all
clamorlng for her ‘a,ttent1on_.

}rame 27- - The same g1rl is s
“shown’ w1th her .parents,, '
frlends, ,and boyfrlénd all .
’ compartmentallzed and in-
d'ividualizedf
L4

.
.
V-
4 \

\\ .
\’

Frame 28 - A p1cture of a
* rose 1s showri.

‘Frame 29 - A forest at the
: beg1nn1ng of sprmg is

()

shown PN

* Frame 30 - A f.'i\mlly is )
- shown p1cmck1ng bes\lde NI
""old tree w1th 1n1t1als carved
on it.' LT
. . s "’u-’..‘, o :\)“'
Frame 31 - The wonld is, shown
Around-it is an example of a,

N

. - . N Y, 4 o : ' .
- The world, when seen as one big

L4

pattern: (2-4 6-), a. subst1tu- f/,“"
" “tion A + 2 =76), anda reduc-
tion . (32 _ 1 "
. ; C-6_4- = '2') ; . .
6

- it.

‘- ] Ta
U

problem, seems--and 1?-

unsolvable \" T

.

¥ : o
But the world llke ‘all b1g
problems can be broken down .

into lots of llttle problems - Cu
and questlon., that we can' th1nk R

about. and answer .

‘) R
We'll never understand a flower

But bota.n1sts ]mow how it. grows. ‘

Sc1ent1_sts work to protect it. R
- And. artists help us to see.its . /’/(,/
_ beauty. . [

We'll never understand a May ,5 :
morning. ‘But meteorologists’can .
predict them. Env1ronmental1sts

work to protect them. And musi-

¢ians help us-to hear its song. .

‘

k3

We'll never understand love. -
But psycholog'ists*'knw we need
Sociologists can measure :
its results. And poets help us
to feel its touch. -~ ° |

We'll never understand the world

/But by turnmg big problems into

1fttle ones, looking for patternms,
and substituting things we under—
stand for th1ngs we don't we can
learn to explore its complex1t1es.

§F ¢

-
.




VISUAL | © AUDIO

Frame 32 - A girl and a boy - And though we may never find all

are shown standing in front : the answers, we can always enjoy
of a school building.™ -~ the search.
. Frame 33 - CREDIT k"« | (Music)
Aud10v1sua1 developers
Frame 34 - CREDIT - (Music) A
__MATHCOL developers . o \
. B \‘l\.
Frame 35 - CREDIT (Music)

MATHCO National Rev1ew Board
Frame 36 --DISCLAIMER v(Mus’ic)

' Frame 37 - THEEND =~ © (Music)

LA

13




MODULE 2 ACTIVITIES

These MATHCO activities help students discover that basic mathematical
concepts already familiar to thém are also appropriate to elements found
in the language arts and in the fine arts (music, art, and drama). Under .
your guidance, students will also become acquainted with careers that draw
upon the math skills they will be using in these activities. -

1. EQUATIONS AND SUBSTITUTIONS | o Page 13

A reinforcement of basic math skills is provided as students
" evaluate numerical expressions, substitute variables, and solve
equations. :

SKILLS USED: Addition, subtraction, mﬁltiplication, division,.
evaluating expressions, substituting variables,
and solving equations E -

2. ART/COLOR THEORY EQUATIONS | - Page 23

After exploring basic concepts of art color theory and color mix-
ing, students use math techniques of evaluating expressions,
substituting variables, and:solving equations to solve color theory
equations. . : ‘

SKILLS USED: ;Evaluating expressions, substituting variables, .
solving equations, and addition ’
3. LANGUAGE ARTS/BASIC GRAMMAR - Page 31
'Studeﬁts gxplore those concepts of basic English grammar and
sentence structure that relate to evaluating expressions, sub-

stituting variables, and solving equations.

SKILLS USED: Evaluating expressionﬁ, making substitutions, and

.solving equations _ :

4. PATTERNS AND SEQUENCES - ’ ' Page 39

Students are presented with a series of numerical patterns and
sequences, and are challenged to interpret them. v '

SKILLS USED: Analysis of numerical information, multiplication,
division, subtraction, and addition - .




Concrete musical and artistic imageé of patterns and sequences
are analyzed by students. ‘

SKILLS USED: Analysis of visual forms and images

LANGUAGE ARTS/SPEECH COMMUNICATION Page 57

An exercise in encoding dnd decoding messages reinforces students
awareness of another arrangement of patterns and sequences.

SKILLS USED: Analysié‘of coded information, addition, and sub-

traction
7. LANGUAGE ARTS/POETRY - Page 67
~ Students work with poetic rhyming patterns and sequences to reach
an awareness of how certain language and mathematics® concepts
are related. ' : .
- SKILLS USED: Analysis of verbal and visual material
8. LANGUAGE ARTS/COMPOSITION o " Page77
Students are brought face-to-face with paragraph construction,
and they use concepts of logical sequence, ordering, and struc-
tural relationships of words to bring understanding and meaning
to these groups of words. T T
SKILLS USED: Analysis of written information and sequential or-
dering
9. FRACTIONS/MATH _ o Page 85
A review of fractions féinforces the concept of a whole being
made up of its component parts. '
SKILLS USED: Addition, subtraction, multiplication, and divisior
‘ of fractions
10. FRACTIONS/LANGUAGE ARTS - ’ L ~Page 95

- Students discover than when prefixes and/or suffixes are added t«

root words, new words with different meanings are formed.

SKILLS USED: An understanding of fractions as component parts
of a whole, and the ability to use a dictionary

‘W: : f‘l | _;;‘r '10. 1_3' .i_".ll£;M



12.

13.

14,

15.

Using musical symbols and graphs, students discover how musical
time can be broken down into its component. parts.

SKILLS USED: An understanding of fractions, substitution, ordering
of operations, reading and constructing graphs, and
following directions ’

GRAPHS AND FRACI‘I_ONS/AKI‘ AND DRAMA o Page 115

Samples of design work done by artists and people involved.in
dramatic productions are explored by students. Students come to
an understanding that most designs proceed from the simple to-the
more complex. : _ ‘ :

SKILLS USED: Using'a ruler, adding‘fractions,:and subtracting -
fractions S '

GRAPHS, CHARTS, FRACTIONS/DRAMA - .~ Page 123

Students explore the world of box office/theatre management by
solving problems involving number of seats, admission pricing, and
expenses incurred by theatrical productions. - -This is a challenging
activity that is ideal for your highly capable students. L

SKILLS USED: Working with large fractions, reading charts and
_ graphs, interpreting word problems, and ordering
of operations ' '

MAKING A MUSIC COMPUTER : Page 131

Using pattern pieces, students.construct and decorate music com-
puters, which will be used in Activity 15. » : :

SKILLS USED: Following directions and ordering of operations

USING A MUSIC COMPUTER : Page

Students use the tool they made in Activity 14 to find the
to a variety of music theory questions. (No prior knowled
music--by teachers or students--is necessary for success

mentation of this activity.) s .

SKILLS USED: Substitution, evaluation of variables, and ordering’
of operations ' : '

S| 16



MODULF 2 NUMBER 1 - EQUATIONS AND SUBSTITUTIONS

Teacher Activity Sheet

Overview

Your students will ga1n experlence in evaluatlng numerical expre551ons in
substitutihg variables, and -in solving equatlons while at the same t1me
reinforcing their ba51c math skills. >

Math Skills Your Students Will Need

‘Add1t10n, subtraction, multiplication, . d3v1510n, evaluatlng expressions,
substituting varlables, and solv1ng equations.

Time Allotment

1

"One to two class periods.

Obje&fivg§
Your students will:

Gain experience in evaluating expressions. .
Gain experlence in substituting variables.
_ Gain. experience in solving equations.- - T R

O S
e & &

Reinforce their skills in addition, subtractlon, mu1t1p11cat10n,
and d1v151on

Materials Your Class Will Need

Equétions and Substitutions Worksheets and pencils.

Vocabulary
expression: a mathemat1ca1 statement (or sentence) that includes
. elements (numbers and/or letters) and operations .

(such as add1t10n, subtraction, mu1t1p11cat10n, and
division) S

equation: v an’expression that has equal sides

evaluate: ~ to ‘solve or compute

variahle: . a symbol or element that can change ,

. ®

substitute: to use a word, number, or phrase in place of another

o | ) .13 17 '




Module 2, Number 1 - Teacher Activity Sheet | . 2

Self-Concept Builder

Your students will be able to use skills they have previously acquired whi]é.."

: being introduced to new algebraic concepts.

Actiﬁitz

1. In 2 way best suited to your particular c1a$s,“§6'over'ihe:dirétticnsw
~ and examples- heading each secticn of the Equations and Substitutions
, Worksheet . . '

2. Your students should work the pfoblems on ﬁheir own, with you pro- .

viding additional explanations, if necessary.

3. Review the appropriateness of the problem sets presented. Some of -
your pupils may not be able to work with two digit mumbers by Tote.

4. Discuss with your students the connections between this activity
and mathematics. ‘ ; :

Occupations Related to This Activity - \

What Sccupations migﬁt use'an activity'similar to this one? Have your stu-
dents complete the career section on their Activity Sheets. After class
discussion, they should add these occupations to the list: : :

MATHEMATICIAN , _HOME ECONOMIST - COMPUTER PROGRAMMER
STATISTICIAN CHEMIST . . HOMEMAKER =~ — 7
- SCIENTIST - CHEF - | MATH OR SCIENCE TEACHER

Discuss the kinds of courses people going into these occupations. should take
in high school. Have your students add these courses to their Activity Sheets.

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

are qualified.

Suggested Independent Activities

(These suggestions appeafmpnMStudent Activity Sheets.)

See if you can find some recipes in cockbooks that allow for substitution
of ingredients. : . , L

'
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o MODULE 2 NUMBER 1 - EQUATIONS AND SUBSTITUTIONS

Student Activity Sheet

Your Name g . o ‘ Date

| Overview ' -; S ' : - . , ‘ \\\Tf

This ac\1v1ty w111 he]p you dlscover how to substltute known items for
unknown . items, analyze problems, and ‘learn to solve-sentence problems ard
equations. You will also get practice in using your basic- math skllls. R

Math SklllS Yon Need to Remenber - - i h "‘\;

Addition, subtraction, multiplication, d1v151on, evaluatlng ~xpressions,
substituting variables, and solving equations. '

Things You Will Need

‘When You Finish You Will Be Able To

Equations and Substitutions Worksheet and a pencil. - ‘

Vocabulary
ekpression: ' a mathematical statewent (or'sentence) that includes
« _ elements. (mumbers and/or-letters)-and-operations
(such as addition, subtractlon, mu1t1p11cat10n, and
_ , division) .

equation: an expression that ‘has equal 51des

evaluate: ~ to solve or compute

variable: _ a symbol or e1ement that can change

substitute: ~ to use a word, number, or phrase in place of another

hd C I v

Yy

~ Substitute known items for umknown ones, analyze problems and 1earn to

solve sentence problems and equations.

_ Activity
See Wbrksheet.




Module 2, Nun}ger 1 - Student Activity Sheet

Occupatlons Related to This Act1v1tX

(You may check the MATHCO Career Wall Charts to get more information about
: a career in which you are 1nterested ) S

OCCUPATIONS

SUBJECT S NEEDED IN HIGH SCHOOL

)

Are you interested in any of these careers” Remember, y0‘ can be anythlng
you want t0‘be--1f you are qualified.

Women and men can do the~same _jobs with equal success.
women enter each of the occupations-you_ have listed above?

Exploring on Your Own

Find recipes in cookbooks that allow for substitution of ingredAients.

-

Can't both men and



MODULE 2, NUMBER 1 - EQUATIONS AND SUBSTITUTIONS
Worksheet ’ |
- ADDITION EQUATIONS .
- . . O .
 Example: N +.47 = 83 ~ 'Find "N." ('N" could be
; v R .. . any-letter--it's the
- variable.) o
= 83 - 47 ~ . Subtract 47 from each

N + 47 - 47
e . side of the equation.
- NET36T ' : »
" Check: Substitute 36 for "N."
Do 36 + 47 = 837 YES.

©

Set A: Find Each Missing Number

1. X+ 19.= 50 © 12,245 + A = 560
X= 31 : ' A= 315
'3, 22+ N =48 ' 4. 53 =D+ 27
N= 26 : _ : D= 26
5. 100 = 87 + B - 6. Q+ 37.= 94
~ B=_ 13 e Q= _ 57
7. Cc+18=138 ‘ . 8. 71 +T.= 82
cC= 20 : . . T=- 11
. 9. G+ 25=87 - | 10. 18 + Y = 75
. G=_62 | s Y= 57
SUBTRAGTION EQUATIONS ]

X - 86 =137 . Find "X."

Ex
X -8 +8 =137+ 86  Add 86 to each side
ES .« - .of the equation..
; _ X =223 T Coe
' Check: Substitute 223 for "X." - B

1372 YES..

- Does 223 ~.86




Module 2, Number 1 - Worksheet

Set B: Find Each Missing Number

1. N - 52 = 85
’ N= 137

3. K-7=23
K = 30

5. 67 =C- 14

7. V-37=6

9. 31=Y-58

MULTIPLICATION EQUATIONS
Example:
L SN

N

" SN.&

" Check: Substitute 6 for "N."

Does 5 x 6 = 307

" Set C: Find Each Missing Number

1. 7N=49

YES.

10.

. 48

w0
+
[}

G - 32
126

42 = 42

B - 23= 14

et o b

W- 17
65 -

D - 66 =23

CRind
Divide each side of
the equation by 5.




Module 2, Number 1 - Worksheet e -3

5. 6Z = 150 - 6. 8D'=120

7= 25 S ' = _15

S 7. 4B =108 . 8. X =136

.

B < 27 _ ‘ | = 12

9. 9B =63 | 10. 6E = 600

B= 7 . - o E= 100

DIVISION EQUATIONS
20 . . Find "X."

| <
I

 Example: .

5 x

L
of <

=5 x_20 Multiply each side of
. ~ the equation by 5. . --
§ Y X =100 g
Check: Substitute 100 for "X."
: Does 100 = 5 = 207 YES. A

g

" Set D: Find Each Missing Number
‘ N

]
w

X . :
Logr=14 - 2.

75

- X = - 294

wo
(te]

1]
N
()
<
(2

lm x,',:,]x oz ?1'2

m »
-0
0
R
=S
n
[+ )}

.N =. 75: “

r< |
-
TS
wn
/
i
H
!

n &
i
x
S
< W
i
~
(8,1




Module 2, Number 1 - Worksheet

Set E: Evaluate Thesé'ExpiéSéibns'If:”

Set F: Evaluate These Expressions If:

17 + X + 8= _27
48 + B =‘;_§2__
9+A+B=_33 .  ~°
15 +X+Y= _69

A+4+Y=_75

L

1. G-16 -T=_25_
3. T-3=_1
5. 3-U=_2

. 42 -4 -T= 34

G-H= 43

Set G: Evaluate These Expressions If:

2§C = 364
8C = 112
5. N = _ 140
7. 25D = _ 75
9. 3= _ 9
Set H:'ﬁéValuate These Expressions If:
M
1. - - 1/2
.
100 _
3.9 ° 10

A=19 . X-= 2
B= 5 Y =52"
2. A+11-~= 30
4. 60 + Y= 112
6. 2.+B-= 7
8. X+Y= 54
‘1o;> X+60+Y= 114
G= 45 T =4
H= 2 U=1
2. 36 -H= 34
4. T-U=__3
6. 45-G=_ 0
8. T-2=__2
10. G-32-H=_1u
C =14 K= 1
D= 3 N = 10
2. ACD = 168 ]
4. M= 6
6. 16K = 16
8. IN= 70
10. 12KN = 120
M=2 - W=10
P=5  1=50
2. 3 = 25
_‘4.__—%1— = 5
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25 W
8 —— = 5 — 5
5. & | 6. L
200 _ - P
Es M- 8 o5 = A2
300 18
2 = 6 —_— = 9
& 2 }
; 4
,Q.‘ -

F~




.///_ - MODULE 2, NUMBER 2 - ART/COLOR THEORY EQUATIONS

Teacher Act1v1ty Sheet

. , .
2 o s
.

Overview | N

v Y ) - ’ A N ) » N T_i___»,_ * - -
Your students will gain exper;ence in evaluating expressions, substituting
variables, and solving equatio They, w111 be introduced to the concepts ' -
of color theory and- color m1xt332\12 art. , - , '

/ :

'Evaluatlng expressions, subst1tut1ng,var1ab1es, solv1ng equatlons and
addition. , , e

Math Skills Your Students Will Need

Time "1llotment . o ; : :‘- ,‘“ T ' e

One 1ss period. o : - o ST S e

'_Obzectlves

Your students will: ’ - o L -

s

1. Gain experience in evaluating expressions.
Gain experience in substituting variables,
&in experience in solving equations. . |

Be introduced to color mixing and theory

- Ber 1ntroduced to the vocabulary of color

R

2
3
4. Gain experience in addition.
5.
6..

-«"L., - o

Materials Your Class Will Need

Art/Color Theory Equatlons Information Sheets and Worksheets and penc11s
(Optlonal Paint, brushes, paper; and food color1ng ) :

-

Vocabularyw
* formula: ~ a set of symbols that expresses a rule B
~ expression: - a statement including e1ements and operatlons
equation: ',an expresslon that 1nc1udes ”equals“

evaluate: =~ . to flgure out or solve




~“
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variable: ~ a symbol that can change |
substitute: = to uségsomethihg‘in place of another I
primary colors: the basic colors, from which all other colors apk” .
, * made: red, yellow, and blue. #

secondary colors:” colors made by mixing two primary colors in equal
- amounts: green, violet, and orange *

4

‘ ) * . -~ ’ .
" tertiary colors: the two-name colors made by mixing primary colors °
, ¢ . in unequal amounts, for example, red-orange,
: blue-green : A . -
. C e . - : ‘ - L e
- neutrals: _ .colors made by nﬂx;pé<;11 three primary colors ‘
’ ;together ™ -y~ . S ‘
" . B | ) " . ~ .. ‘ .
" Self-Concept ‘Builder o AN T B
h - - g ! Y : - . .

" Your students will become more aware of and sensitive to the colors in.
. their environment. (Stiidents may énjoy experimenting with mixing pigments:
according to the forrmula.) e ' ‘ -

P
v

) LY
.. LA
. -

‘ -~

| Acti;itz~“_ . ‘
" 1. See Art/Color Thebry Equations Information Shcet.

(Note: You will’ﬁéed'fdb@ coloring in the three primary colors. :
These should be mixed in cleag bottles so that students.can witness
color changes. It is suggested that your class watch as you make
the color changes. Encourage your students to disciiss ‘each ''for-
~mula" as you demonstrate.) o : - ' ‘

Studénté'should then complete their Worksheets.. -

Discuss:with your students the connections between this activity
. and mathematics. S . . .

- v

]

 Occupations Related to This Activity

- ‘What occupations might use an activity similar to this one? Have your stu-
“’dents-complete the career section on their Activity Sheets. After tlass -L;\
discussion, they should add these occupations to the list:.- g

-~

CaRTIST " PAINT STORE MANAGER/EMPLOYEE
FABRIC DESIGNER® - PROFESSIONAL HOUSE PAINTER
_INTERIOR DECORATOR -~ .~ ART TEAGHER

C@mEMIsT. © " LABORATORY TECHNICIAN |

- _o',"

ey



. . . -
- . ¢ ‘. -

e
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Discuss the kinds of courses people’ gomg into these occupations should
take in high school. Have your students add these courses to their
Activity Sheets.

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

Suggested Independent Activities

(T‘hese suggestions appear on Student Activity Sheets.)

1. Use paints to experiment with color mixtures.
2 Dlscover how our eyes work to mix colors.

3. Make some dlscoverles about color schemes.
4

Use your knowledge ‘about colors to make a painting of your own
creation.

2

A




MODULE 2, NUMBER 2 - ARI‘ / COLOR THEORY EQUATIONS . -

Student Activity Sheet

Your Name \ ‘ : Date

- R I

Overview . . . I

This act1v1ty w111 help you gain experience in s01v1ng equat1ons by sub—
stituting known elements for unknown elements. You 'will also -discover -how
colors are made from fc’-ulas and how to make many new colors from a few
basic ones.

" Math Skills You Need to Remenmber

,Addltlon evaluating expresslons substituting variables, and solving
equatlons ! - :

Things You Will Need

Art/Color Theory Equations Information Sheet and Worksheet and a pencil.
(Your teacher may also provide paint, brushes, paper, and food coloring
for this activity.) :

Vooabulagz

formula: a set of symbols that expresses a rule

expression: a statement 1nc1ud1ng elements and operations

equation: ~ an expression that includes 'equals'

evaluate: ~ to figure out or solve

variable: . a symboi that can change .

substitute:. - to use something in placé of another

primary colors: - the basic colors, from which all other colors .are .

made: red, yellow, a and blue

secondary colors: colors made by mixing two primary colors in equal
amounts: -green, violet, and orange -

tertiary colors: the two-name colors made by mixing primary colors
o -in unequal amounts for example red orange,__“j.g;
blue-green o . L

neutrals: ,5colors made by m1x1ng 211 ‘three prlmary colors -
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| .
When You Finish You Will Be Able To

e

Solve equatlons and mix colors

' Activitz
'1. Read Information Sheet.

7. Complete Worksheet.

o o . _ .
Occupations Related to This Aétivity
| :
(You may check the*MATHCO Career Wall Charts to get more inférmation -
about a\ career in which you are mterested ) _

OCCUPAT\IONS . - SUBJECTS NEEDED IN HIGH SCI—DOL

\
Are you linterested in any of these careers? Remember, you can be anything
you want| to ‘t\>e-—1f you are quaufled ' :

Women an men can do the same JObS with equal success. Can't both women
and men nter\ each of the occupations you've listed above?

Exploring on Your Own

1. Use pgnnts to experlment with color mixtures.

2. 'Disco \er how our eyes work to mix color.
3. Make some dlscoverles about color schemes.
4

se yo r knowledge - about colors to make a pa1nt1ng of your own
reatlon : : .

|




“" . MODULE 2, NUMBER 2 - ART/COLOR THEORY EQUATIONS
Information Sheet ' |

1

'PRIMARY COLORS
All colors can be made by mixing the primary colors in different combina-.
tions and different 'amounts. S , . :

[

“The ‘primary colors are RED, YELLOW, and BLUE.
In our formulas, R equals RED, Y equals YELLOW, and B equals BLUE.

~ SECONDARY COLORS

When two primary colors are mixed together in equal amounts, they form the
secondary colors. By using red, yellow, and blue food coloring, you can
easily see these changes taking place. B

The secondary colors are GREEN, ORANGE, and VIOLET. _ ,f'.\"

In our formuias, G equals GREEN, O eQuals ORANGE, and‘V equals VIOLET.

Take a look at these formulas. Remember, two primary colors mixed tdgefher -
in equal amounts form the secondary colors. : -

R+YZ0 Y+B=G B+R=V
0=Y+R | - G=B+Y .+ - V=R+B

TERTIARY COLORS

When two primary colors are mixed in unequal émounts; they form the ter- v
tiary colors. Tertiary colors always have double names made up.of a
primary and a secondary color, such as blue-green.

" The formula for terti olors works. like this: o

 R+R+Y=7? © Red +.Red + Yellow = 7Y .
,R+@+Y)=? .'_~,'Rm¥(m¢@dkuw§%§%®=?;j::
"R+ =? .  Red+.Orange) =7 . |/l &
Re0=RO o Red s Oramge - Red-Orame

When you:solve equations using tertiary colors, alwéys separate them intbf
~their components. For exarnple: o ‘ S

TN
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RO+ Y=7? 'Red-Orange + Yellow = ?
"R+0+Y=7 o ' " Look for primary colors to combine.
R+Y+ 0=2 ' You knowrthaf Red + Yellow equals

Orange, so move these letters next
"~ to each other. ..
(R+Y) +0=7? (Orange) + Orange = ?
0+0=20

Orange + Orange = Orange

NEUTRAL COLORS

When you have more than two different primafy colors in a formula, they

caricel each other out and you are left with a neutral color. Always remem- ~ - -

ber that secondary colors are really two primary colors. .
in.qd% formulas, N equals NEUTRAL.

Here are three examples ofvformulas'yielding a neutral éblori

R+B+Y=N
B+ R+Y) =N o

)



. MODULE 2, NUMBER 2 - ART/COLOR THEORY EQUATIONS

- : . Worksheet

Solve these color theory equations:

'l.vR-+-B= v B - lY»+R='_9'__'.

3. B+ ¥ =G L 4. R+B=_RV_

5. Ye+B=_G 6. B_+ R+ _B =BV

7. 3B+ = G ,8.‘Ro‘+1_zv=' N

9. B+Y+ _¥ =Y | . 10 N=Ys+_v .
ll.vl;_ﬂY+.R0-R=_.Y_O_. | 12. V+B,+R‘=' v

13 R0+-BG=' v | 4. R+ _y¥. +R=RO

5. YO+YG- N o TS R+;3Vv=,__‘xL_ )
17. 0 + B’=_"""zv o 8. Y+ v =N

19. B\}+Rv=__wz__ | S 20, RO + BV & YG";__'_N_'_
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N[HXHE 2, h&NBER 3 - LANGUAGE ARTS/BASIC GRAMMAR

Teacher Act1v1ty Sheet

Overview

Your students w17l gain experience in evaluatlng expre551ons, subst1tut1ng
variables, and solving equatlons They will also explore basic grammar. and
sentence structure '

§' .
=Math Skllls Your Students W111 Need

Evaluatlng expressions, subst1tut1ng varlables, solv1ng equatlons, add1t10n,’;
subtractlon, multIpllcatlon, and division. : _ '

" Time Allotment

“One class period.

| Objectives'
'Your students will: SR B
1. Gain experlence in. evaluatlng ‘expressions.
Gain éxperience ‘in subst1tut1ng var1ab1es e -l
Gain experience in solving equatlons

2

3
4. Gain experlence\ln recogn1z1ng fonmulas
5. Be able to 1dent1fY and use. prep051t10ns . : 1_,‘ : ,f
6

Recognlae and use subJects verbs, linking verbs d1rect obJects,
and predicate adJectlves ' ;

7. _Wr1te simple sentences conta1n1ng

. . subject and verb.
b. subject, verb, and d1rect obJect
.C. subject, 11nk1ng verb, and predlcate adJectlve

-t

Materlals Your Class Will Need

Language Arts/Ba51c Grammar Worksheets and penc1ls._




: Occupations“Relaté”d.- to This Activity

‘Discuss the kinds of_coufses pébple.goiﬁg'iﬁto’thesefoicﬁpéfionS'éhdui&ftaky

Module 2, Number 3 - Teacher Activity Sheet -2
Vocabulary = ‘ | . - \\
‘preposition: .a word thaff ‘shows a relationship (under, over) - \
su‘t_)'jject: ~ a name word; what the sentence is about “(bpy, g‘irij o
. verb: an action word (ran, jumps) o o
linking verb:'_ - a word that shows state of being (is, was) ~
predicate ‘ e
adjective: a word that describes the subject, and.comes
| _ after a linking verb (The building is tall)
direct: object: a word that receives the action of the verb (She

opened the door) - -

-~

. - \
Self-Concept Builder '

‘Your students will be able to apply -thei,xZ math skills to the_anélys’is -of :

sentence structure. They will have. an opportunity for creativity and
_ .

originality. as they write their own sentences. -
CActivity - LT A TR

1. See Worksheets. o _ .
2.- Discuss with your students the connections between this activity o
and mathematics. i ' : - R

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

students complete the career section on their Activity Sheets. After

‘Class discussion, they should add these occupations to. the list:

JOURNALISF ) : _ EDITOR‘ : ‘ C . ‘ o

hese .courses to. their ‘Activity Shee

in high school.” Have  your students. add 1
Stress that men and women can be equally successful af‘-niosf ‘careers, if the
are qualified. o e A
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I3

Suggested Independent Activities
" (These suggestions appear on Student‘Aétivity Sheets.) - ST e ‘~M“'ff
1. Look through the newspaper, where clear, concise writing is impor-

tant. See-how many examles of the three sentence formulas you S
can find in the headlines or within a story. : : -

2. Proofread yOur'homeWork for other classes. Make.surefyou haven't
left out any essential elements in your sentences. :

O

ERIC

Aruitoxt provided by Eic:




MODULE 2, NIMBER 3 - LANGUAGE ARI‘S/BASIC GRAMVIAR

Student Act1v1ty Sheet

" Your Name ° : : ‘ Date

Overv1ew

This act1v1ty will he1p you to realize more c1ear1y that there is a formula
to constructing complete sentences. You will also‘have -a basic review of
the parts_of speech used in our language. ° -

l

Math Skills You Need to Remember SR : '_;r

Evaluating expressions, subst1tut1ng varlables, solving equatlons addltlon,
subtractlon, mu1t1p11catlon, and division.

Things You Will Need S "

Language Arts/Basic Grammar Worksheet and a ‘pencil.

N ST o

~ Vocabulary - ' - ' ' ;— ; o
| 'preposition: . a word that shows a re1at10nsh1p (1mder, over)
) subject: . a name word; what the sentence 1s about (boy, g1r1)
+ verb: " an action word ‘(fan, jumps)’ - S
~ linking verb:’ a word that shows state of be1ng (1s was) ¢
| predicate ' ' .
adjective: : a word that descr1bes the subJect and comes ! after .
T : o a linking verb (The building. 1s tall) S
direct object:/", ‘a word that receives the actlon of - the verb (She
- : _ opened the door) ‘ : o _
. :/‘ . ‘ ) L - e <

When You Finish You:WilltBeVAble To

Substitute words that w111 change the way you approach problems ‘YoniWill
also be able to recognize sentence formulas and create your own. sentences
by u51ng these rormulas. R U . : : Lo

g "'Activitx-f B T LR
”See7WOrksheet. CE L e

ERIC

Aruitoxt provided by Eic:
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Occupations Related to This:Activity

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

OCCUPATIONS  SUBJECTS NEEDED IN HIGH SCHOOL

\
\

Y o
\ .

Are you interested in any\'gf these careers? Remember, you can be anything
~you want to be--if you are ‘qualified. ' ’ '

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

N .

N o L o

13

EXpldIfini on Your Own . N

\ . Com o,

1. Look through the newspaper, where clear, CONCise writing 1s im-
portant. See how many examples of the three sentence formulas .
you can=find in the headlines or within a storyl. S

: : 2. Proofread your hegework for other classes. Mal_('-e‘sure you haven't
< left out any essential elements in your sentences.. ° T A

ERIC

Aruitoxt provided by Eic:
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MODULE 2, NUMBER 3 - LANGUAGE ARTS/BASIC GRAVMAR

Worksheet

. Prepositions are words that we use to relate objects to us or- to other
* things. They usually fit this pattern:

The squirrel ran X the tree. : """ = the preposition
S Tﬁe'gvéould“be any number of worfs: under, up, around, into, from, through,
: etc. : - ‘, . | _ | S
' By substituting different prepositions, we change the meanings of sentences v
and of math problems. Rewrite the following expressions as math statements
and solve any that turn out to be math prgblems. - The first one has been :
| done for Yyou. : ST . - - o A ;
PREPOSITIONS - 5 oyt
Ce = or . S
. 1.. over } . 2over 4 = .4 2 :
| (Note: Any'other responses that students can juétify‘ére also
acceptable.) . S o .
" 2. frdm . 2 from 4 = 4-2=2
3. with % 2witha= __2*4=6 i
4. into ' . _2into 4 = 4+ 2=2
R 5. by | o . " 2by 4= 4%x2=28
6. . before - 2before 4= 2*+4=6
Y - 7. after | 2 éfter 4 = S 4+ 2=56
. 8. outof - . 2outofs= __473=2 :
' S S DR .
9. threugh" 2 §§rbugh14 = 2, 3,4
S | T e,
. .10, under .' o 2 under:4 = ’f’z?ﬁ-
R »_;. - - | o . - R . . '. . - ‘&\f\, } B ~ "
11, to s 2 to 4 = 2,0

s

ERIC#

Aruitoxt provided by Eic:
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When we communicate, we usually use sentences. There are formulas for N
writing sentences. Three of the most common are:.

1. S + V = sentence
2. S+ v+ DO sentence

3. S,+FLV'+ PA = sentence :
The variables in the above formulas are: e v
S = subject . : what is being talked about B
V = verb "~ ' theaction word | 7 | )
“ 'po = direct object *, what receives the action '
Lv = linking verb ' Z'vshows a state of belng . !
PA = predicate adjective describes the subJect, is found after a. 7{-
11nk1ng\verb R

Here are some SUbStltutlons for these variables:. * . = B Lt

dog V= ran or~dhased DO = ba11 f.'LV = is g PA lérgef;

: Now, take a look at some sentences that use. these substltutlons o

» - Formula 1. S + V= septence ; - | o -
' ‘The dog ran.. e R
. Ce . . . : , ‘ . . | '. . . .. :/);v
Formula 2. S + V + DO'= aéntence- : : e - ;fy, )
- "The dog chased the ball. e
* *  Formula 3. S +LV + PA = sentence o . : LT
The dog is large | o ' oy
'Set A: In Each Blank, Write the.Formula Used in the Sentence :
1\. ' S+ Vv oo - .The‘ monkey danced.
. g, _'s+tvaepa - Johnis considerate. . 3
. "");\' . .. N . ' ‘ ‘v v c v . ‘ ) N . -
3, S+v+D0 Cathy plays soccer. -

| The cat cliised the mouse. .~ -

ERIC

Aruitoxt provided by Eic:
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5. S + LV +VPA | Sally is fTiendly.

6. S+ LV+PA B Mydos is tJ_ny o o e

7. S+V+DO ~ Alan caught the baseball.

- 8. ‘,"S’+ v 'VThe horse ate.

9.- S + LV + PA The car is dirty.

10. S +V+DO ;My brother pia}rs the ﬂiano.-

Sé't B: In Each Blank Tell Wthh Varlable Is Underlmed

. 1,“ /4('4_g;ed1cate adJectlve . George is Elaz

S — subject o Jean laughs.

D0 - direct object ; Mindy eats Qizda.

¥ - verb - e Fredd}? plazed" checkers. -

5. _ Lv - linking verb . Beverly is/clever.

Set C: Solve These Equatlons Make Up ‘and erte Xour Own Sentences, 51
v » st1tut1ng for. the Varlables and Usmg the Formulag .

—t R S : o ,/ .
I O S+V‘=,' s

g
f{ s
v

2. S+Iy+PAS . -

h J1
) A N L . . : . . ) ’ ) o i ]/ o a .
Wl 3. S+ V+D0e=. = - - r
4, P L — — —-
- . . . ; B
4, 8§ + LV + PA =, ; : /
ol s S§eVEDO=. ot
) oo
L H : 11 '
, oy S




‘Overview

t

MODULE 2, NUMBER 4 - PATTERNS AND SEQUENCES

Teacher /ctivity Sheet

Y . N °

Your students will gain experience in recognlzlng and u51ng patterns and
sequences in number. sets.

Math Skills Your Students Will Neéd

Analysis

of numerlcal informaticn, mu1t1p11cat10n, division, subtraction,

and addition.

Time Allotment

Two class periods.

Objectives
Your students will:

1.

oA N

Materials Your Class'Will,Need

Search, for and identify numerical patterns.

.Ideﬁtify and use numerical sequential relationships.

Solve sequent1a1 problems.
Gain experience in manipulating numbers
Develop analytlcal skills.

Reinforce skills in mu1t1p11cat10n, d1v151on, add1t1on and sub- =

tractlon ) . \

. Patterns,

‘and Sequences Worksheets and pencils.
~Vbca5d1azx‘ : |

'quuenCe: S a series; one thlng comlng after another |
pattern: a predlctable sequence based upon repetltlon of
o : ~elements and/or procedures

- elements: . -things that are essential or necessary for maklng '

S . - or doing- somethlng, ‘component parts - .
procedure : the way of d01ng something (adding, subtractlng,

,mu1t1p1y1ng, and d1v1d1ng) '
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repetition: . 'using or doing something more than once
relationship: ' the way one element compares to or works with

~another

v sotet e

" Self-Concept Builder

Your students will work independently to demonstrate their ability to
recognize numerical sequences and use basic math skills.  Your students
may not all work at the same pace, so be careful to avoid making the ‘
activity a speed contest. ' L o '

Activity

1. See Worksheets. ‘ A

2. Discuss with your students the connections between this activit)
and mathematics. -

Occupations Related toeThis Activity .

What occupations might use an activity similar to this one? Have your s’
dents complete the career section on their Activity Sheets. After class
discussion, they should-add these occupations to the list: '

- MATHEMATICIAN . SURVEYOR . BRICKIAYER - -
COMPUTER PROGRAMMER ~ ARCHITECT MATH *TEACHER
SYSTEMS ANALYST ARTIST '

‘Discuss the kinds of courses people going into these occupations\shogld“
in high school. Have your students add these-courses to their Activity .

Stress that women‘and mén can be equally successful in mo$p careers, if
they are qualified.” P TR IR I

Suggested ‘Independent Activities o
"jtThese suggeét%ons appear on Student Activity Sheets.)

Develop your own.nﬁmerical‘séQuenceétand/dr'solve those developed by you
.classmates. . - . L R T




MODULE 2; NUMBER 4 - PATTERNS AND SEQUENCES

Student Activity Sheet

,n\-_ )

Your Name- - ' - _ " Date

0verv1ew

This act1v1ty will help you develop your sk111s of observatlon, ana1y51s,
reasoning, and computation. ,

Math Skills You Need to Remember " .

information. B _ o =

Th1ngs You Will Need

' Patterns and Sequences Worksheet and a penc11

N

Vocabulary
| sequénce: a series; one thing coming\after.another'f
pattern: a pred1ctab1e sequence based\upon repetition Ofx
o : elements and/or procedures i
elements: things that are essential or necessary for mak1ng
’ o or dolng somethlng, co onent parts’ '
procedure: the way of d01np something (adding, subtractlng,
‘ o . . multiplying, and dividin » )
repetition: . = using or doing something myre than once
. relationship: the way one element compares\to or works with
' ' »another»

: A
\,
by

~When You Finish You Will Be Able To

Recognlze patterns and . re1atlonsh1ps in your numerlcal world
: r : .

Aefivitz

See Worksheet. ‘Thls act1v1ty may ‘seem strange to you at first, but it' s
really fun when,you get into it.. Don't worry if some of your classmates .
seem to be working faster'than you are. The object of this activity is ‘
to figure out the pattern, not to. see how fast you can whiz along.. Have g
fun! ‘ .
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Occupations Related to This Activity’

r

(You méy bch'eck‘ the MATHCO Career Wail Charts to get more infbmation about
a career in which you are interested.) _ :

OCCUPATIONS o SUBJECTS NEEDED IN HIGH SCHOOL

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

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

g

'Exploring on .Your Own : //\/

Develop your own mumerical sequences and/or solve those developed by your

"“'classmates. . . -




.o MODULE 2, NUMBER 4 - PATTERNS. AND SEQUENCES

. ' Worksheet

F1nd each pattern and continue the sequence by as many numbers as you can.
On the lines below edch sequenCe explaln how the _pattern works. The first
one is done for -you. : :

1. 1_3-5-7-9-11-13-15--17-19-21-23-25

You coumt by two to get the next number.

2. 1-1- 2 - 3 -5-8- 13 - 21 - 34 - 55 ~ 89 - 144

Add the 1ast two numbers to get the next number.

—— nd

3. 3-6 - 9 - 12 - 15- 18 - 21 - 24 - 97 - 30 - 33 - 36

|

Add three to’ get the he next number.

———pr

4. 1-3-9-27- 8l - 243 - 729 - 2,187 - 6,561 - 19,683

\.

‘Multiply each number by three to get'the next number.

.\

5. 1-3-6- 10 - 15 - 21 - 28 - 36 - 45 - 55 -~ 66.- 78 - 91 o

ﬂgg_EYEL_Eﬂfllfgg_Effgg! then add four, then add f1ve, etc.

6. 6 -13-20 <27 - 34 - 41 48 - 55 - 62 - 69 - 76

Add seven to get the next number.

- 7. 72 -‘63 - 54 - 45 - 36 - 27 - 18 29 -0

\ -

Subtract nine to ggg_the next ‘number;’ or it fbllows tbe pattern-ff*f N

<

9x8,9 % 7,9 x 6, 9 x5, 9 x 4, etc.
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8. 2:- 4 - 6 -8 - 10 - 12 - 14 - 16 - 18 - 20 - 22:- 24 - 26

. Add two to get the next number. L ".», .
o . S ‘ » g
Fo 9 2 -11-20-20 - 38 - 47 - 56 = 65 = 74 - 83 = 92 = 101

Add nine to get the next number.

10, 43 - 37 = 31 - 265 - 19 -~ 13 -7 -1

v Subtract ‘six to get the next number

11. 20 - 10 - 5.- 2% - 1¥ - 5/8 = 5/16 - 5/32

' -  Dpivide hy two_to get‘:he next number.

-

12, 3 -6 - 4 - 8 - 6 - 12 - 10 - 20 - 18 - 36 - 34

It follows the pattern; double . the first number, then sub—v'

.

' tract two.

' 13. 100 - 1 - 99772 - 98- 3 97 — 4 - 96 = 5.- 95 ~ 6= 94 .

- ’Subtract one to get the flrst, thll‘d, flfth, etc., numbers,."'..‘.' :

add one to get the second, fburth, 51xth, etc., numbers.f'

14, 1-5 - 6 L 11c 177 28 - 45 - 73 - 118 - 191'

¢

Add the 1ast two numbers to get the next number. w;g-f‘”

- 15. ,,>'88 - 44 o 22 - 11 - 535 - 2 3/4 - 1 3/8

'DlVlde by two to-get the next number.iJ
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N

16. 123 - 456 - 789 - 101 - 112x- 131 - 415 \161 - 718 = 192 _

To. find the’ next number, count bg ones and malntaln a pattern

of three-dlglt.numbers, o .mh-' .

17. 0_50_5_45_10_40-15-35—20-30-25—25 ‘,"»f

add five to get the f1rst third, fifth, etc., numbers,
n

subtract,five'to‘get the second, fourth,;s;xth, etc.,_numbers.

18. 1 - 24 -7 - 11 .16 - 22 - .29 - 37 - 46 —.56 - 67 = 79

It follows the pattern: add one to the flrst number to get

N

the-second number, add two to the second number, etc.

19. 20 - 19 - 17 - 14 210 -5- 1) (-af - (-16)

Subtracf one from the first number to get the second sub*

tract two from the second number,.then three{ ﬁhen four, etc.
Vo . “[, N

20. 2-4 S 16 - 256 - 65,536 - 4,294,967,296

" Square each. number to get the next number.

In this.next sectlon, dec1de wh1ch number 1n each sequence does not fit
the pattern. -On the lines below each sequence, e_xplaln why tHe numBer
doesn t fit the sequence. o : - '

1. 10 - 21 - 32 - 43 - 53 - 65 -, 6 --87 bf»; 53

. The other numbers ‘are formed by addlng eleven to the prev1ou§

number. T

2. 8-16.- 2430 -40-487:56-64 . - 30

J:,dTbe:other numbers:aré multiples of eight.
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3.-3-6-9-12 --16 - 18 - 21 4 16 -
' The other numbers:are multzples of three.. »
e \ '--' ) X X R . . : i
© 4. 5-254 - 20-3-16-2-10 16
Slxteen ‘does not follow the pattern of subtractlng flve from .
the seCond,‘fburth, szxth,.etc., numbers .
5..‘12 -2 - 34.- 43 - 56 - 65 - 67 - 87 Lo 67 -
The 1nconszstent number does not fit the ‘pattern of countlng by
ones- to fbrm two—digit numbers and then 1nVert1ng them.
6. 2-3-10 - 12 -'13 - 18 -20-21-22 ¢ . __18

- All of the other numbers use only the. d1g1ts o, 1 2 or 3

— . B . N

5

125 2/3 - 3/4 - 4/5 - 5/6 ~'6/6 - /8 - 8/9 &6

Each numerator and dehominatOr continues the pattern of count- °

ing by ones.

3/5 - 6/4 - 15/2 - O/5 - 3 - 12/8 . .0 3.
All are.fractions except‘fhree. e LT
One - e1ght - eleven - elghteen - forty - elghty S foity' B

When written: as numbers (1~ 8—11-etc ), a11 the others contaln

a0 .
an elght or a one...g‘l-' e *“".H~ “T’V*~;v»

v‘"

3/6 - 2/4 - 5/10 - 1/2 - 2/3 - 4/8 - 1z/z4’h‘ -;,2/;:3,;

—A11 the other fractuons eguél 1/2 when reduceditO»thelr 1owest
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Teacher Activity Sheet. . , o ’ e
Ove———www L | e e
Your students will gam experlenoe in recogmzlng and u's‘ing, patterns -and :

sequential development..

~

Math Skills Your Students Will Need

Analysis of visual materials.

Time Allotment . /, - L .
_»-One class period.} o
Objectives. = = _ \: ,T

Your students,,.will_ :

1. -Disco\,rer_' patterns in visual elements.

.- Identify sequential 'reiationships.

Solve sequent1a1 problems.

. Be 1ntroduced to basic v1sua1 elements of art and mu51c

+ -

Develop skﬂls of observatlon .
. Develop skills of analysls. o T .
. Perform tasks that they often encounter in standardlzed tests

TN O Y N

. Materials Your Class.Will_Nee'd

Art and Music Worksheets and pencils. ot
Vocabularz . | Sl .:Ii"»
elements. - ‘thlngs ‘that are essent1a1 or necessary for maklng -
) R or domg somethlng, component parts ,' o
. -+ pattern: ! pred1ctab1e sequence based upon repet1t10n of
- . - elements and/or procedures ~ L
sequence: a ser1es “one th1ng or ‘event . comlng after another S f
repetition: usmg somethlng more than once S
variation: =~ a change © - ; '

relationship: S _the way one element compares to or works w1th another =;;7f
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,rSelf-Concept Bu11der

=_Your students will rely upon the1r powers of observatlon to solve v1sua1

'problems" that_allow for_some: creative self-expression. They will gain
: exberlence and self-confidence in a relaxed atmosphere performlng exerc1s;
"bthat they often- encounter . in stressful test- taklng activities. o

Act1v1tz '
|
1\ See Wb?ksheets ) . .
2. Discuss with your students the connectlons between th1s act1v1t){ ‘
and mathematlcs

N .

-

Occupatlons Related to This Act1v14y

3 R T S
What occupatlons mlght use ‘an activity s1m11ar to. th1s one? Have your stu-?
‘dents ccmplete the career section on their Act1v1ty Sheets After class '
d1scuss10n they should add these occupatlons to the llst v

MUSICIAN ";,FIHVMAKER R © RESEARGER ,Ef-'.; ;‘7_:

"’ngMPOSER - - MAPMAKER (CARTOGRAPHER) * SCIENTIST | |
ARTIST ~ ARCHITECT - ~ COMPUTER PROGRANMER

/

D1scuss the k1nds of courses people going into these occupations should .
take\dn high school. Have your students add these courses to. the1r Activ-

o

ity Sheets. - : o T T

‘Stress that women and men can. be

equallyisuccesSfui-in_nost'careers, if
, they are qua11f1ed e N . RN

-Sgggested Independent Act1v1t1es

h(These suggestlons appear on Studen' Act1v1ty Sheets )

1. »Identlfy v1sua1 patte,_’
- class.. : ‘ e : . .
2. . Identlfy re eated patt*rns i mu51c by llstenlng (bass phraslng,

L 1nstrumentat'on, etc. )“,;ﬁ; e R

b_§3,‘gUse stamp: pr1nt1ng te

" .‘ga;j;Prrnt a decoiatlvfﬁ ?f&w
*”:*,?.'[tlcle of clo “ (wi




MODULE 2, NUMBER 5 - ART AND MUSIC
Student Activity Sheet

Your Name ___ S Date _

'-&mnnav K K : Co

) Th1s act1V1ty will help you develop the sk1lls of observatlon and reasoning
necessary to make sense of our visual env1ronment It will. help you learn-

to see things for what they are, and not necessarily what:they mean or stand -

- for. It will also introduce you 1o some special shapes and figures that -
‘ artists and mu51c1ans look at and use in their work. Don't worry about what
‘the symbols mean. "Just look. at them and try to "see" them as p1ctures
'Remember, ""One picture is worth a thousand words.' .

e
<

Math Sk1lls You Need to Remenber ' |

~

You w1ll need to analyze the 1nformatlon your eyes g1ve you to f1nd how
the d1fferent elenents relate.to one another TR
, . L - .-;

s

4 .

_ Th1ngszou Will Need _ o S L A;
i

Art .and Mu51c Wbrksheet and a penc11 o - o i
.o ) ]

i

Vocabﬁlagy | ;‘ ' o "‘

elements R thlngs that are essential or necessary/for mak1ng
ﬁﬂj-—m--——~-.““.or doing something; component parts; . -
pattern: . ) a pred1ctable sequencé’ “based upon repetltlon of D
. ' -~ elements and/or procedures S T [
f--‘seqUence: Lo ‘a series; -one th1ng or event . com1ng after another
‘repetition: = - using somethlng more .than once !
. variation: . = a change - ‘ ' P ’
-.relationship: the way one* element compares to or| works W1th anotherg.i

. . 4 IR !
. L : o .
When You F1n1sh You Will Be Able To o] ) S '[~

}Recognlze patterns and relatlonshlps 1n your v1sual world } |

Activity © T | o e
/See Worksheet. "~ | . . S .
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Occupatlons Related to ThlS Act1v14ty

(You may check the MATHCO C'éfreer Wall Charts to get more 1nformat10n about
a _career in wh1ch you are 1nterested ) .

OCCUPATIONS N SUB.IECI‘ S NEEDED IN HIGH SCHOOL

C
v

i \Are you interested in any of these careers'? Remember you can be anythlng-‘

_ ir you want to be--1f yon’"re qua11f1ed N ) _ o R

_,,\;
3*1

Women and men can do:the same jobs w1th equal success. Can't both woren: R
and men enter each of the occupatlons you've listed above? ° \ ’

\

Explorlng on Your Own

N

’.
ix
1
i

\ 1. _Identlfy v1sua1 patterns in mu51c at home, or perhaps in mu51c '
S~ class. AR
2. Identify repeated patterns in music by llstenlng (bass phrasmg,

g 1nstrumentat10n, etc ). o e '
\_\3. Use stamp pr1nt1ng tech\n\lques to:

- Print a decorative pattem on a p1ece of materlal or an ar- . |
" ticle. of clothlng (with. permlssmn, of course) :

’b“, Print a ‘design using repet1t10n of shapes and colors. g 'Q iy

. ‘C' Pr1nt persona11zed Statloneq usmg a pattern based on 1n1t1als.;
d De51gn g1ft-wrapp1ng paper ~ :

\J_.. .

.




. \-.“‘ . . ‘ . ‘ ‘ ‘ » . o ' - |>‘
MODULE 2, NUMBER 5 - ART AND MUSIC - o , |
S : ~\ Worksheet - | RN o o

Cep - 4 N . o . ’

e N N

“In each of thelfollowing grdups\ which element does not fit the pattern? o
p N E\ O

AN 1B N

(Contains a '
curved, 1ine)

(No -dot) - -

A'.;,J

) thote pateer
is: 'not*j;dc'an‘:

| (Four. notes
"1 not tns

ERI

Aruitoxt provided by Eic:
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e
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- ' % i : —'(éhading is’
. . .- b SO - " not half) -

R Y - Ve ) \

>
w
(@]
o
tr

N

. - ! : . f . T \ B

® , s b i A ,

s.|e e l: | [ ‘—| 14
‘ . e le ® . . 1 o - - (Dots are:

i ‘corngrs)

10.

(Note "pat-'
: : . tern is no
— - — T down, up,

' ' “down)- ™.

Decide what should come next in each of the foliowing sequences. Draw ,
it in the space provided. } , o ‘ ' - /

Aruitoxt provided by Eic:
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Look at the following cartoon sequences. Draw ,whai:_you think Happens. next.
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Continue these- patterns:

A E F H I '.. All alphabet 1etters formed w1th stralght
11nes only; in order,. _

S 2‘_ B C *G J_ - All alphabet lef:ters that contain a b

- T - N curved line; in order. “ . i

3. ‘ OO D .= One circle, one square, two circles,

one square ’ etc

. h\ A ‘7- ) 16
| TN D - AR
a. L \ VIAV V] ]
. \ 7 G 17 - Y
U '_J// X .‘4/ A -

S 444 n!uwﬁ| §35447 - e it ot ot e sement e

S~ P - f

oz The\.\last three triangles repeat the .
beg.lnnlng of this pattern; the pat—

8.
tern ghould cont.lnue from there.
LY
. . ) v - o » | S
L 9. m ( H > m - ‘One “m," two.horseshoes, one “m, " etc.
- . ) . -  . 2 R o

' line or 'space- in. each new. bar -
of mus.lc.—---m»—~~—~~—~—— e

o H—TA—‘—J— . .= Each note moves up to the next;




’Time Allotmeht

MODULE 2, NUMBER 6 - LANGUAGE ARTS/SPEECH COMMUNICATION =~ .

oo "Teacher'ActivitY'Sheet

Ovewiew - e e e _. — ey ..;‘ e

Your students will ga1n experlence in: recogn1z1ng and us1ng patterns and-
sequences to encode and decode messages.

Meth Skills Your Students Will Need

Analysis of coded information, addition, and subtraction.

Two class periods.

Objectives - | : o ' o R
Your students will: | R o

. Search for and 1dent1fy patterns and sequentlal relatlonshlps.

1
2.. Solve sequential problems. o
3. Encode and decode messages. i
4. Reinforce addition and subtraction sk111s K =
- 5. Develop skills of analysls.__ ' . ' .
_Materials Your Class Will"Need - . o S 1 o "M.‘”ﬁ o
- Language Arts/Speech Communlcatlon Worksheets and penc11s ‘the Morse code
audlotape. K
Vocabulary . , i R
. ftode: - a set of signals or symbols for seﬁding messages ‘or -
- giving information in a unlque way - - '
encoding: putting regular language 1nto a code e . o
decoding: ~ putting.a coded message into regular language
symbol: - . something that stands for .or takes the place of
- somethlng else S _ 3 : -'.“C’;;
Morse code: a code .developed. by Samuel Morse for use in tele- i
—-—_graph systems; the Morse code 1s made up of dots REERT

and dashes
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Self-Concept Builder
'wiffYﬁﬁi_giﬁ&éﬁfémﬁiiiwdévélop“théii"bﬁﬁ_&BEE& 1angﬁé§€~f6 thﬁﬁﬁi&éféﬁfﬁ;i’Tf#w;
.~ special” group. - ' - . o , '

Activities - - SN

S

See Worksheets.

After -your students have completed the first three pages of the -
Worksheet, play a recording of the international Morse code.
Your students should ''read'' silently the Morse. code on page 3
of the Worksheet—as they listen. e Lo :

3. Allow time for'diécussion," I

4. Now play the next part of the recording, whichiconsistsfof'three o
‘recorded messageg,in:internatiqnal Morse code. The messages are:. -

a. Careers in math are exciting for women and men. o

'b. Everyone needs to -take math in senior high school. N

"c. The above two commercials have been presented by our sponsor;
"~ MATHCO. o . o

5. Youmay also wish to present the following Commmication Model to

-your class: ‘ - ‘ i L

Encoder o Message o Deéoder
~ Sender R . Medium . : Receiver
Decoder . Feedback ' Encoder

6. Discuss with your students the comnections between these activities
and mathematics. " : : : S ST
;

Occupations'Reiated tovThese Activities
What occupations might use activities similar to these? Have your students .
complete the career section on their Activity Sheets. After class discus-:

sion; they should add.these occupations, to the list: | ok |
PUZZLE WRITER © /RQUEOLOGIST  MILITARY OFFIGRR |
sPY . e ETYMOLOGIST‘Z‘ - 1.*'fCOMPUTE?'PROGRNWWER;:
TRANSLATOR - © LINGUIST' I
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| -3_ ..‘
Discuss. the kinds of courses people going into these occupatlons should
" take in- h1gh school. Have your students .add these courses. to their Act1v1ty

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

Suggested Independent Activities !

(These suggestionsgappear on Student ActiyitySheets.)\

1. Develop and use your own written code

2. Develop a spoken code, e.g., "pig" Latin. \
- 3. Make a list of codes you ‘already know and use (mu51c, signs,
S slang, numbers, etc.)..
4.  learn of other popular codes (51gn language for the deaf, 51gna1
flags, etc.). |
5.

Research the history and uses of codes. ‘:‘

At L PN e v = Ry e

\
!
\
1

AR 62




 MODULE 2, NWBER 6 - LANGUAGE ARTS/SPEECH COMMUNICATION
Student Activity Sheet S |

Your Name . =~ Date™

Overview

. This activity will hélP.You-déVEibp unique ways of commmnicating. Whenevefil

we"talk or write to our friends, we are using codes and symbols. We can
only communicate with people who speak the language--or know the same code
weé are using. By developing new codes, we can limit the number of people

who can understand what we are saying.

Math Skills You Need to_Remembef

Addition‘and_subtraction.

Things You Will Need )

Language Arts/Speech Commmication Worksheet and a pencil.

.. Activity -

Vocabulary | o o ' e

_code: .~ aset of signals or symbols'fOr‘sending'messages'or

R giving information in a ‘unique .way
encoding:  putting regular language into a code
decoding: B putting a coded message into regular. language
symbol :’ something that stands for or takes thc place of

: ' - something else - LT

Morse code: a code developed by Samuel Morse for use in tele-

: graph systems;. the Morse code is made up of dots

and dashes ' SR ’ ‘

When You Finish You Will Be Able To

Encode and decode messages.

See Worksheet.
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&

‘Occupations Related to This Activity - » o ' ”

a career in wh1ch you.are. interested.)—— . -

OCCUPATIONS - o : SUBJECI‘S NEEDED IN HIGH SCHOOL

Are you 1nterested in a.ny of these careers'? Rem‘emben‘:,‘ ‘youvean' be anything ‘
you want to. be--1f you are qua11f1ed o ;“z\‘ ’ -
Women and ‘men can do the same jobs with equa1 suceess;.“ Can't’ both«women |
and men enter each of the occupatlons you've 115ted above?

\ .

Exploring on Your Own

1. Develop and use your own written code.

N

.. Develop a spoken code e.g., "pig" latin.

3.",-Make a list of codes you already kn w and use (mu51c, 51gns

slang, numbers, etc.). /

4. - Learn other popular codes (51gn 1anguage for the deaf 51gna1
flags, etc.). S

5. Research the hlstory and uses of (codes




[

DECODING “You are’a sec et agent ina forelgn country “Your
] ' headquarteérs sends you the following important mes-
sages, which ydu must decode before you can follow
the instructions. 1Break each code ‘and yrite the decoded‘messages. Also,
explaln how each codc works'; - S : E

: x ) \"\..A
\ . ) .l “ . ‘,\»\
1. CLUE: , M, A, T,H = 13,1, 20, 8
. MESSAGE: . - 12, 15,15, 11 | 6,15, 18 zo,\s 5
- 13,1, 14 9,14 20,8, 5 2, 12, 21,’5 -
19, 8, 9, 18, 20. A b
bECODED MESSAGE: - A Look for the maA\ in the blue shl_r*_'____ \\*ﬂ_ L
HOW THE CODE WORKS: A =1, B=2,€= 5, F =4,
G = 7, etc: L \
N
A\
2. CLUE: x- . M, A, T,H = 26, ,\\
'MESSAGE: | 40, 16, 10 32, 58 46, 30 6,8
' o 18,,. 38 "'2, 36, 6 26 10 40 18 6 "
DECODED MESSAGE: ~ The password is "arithmetif,” //\ S
) . .. - - . T . ..\‘ ] V s \ ...
HOW THE CODE WORKS: ° Divide each clue number by two, and that BN
number represents 1ts correspondlng letter when A = \B ,,‘ _ \ o
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3. CLUE: M,A T, H = 0,CV,J
’ ’ ’v

‘ ’ v: ’ :“ K: P-

< C)
‘L"‘o

’

DECODED MESSAGE D

G

) ) | o . _ N
Meet,the dady at the train.—~ T ./v i

.E P

HOW THE CODE4W0RKS * Take the letter in the code and count back

b} .
two to get the decoded 1etter M N'Oﬁ/ ABC, ZA B, ‘ete.

2
{ . . ] . .
N l / : . e N . .
\ . . T s c e
] - g

i ‘ //
4. CLUE M, A, T,H =/J,V,C, O

R, V,A,R  X,H,B/E G V,T, LV, P, R

| I‘\ ;C,;_"O,'R' G, V, E L U, R, 1 T, O.
‘ "—

DECODED MESSAGE: |

!
1
\ . . v r
- *HBW-THE CODE WORKS: w- Lette; the alphabet in reverse, 'starting - ' = =
‘ ¢ =7, D=28,.E.=R, etc.

with A =V, B = U,

" — { — -

5. CLUE: M, A, T("’H = NL, BZ,‘US,- G . —
. i \ . .

MESSAGE: - . MK, FD, BZ, WU, FD  US, PN XV, OM -
’ OM, PNj XV! T I - .
" DECODED MESSAGE: - . Leave|itown now! T

1

Y

- - - | . T \
HOW THE CODE WORKS . Each igtter is represented by a combination |
- i | \ L
\ of the letter, that follows 1t\and the letter that pre#edes it: \‘ \
‘ T — — , T
‘\ /US = T, NL =M, DB = = C, etc‘,. \ . ) » ' i / : ol
. — : ; ais
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B . /‘ . 7 s . L . . . Ic H
ENCODING - Use the symbols of the 1nternat10nal’ Morse,code‘
’ ‘to encode ‘the following: '

. ' ' . ] E

|

INTERNATIONAL | _
MORSE CODE o N it

[
|
RS S
|
l
[
|
T——

’;:g;_mmgnw>
i
b=t

Encode your £ull pame:

. . A ‘
:
- . ) .
« e e s . o
- . i
. ) v e R . L .
) ' o : o
. . sl - L B .
- . . . o ) -
. ‘ .

5

Lo}

.-._ ¥ 2. Encede the name of your's,’c?hool:*

°

. . .3. -Encode thjs message: | e

‘___ - - SAMUEL MORSE INVENIED [THE MORSE CODE.

z T oron G
|

™o " O
1
I
|
1
~
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You will now hear an audiotape of the internmational Morse. c?de (see page.
" three of this Worksheet). . I ' e
‘Now, listen to, three messages given in the interna;ional'Mérse'code. Listen
closely .anl copy -the messages.using dots and dashes. Then, after’'you have - -
copied all three messages; decode them to find out what the messages say.*.
. . d L. ] - . . - . - .

v .

' . } . ' . ) ¢ ' . o
1‘.' ‘ ) L] . .
/ . .
—~
- B G T
: K
b3
[
K
/ :.‘.f'_.'\ '-
. / - Y
2 SN
I ’ . :
D
L - - s
. . ; L] o,
’ AN | .
. — /
: .'. “‘.L ~ .1’
. R ,
| . - ]
\ : e ]
- s ’ v " ©
. . i ! e s
- . o P
3 . ﬂ /
T —
) '/_‘vi' s 4 -
,\ //. ° -
a ) / ’ d 2 v
. /. § . y:
. [ S - /.,/'! . * .
‘ - { ' = i P
Ty o T
— =
‘ ¢ \I P rd : L. 8
s v - ; B '\
. . L .
- o / . - B R .
- . Co L L N o '
*We encourage teacbers to have- fun figuring out this one along -with students:

/




MODULE 2, NUMBER 7 --LANGUAGE ARTS/PCETRY

Teaéher7Activity Sheet

2

Overview e
_ 'Your students will gain experience in recognlzlng and using patterns and
~ _ sequential development in verbal poetic expressions. 5\
h-al » 7 4

Math Skills Your Students Wlll Need - : S

Analysls of verbal and v1sua1 mater1a1s to find patterns and sequence.

Time Allotment ‘ ' - . . 4 =

One class period.

Objectives ‘ .

~ Your students will: - a V\F\ e

1. _Search for and identify patterns and sequent1a1 relationships.
2. Solve sequential problems. 4 !

‘3. Gain experienge‘in working » . the méthaniés of poetry and creative
writing. '
Enhance the development of the1r analytical sk111s
- 5. Apply to poetry'the thought patterns and skills used in math.

Materials Your Ciass Will Need

. _ o -y L
Language Art/Poetry - rmation Sheets and Worksheets and pencils. .
Vocabulary '

pattern: ] an a'rangemeﬁt in a regular or formal manner

rhyme scheme: the puttern in which words rhyme in a goem, either

witfiin the lines or, more often, at ‘the ends of
lires; rhyme schemes are 1abe1ed with 1etters/'

sequence : - a wontinupus or connected series

* Se1f-Concept Builder

Your students will have an oppartunity for creative. self- expresslon tharazgn
poetry.
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S ; o /
Activity - _ : /
1. See Informatlon Sheets and Worksheets. /

2. D1scuss ‘with your students the connections between th1s activity’
and mathematlcs

_ f : 1';\ : .
Occupatlons Related to This Act1v1ty - :

-~ -What occupatlons might use an act1v1ty similar to this, one’ Have your stu-
dents complete the career section on their Activity Sheets After class
d1scuss1on, they should add these OCCUpatlonS to the 11st

WRITER § ‘ : _ LITERARY CRITIC o
POET | o ENGLISH TEACHER -
"LYRICIST | / ;

i I
I . ,L . ! .
Discuss the kinds of courses pe0p1e going into these occupations should take

in high school.. Haye your tudents add.these courses to their Activity
Sheets. . R L ——

/,

Stress that men and women gan be equally successful in most careers, if.
they are quallfled | -

'

| ‘ | /’
Suggested Independent Actlvutles ' '
l

“(These suggestloqs appear o\ Student Activity Shee*s )
r\

1. Compose a poem of your own, fo110w1ng a rhyme scheme you develop
2. Set your poem to musri j '

e 3. Wr1te new’ 1yr1cs to a\song you already know.

.._‘4._ -~

!
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Student “Activity Sheet

Your Name i - Date

Overview

In this activity, you will discover that poetry is a mathematical form of
self-expression. A poem often follows a set pattern and sequence just as
‘sets of numbers do; if you can find the pattern and resolve the sequence,
‘you can write a poem. o

Math Skills You Need to Remember

Analysis of verbal and visual materials to find patterns and seqnence.

Things You Will Need

Language Arts/Poetry Information Sheet and:Wbrksheet and a pencil.

L

Vocabulary
pattern an arrangement in a regular or formal manner
rhyme scheme: the pattern in which words rhyme in-a poem, either
- within the lines or, more often, at the ends of
‘ lines; rhyme schemes_:_ are labeled with letters
. sequence: _ a continudus or connected series

When You Finish You Will Be Able To

Recognize patterns and rhyme schemes in the poetty you read and ‘use patterns
and rhyme schemes in the poetry you write.

“Activity
tSée Information Sheet and Workshect.
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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.) x ‘

OCCUPATIONS S © SUBJECTS NEEDED IN HIGH SCHOOL

g e = e e e

+Are you interested in any of these careers? Rémember, you can be anything
you want to-be--if you are qualified. .

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

-

Exploring on Your Own

~w*ﬂ>~“mw~w~~~~wlrw~ebmpose-a*peem~of—yourwown7~fol1owing—a—fhyme~éehenmrfyéu4develep¢~

2. Set your poem to music.
3. Write new lyrics to a song you already know.




MODULE 2, NUMBER 7 - LANGUAGE ARTS/PUETRY

Infonmatlon Sheet

e e e

A rhyme is the repeated final sound of two or more words. The most common
kind of rhyme is end rhyme, in which the rhyming words come at the ends of
the lines. End rhyming %ollows a fixed pattern. Here is one-common end-
-thyme pattern:

Roses .are red, a
" Violets are blue, b
Sugar is sweet, ' c
And so are you. b
Line one ends in the first sound, called "a." Line two ends with avdifferent
sound, called 'b." Line three ends in yet another sound, called '"c.!' But
line four ends in.a sound we've already heard in line two, so it is.also

' called '"b." Therefore, we: have what we call.an-!a, b, c, b" rhyme pattern or
scheme. :

The "a, b, c, b" pattern is one of the most common rhyme schemes. Here is
another poem that uses this pattern or scheme:

An emerald is as green as grass, a
A ruby red as blood; | b
Aisapphire shines as blue as heaven, c
A flint lies in the mud. o b
A diamond is a brilliant stone, a
To catch the world's desire; b
An opal holds a fiery spark, c
But a flint holds fire. b.

“The ‘words to songs, whach are also called '"lyrics," are a form of poetry -
On the following pzge are the words to a famous song, along with the rhyme
.scheme or pattern

This unit was developed by Linda Kramer.

oo R
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Oh, give me a home, a
Where the buffalo roam a
And the deer and the antelope play. b
Where seldom is heard, . o
" A discouraging word, - ' c
'And the skies are not cloudy all day. b

 Notice that although lines three and six are in different stanzas (or poem
paragraphs), they still end in the same sound, so both are nmamed 'b.'" Here
is a longer poem with an even more complicated rhyme scheme :- '
STOPPING BY WOODS ON A SNOWY EVENING

" by Robert Frost .

Whese woods thése are I think I know,
His house is in the village though;
He will not see me stopping here

PO

To watch his woods fill up with snow.

My little horse must think it queer
To stop without a farmhouse near; .
Between the woods and frozen 1ake;
The darkest evening of the year.

>

He gives his harness bells a-sﬁéke

o n o o

" To ask if there is some mistake. -
The only other sound's the sweep
Of easy wind and downy flake.

0O @& 0o 0

The woods are lovely, dark, and deep,
‘But 1 have promises to keep, = '
And miles to go before I sleep, .

And miles"tp go before I sleep.1

[« VRN « PR « P & 1

Igrom The Poetry of Robert Frost, edited by Edward Connery -Lathem.
Copyright 1923; © 1969 by Holt, Rinehart and Winston; copyright
'1951 by Robert Frost, Reprinted by permission of Holt, Riniehart

T ‘and Winston, publishers. :

-

o




Module 2, Number 7 - Information Sheet

-3- ) ‘ '.
There are many different kinds of poems that have special rhyme schemes. a
A limerick, for example, always has five lines. The first, second, and
fifth lines of a limerick rhyme with one final sound, and the third and

fourth lines rhyme with another final sound. A limerick has the following
rhyme scheme: 'a, a, b, b, a." For example:

St

There once was a lady naméd Bright, a
Whose speed was much faster than light. a
She set out one day, '. . -Db
In a "relative" way, . b

a

And returned on the previous-night.

There is plenty of room on this pége for you to try to make up a limerick =
of your own. Reread the sample limerick several times to become familiar

with how its words follow a_certain rhythm, remember to follow the 'a, a,
b, b, a'" rhyme scheme, and give it a try. ’
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© ’ Worksheet
. Figure out the rhyme schemes of the following poems:
" 1. VERSE'FROM TRADITIONAL ENGLISH FOLKSONG

Life is a toil and Iove is ‘a trouble . a

Beauty will fade and riches will flee b

Pleasures they dwindle and prices they double _ a

And nothing is as I would wish it to be. . b
2. ~ THE LIZARD
' . ‘by Theodore Roethke
The timevto tickle a lizard | 8
‘Is before, or rigﬁt after, a blizzard. o e
Now the place to begin ' o | b
" Is just under his chin-- N - b _
And here's more advice: v | . c
Don' t poke more ‘than twice , c.
At an intimate place like his glzzard 1 L _ 2

See if you can th1nk an end line for each of the following poems.
sure they match the rhyme schemes that are given.

3. My favorite flower is. the rose : : a
It dellghts my eyes and my nose. - oa

I could watch it by the hour: . ‘ g b

b

I'The . Lizard," cOpyrlght © 1961 by Theodore Roethke from the book
The Collected Poems of Theodore Roethke. Reprlnted by perm1551on
of’DoUbledéy G Co., Inc. S ‘
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4.

The rhyme schemes and first lines of two poems are given.

It's hard to wait for the summer sun,

When eﬁery day 1is mine to fill

" With games or whatever I will,

=

When I am grown, some years from now,
A sailor's what I want to be. .

1'11 have my own sailing ship,

I once found a little dog named Spot,

"Who worried its parents a lot.

It whines, barks, and wails,

2

And pulls other dogs' tails,

to make up the rest of these poems. -

7. 1 wish I were a kangaroo,

When I get older and pick my career, -

’ fé‘n
e - . ) R

* 75

77

[+

o o

o o

It's up to you
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Teacher Act1v1ty Sheet

Overview

Your students will ga1n experience in recognlzlng and using. 1 gical sequence,
order, and structural relationships in comp051t10n

_Math Skllls Your Students W111 Need

Analysis of verbal and v1sual materlals to find patterns and loglc
tial ordering. _

Time Allotment

One class period.

Objectiues : _ _ S e -’
Your students will discover.how toE_ . R

1. Identify and use logical paragraph development.
2. Identify and use t0pié sentences.

3. Write a paragraph in a sequential order.

4. Demonstrate composition skille.

5. Demonstrate analytical skills.

6 Recognlze patterns in writing.

7. Become selective and discriminating in choosing necessary information.
8.  Translate verbal information into useful math problems.

Materials. Your.Class Will Need

Language Arts/Composition Worksheets and penciie.

"

-Vocabulary . _ o o
topic sentence: the sentence that "sums up'' the information in‘the'i
. ' . paragraph
p * transition words: words that transmit one idea to the next one, e. g R
3 ' ,then, when, now, also, next, howevet
. content: that which is contained or held within somethlng,
\ ' . what is in a book (or a paragraph)

77
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.

\

Self-Concept Builder -

Your 'students will have an opportunity for creative self-expression. "
: \ ‘ : . :

Activitx
1}\‘See Worl sheets.

2. DlSCUSS ‘with your students the connectlons between thlS act1v1ty
and mathematlcs v S L SO

Occupations Related to This Activity

What occdaatlons might use an act1v1ty similar to thlS one? Have your stu- -
dents complete the career section on their Activity Sheets. After class '
dlscu551on, they should add these occupations to the list:

K

JOURNALIST . AUTHR
EDITOR S - ENGLISH TEACHER

PLAYWRIGHT

DlSCUSS the kinds of courses people going into these occupations should

take in high school Have your students add these courses to the1r Act1v1ty
Sheets. . . - .

Stress that men and women can be equally successful in most careers, if

they are qualified..

Suggested Independent Act1v1t1es

(These suggestlons appear on Student Act1v1ty Sheets )
‘1. Keep a journal of your da11y act1v1t1es —
2. Look through daily newspapers:
© a. Notice how head11nes J'sum’ up" the contents of articles.

. _b. Are there any letters to the ed1tor “that c0nta1n unnecessary -
information? - : -

c. Circle transition words or. phrases

3. Proofread your homework, taking care to omit. unnecessary 1nforma—
tion and to keep your thoughts in order.

- 4. Select a problem from your math book and wr1te a story about: a
~ situation that the. problem would fit.

\




. tial order. = . . v ¥

_ Student ACtlmt)X Sheet - A

’

Your Name N R " Date : o /

i !
Overv1ew,,a ‘ , S \

— = e ! -

~

This act1v1ty will, help you take a "mathematlcal” approach to your writing. o
Just-as you look for patterns, sequence and loglcal order in your math prob- .
lems, the .same thinking can .apply to' your comp051t10n ~ Be very obJectlve and o
sc1ent1f1c as you, wark with the stories in this lesson, and try to see each Y
'sentence as an element in a sequence ' S

; i
i i
H
|

Math . Skills You Need to Remember B i ;‘ i o S

*

nalysis .of verbél and v1sua1 materlals to f1nd patterns and log1ca1 sequen- ;

o Thnggs You Will Need L ' _di 3 : g g e

\ |
Language Arts/Comp051t10n Worksheet and a pencld
¥ ,

g l

‘ ’_k- ' . ‘ v . . LV ‘ .
{ . ' . P \ . C :
Vocabulag o .. 1\ . . : /,-U_ ‘
topic sentence : the sentence that "sums up“ the 1nfonmat10n 1n the
‘ ' - paragraph

J o L. | ‘ : ‘ »
transition words: words that transmlt one idea to the next one e.g.,
S then,twhen, now, also, next, /however

content: ' " that which 1? contalned‘or held within somethlng,
SR » - what'is in a book (or a paragraph) |
When You Finish You Will Be Able To; . L =

a
Write clear, concise paragraphs that follow a log1ca1 sequence and contain
no unncessary 1nformat10n . 5! :

Activity o ' R 7,;?,

‘ ' Lo : C T ‘
. See Worksheet. = : } f | . . Y A
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A.l\‘ v‘ \\ '/. . \ /!, . . - o '
L X . /',v - . - L i
Occqutlons Related to ThlS Actlv;_xf i coL : ‘ s .

-.(You may check the MATHCO Career Wall Charts to get more 1nformat10n aboiit’
a career in whlch you are. 1nterested }

1

OCCUPATIONS ~ - - o SUBJECTS NEEDED IN HIGH SCHOOL .
; ‘ ) ST ‘ IDEE.
' B | | o <
| : . Lo ‘ » ; e

‘Are ‘you. 1nterested in any oi these careers?

Remembe: -, -you can be anything'
you want to be—-1f you. are qualified. ‘ b ’

|- Vo
E L o\
Women and men can do the same JObS Wlth equal success. |Can't both women |
and men enter each of the occupatlons you've llsted above9’ , V7
! . ) '
Exploring on Your Own = - | | L {] | : X
| ~ s o v
1. Keep a journal of your'daily activities. ; . i
o ' . l\\
2. " Look through daily newspapers: | % k
a. Notice how headllnes "'sum up' the contents f articles. o
b.- Are there any letter _to the editor that coh ain unnecessary
information? _/“ N S ‘
c. C1rc1e tran51t10n words or phrases v . o
1 3. Proofread your homework taklng care to omit. ’vecessary 1nforma-7’ g
| o tion and to keep your thoughts in order. N . o
' 4. Select a pproblem from your. math book and write /a story about a ..o
- .51tuat10n that the roblem would fit.
| P
{ _ - ) . :
f L . ; ; . v’ ) .
| : |
| o A |
w T f ‘ : / ’
L . . / +a : ‘ - / .
| ’ / \
. //1 E '




MODULE 2, -NUMBER 8 - LANGUAGE ARTS/COMPOSITION
Worksheet * . - .

N a . | ! . C ' e
. o / : . :

In each of-the follow1ng paragrapiis, one . sentence does not f1t the pattern |
9ross out the one sentence in each,paragraph that ‘does not belong. :

Y

1. fJudy likes to visit her grandparents on the1r farm.; Judyls grand- . 'lf?
- mether- was-bern—in a 11tt1e town 1n-Kansas She enjoys he1p1ng=her Ty

_ grandparents do the chores Judy espec1a11y enJoys play1ng w1th a11

. the animals. After a hard day of work 'and play, Judy 11kes to.go- to
“bed ear1y and dream about what the next day on the farm will be 11keu

- ;
‘f, ‘ 2. Ted had seventy cents w1th wh1ch to purchase candy He spent flfty vl

' cents for two large candy bars Ted-had- three eav1t1e5 last- year o
e ' He spent fifteen cents on bubblelgum How much moneva111 xed have ;;l.7fﬁ

~ . 2N

\<\ - left over to buy candy tomorrow7 S v

0_[., . ‘ S ! . . \,a
In each of the following paragraphs whlch sentence 1s ghe top1c sentence? ;~ *:

) Under11ne the one sentence in each‘paragraph that best sums up the paragraph
‘ i
. \\ /’ .

[

\alarm went off everyone Just sat st111

3. What exc1temeﬁtI When the
' and 160ked around Nobody knew for sure what was happenlng F1na11y, '
 the teachers grabbed their grade books and began giving. hasty ins truc— f,;}
'taons Somehow ‘we a11 mace it out51de in 1ess than tWO mr’gtes |

*.

R \" It was the Jbest surprlse f1re dr111 our school has ever ‘had. \ : vi€

Y
-

’Fésterboyle is the most obnox1ous dbg I've ever seen He runs around

. _l .our nelghborhood all day andqall n1ght'bark1ng at and. cha51ng any- i
' th1ng that movés. He always ‘as dog “food - smeared all over hlS face -
‘and mud splattered all over hlS legs and. feet What S more he .- |
-—LOVES Jumplng up. on people and .getting stale dog fbod and,nmd on . .
them too. ' Has fur is almost!as wet and greésy as his nose. Yester-.
day he Jumped into the ~open w1ndow of our car and apparently tr1ed
.to’ h1de a dead rat under the front seat' " :

/ i i e, ;o )
. . . . ; ; | L >
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D

2 the Follow1ng group: of sentences in a 1 - . sequence.
sure to 1oyt for transition words that will help you. - entence that
teils whet happened first should be numbered 1, the sentence that tells.
happened second should he numbered 2 and so on.:

5. _5 Flnally, airline attendants _get to meet people and make
friends all over the world.
2 They have to be prepared to handle'many kinds of emeTgenc
Airline attendants ﬁave4very interesting jobs.

2 The many interesting aspects of a career as an airline af
<iant make it seem very glamorous. '

4  They ulso get to travel to many exciting places.

.

6. 5  Watching "Star Trek" on te1ev151on helps me make the adj

went to heing home agaln
- W?';; Once I'm up, it's only a minor torture hav1ng to get rea
to £0 to school. .

7 Get+1ng to bed on time is never a problem for me if my
11tt1e sister is already asleep.

- 3 If I make it to school on time, my day- is bound to go w2
P for me.

1 Gettlng out of bed in the mornlngdls the hardest pa1t of

my day. . -
6 Homework after dinner is easy for me to f1n15h if my mom
,mw,ﬂ-##”ondmimﬂpsmea little. . B
8  Before I know'it, it's time"for the routine to begin all
over again. o

4 - After I suffer through a peanut butter and Jelly sandw1c
at 1unch the afternoon is a bréeze:

82
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Number. the f0110w1ng sentences in a logical seQUence Underline the t0p1c :
sentence. Cross out the sentence that does not fit the pattern.

~1
.

But perhaps Buster's greatest accompllshment is hlS bone
cemetery in our backyard.

5 He also chases invading cars dff "his'" street

eur-eat-—Sunshtne;-1s—a-Siamese.

o 1 If they gave an award for the, "Dog of the Year," our dog,
Buster, would win.

2 Courage, loyalty, and respect for the dead a‘rc just a few
~of the honorable attributes of our Buster. :

4 Not only is Buster fearless when defending our home and = -
e straet, but he 1is the acknowledged champion barker of the
~ nelfhborhood : .

3. Buster fearliessly defends our home agalnst v1c1ous nelghbor-
hood anlmals

i Select one of the topic sentences below, and write a paragraph babed on it.
" Your parvagraph shovld have at least five sentences, arranged in a logical
orde;.

8. A. My locker may look junky, but T always know exactly what s
© in it.

Making a protectlve cover fbr nu math book was not as easy
as I thought it would be.

Birthday: are always special at our house.

U0 lw

This past summer was one of the best summers of my life.
‘ ‘ . i

Your paragraph:

.




Overview _ ' - e

Teacher Activity Sheet

Your students will sharpen their skills in working with fractions. The
concept of a whole being made up of component parts will be reinforced.

Math Skills Your Students Will Need

Addition, subtraction, multiplication, and division of fractioms.

, Time Allotment

’

.

Two cléss periods. e

Objectives

Your students will:

1. Be introduced to or sharpen their skills in working with fractions.
2. Reinforce concepts about the component parts of a whole.

Materials Your Class Will Need

Fractions/Math Worksheets and pencils.

; 'K\ -
Vocabulary -

fraction: a component part of a whole

improper fraction: a fraction whose numerator (the part of the

' fraction above the line) is equal to or larger
than the denominator (the part of the fraction
below the line) , : ¢

mixed number: a number made up of a whole number and a fraction

reduce: v to simplify; to break down into parts

'
. A

Self-Concept Builder B

[
¢

Your students will gain-confidence as they progress from the easy exercises
to the more difficult ones. '

(5
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Module 2, Number 9 - Teacher Activity Sheet . : -2-

Activity

1. See Worksheets. You will select worksheet items that reflect each
student's ability, using items that are 'too easy' as well ds the
more challenging ones. ' ‘

-Z. Discuss with Your students the connections between this'activity
' and mathematics. ‘

Occupations Related to This Activity

What occupations might use an activity similar to this one?. Have youf stu-
dents complete the career section on their Activity Sheets. After class
discussion, they should add these occupations to the list: -

MATHEMATICIAN - ENGINEER - RESTAURANT OWNER/
ARCHITECT - DATA’ PROCESSOR ' - MANAGER .
TOY DESIGNER MATH TEACHER . CHEF

©

‘Discuss the kinds of courses people going into these occupations should take
in high school. Have your students add these courses to their Actii+v.
Sheets. ' '

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

- Suggested Independent Activities
(These suggestions appear on Student Activity Sheets.)

~ Look through your textbook for other opportunities to work with fractions.

tN
)
P
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MODULE 2, NWMBER O - FRACTIONSMATH . .. -

Student Activity Sheet

Q

Overview

In this activity, you will sharpen your sk1lls 1n,work1ng with and in solv1ng-
‘problems that involve fractions.

Math Skills You Need to Remember

Addition, subtraction, mqitiplication, and division of fractions. \

Things You Will Need

Fractione/Math Worksheet and a pencil.

Vocabulary
fraction: a component part of a whole !
improper fraction: a fraction whose mumerator (the part of the
fraction above the line) is equal to or larger
- than the denominator (the part of the fraction
v below the 1line) v
mixed number: a number made up of a whole number and a fractionA

reduce: to simplify; to break down into smaller parts

" When You Finish You Will Be Able To

. Work problems that involve the use of fractions..

Activity

1. Fill out the worksheet items assigned by your teacher.
2. Be sure to ask for help 1f you need it.

Occupations Related to-ThiS'Activity

(You may check the MATHCO Career Wall Charts to get more 1nfbrmat10n about
a career in which you are interested.)



-~ Module 7, Number 9 - Student Activity Sheet . ol

OCCUPATIONS - o SUBJECTS NEEDED IN HIGH SCHOOL

O

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

Women and men can do the same jobs—with equal success. (an't both women

and men ent-- each of the occupations you've listed above? .

Fxplo~ing «n Your Own

Luc. whrough your textbook for other opportunities to work with‘fraCtions,

© i
-
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MODULE 2, NUMBER 9 - FRACTIONS/MATH

N,

Worksheet

WRITING FRACTIONS AND MIXED NUMBERS

A. Write a fraction for the shaded part of each figure.

T ', ° * 1 - .\‘\\...v . .
Example: ' 3
| | . N

TN

am m
8. /% %

®|a

& |w»

 B. Write a mixed number for the shaded —pa_rts of these figures.

O ¢ \ 2% -
. Example: ‘. ’ -. ____3_ ,_ | ’_ o

N

. 83«

> | 7 %ﬁ I

®|w .
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Y 7
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Module Zz*Nuri\ber 9 - Worksheet ' : ' -3I--.

ADDING FRACTIONS

- i
C. Rewrite the figures as fractions. or mixed numbers; then add:

' (‘3) (3) . )
o Example:. . % - z
: '\ : ‘
o (l'") (%)'
. 3
e & -
. 1 L2
// Z (12) ‘
S . Z2\ _ 3%
2. i, : _  "
. . 2’. 1 ' . , ‘ ‘
: : (23) - () | |
8% - & - i
() . ey S,
W O . O T A7 . c
7 ) )
(23) SEEE S .
o 2 @ X a S T
D. Add these fractions and mixed numberq | l
, 4 3
A A 5
1 4
5.1 4 3 = 12 32 e2gs 55
. -

~
—
~jro
+
(@)}
~f A
1]
N
N{w»
oo
-
(@)
+
(9]
]
N
1




Module 2, Number 9 - Worksheet - -4

REDUCING AND RENAMING FRACTIONS o R | ®

E. Rename each of the following fractions by reducing the fraction to its
lowest terms. .. C .

/.12 + 6 _\
Example: 12 - o 2
18 3
. \’18 + 6 J
g _ 2 6 _ 1 w1
L 47 = 3 2- 25 T T2 3o T Tz
9 1 o127 3 4 1
b 7 T T3 5. g T T4 ~6. =5 = g
- 33 - 3 . 21 _ 3 . B .30. _ 5 _
7. &5 T T3 8. —=g= T TE 9. 3 T e .
24 3 15 _ 3 75 3
0. 4. - - >~ . ¢ 7

80 16

RENAMING AND REWRITIN& IMPROPER FRACTIONS

F.- Write each fraction as a mixed or whole number. Remember, if the remain-
der is not zero, it should be written as a fraction.

-~ Example® - %3— = 63 :+5 = 1242;5- ; _
‘ : 4 3 2 . 1
109 _ 213 23 . °7 33 6% =°3
1. g = 2. F = 3. 2 = ,
. -1 . 4 1
35 _ 5\ 73 _ 83 52 _ 65 =673
L T P 5. § < AR 2
a8 24 | 59 _ 92 o 4 | 143
AN 8. X < _ .o
10. lz(’)—(’;f= 13 |
° 92




‘Module 2, Number 9 - Worksheet / o -5-
. FINDING COMMON DENOMINATORS

G. Rewrite the following fractions witn a comnon denominator.

[g¥]

N 2 1_ 8 3 (The common denominator is -
Example: : 3,4 12,12 a common multiple. In this

/ . \ case, it is12.)

/72)(4\‘8 'i/’lxs\

2 ) 3
3 17 q 12 .
a7 \5&3/"
9 4 2 5
3 1 e 1 .5 = =
2 L - 77,712 s , 6
1. 7,3 5 =22-.22 2. 3% 6 :
? 5 2 2 7
5 1 = = 1 7 - —-_—
—_ = = , —_— —— = 2 ’ 2
3 %,3 AN AR v A
3 2 g8 5
1 1 _ rar- 4 1L 75 710
5. 7,3 % %6 6. 5 3 10, 10
15 8 ' ' 21 8
—3" g— So _6- . _Hq.- "_7_" L.]L'z ) E7)
7 4,5‘ oo, 2 ’ L g, 3 24 , 24
; 12 5 : , 9. 2
4, 1 222 ‘ 301 . = =
= —— = 5 ’ 15 U 'y r g = ’ 2
9 5,3 1 19 4, 6 12 1
b
. J
) 93 93 ) J : s . .




Module 2, Number 9 - Workshee'd L \. L -6-
/ g N -
j \ '

" ADDING FRACT IONS WITH DIFFERENT DENOMINATORS

H.. Add the following fractlons You will ‘need to find/ the common denom-
inators and rewrite. your ’ancwers as mixed numbers ‘/

|
3 -6 . | ;/ ,
; Example: 4 8 \ . S }
/ . ‘ / ,
S 3L 3 N, /
M R | o / |
9 1
.§' i 1_8— N ’
' ; O . /’ .
> > ( 1 | 1 3 /! |
3 = s / = __2..... = 2 . .
5= =% 2. 3 = 3 A & /o
| ’. i /’ /
1 _ - 2 ;7)- _ _—3—_ i g- _ F_4_— // }
3T Te B - 3_6'// Y
Tl 7 saar Tzl
g -,1 6 4 - 1 4 ‘x . 6 1 6 _
7 = 7 : 7 _ 14 2— ) 9
4 § 9 | \5- 8 ’n\_ 16 6. 14 /,14 /
L. 3 S 5 5 10
3= 3 * 16 = 16 t 5 T4
———— ’ ' R . e |
0 _; 1 oo 19,3 19/ = %
9 9 16 16 , 14 14
L 3.9 g 3 _ 3
L L Eel 2 4 _ 8
T o T VIS ST /
17 | [
18 16 _ _4_ { l_‘;. 1 /
: 18 12 172 70 - 170
N 3 _ -‘1_?:.__ \ 1 a
//10. 71' = 20 or 1 5
i A . -5_ _ ;1—0_ |
10 - 20
- S_,{. / X _2-5_ _ _5—- l_ .
,/ 55 = 13 °F1 - ey
/ L | | %
. 94
; RN o R .
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MODULY: 2, NUMBER 10 - FRACTIONS/IANCUACT ARTS "

Teacher Activity Sheet - o
Overview . - ’ ' L E‘\\~g
This lesson approaches etymology and vocabulary bu11d1ng by use of math
concepts dealing with fractions. \
. ‘ . ) \ . \\ ‘ . .\ N
Math Skills-Your Students Will Need : |
~An understanding of fractions as cowir- - . parts of a whoie.' - S
.I‘ "( ' i , . N . \
Time Allotment : = A o \
., i ’ _ }("/‘ .
:Two class perlod} , o L A
| I? o o o '
o Objectives f o S, ' \' ' 8-
* Your students wT:l N - - - /
1. Apply m th sk1lls and concepts in deciphering the anings of words
; 2. Identify preflxes, suffixes, and root words as component parts '
a of words. ‘ . |
3.,;D15covdr the science of etymology.. ' - ‘ e
4, §Increa4 the1r vocabulary by 1earn1ng the meanlngs of common pre- :
. fixes and sufflxes . (
‘ . . .._ . i b\\ . ’ " l:‘ ‘L ' . [ /
Materials Your Class Will Need L S /
" T .4 ; L ,:_ . . - Ll;‘ E )\’ ;o
Fractions/Language Arts Worksheets, pencils,_and‘dictionaries : 4'//
Vocabulary | A I ¢- o i /
‘ etymologyf 07_ the.study of the hlstory of words--where they came
B L ' from, how they're put together, and how their mean- (/
. - ings have changed / : \\\\
.prefix:» | ' a small part of a word that is addedxto the be in-
_ A ' n1ng of -a word to change 1tizmean1ng
- suffix: . an addition to the nnd of a word that change- its’ g
‘ : - o . .. meaning - : ’ ' . %
-1 .7 root; 1 /the basic word ‘to wh1ch/pref1xes and/or sufflxes o
T e e T ./, may be added / / ,
e / Example: N - LI - 'LY-' :
. 4 ) . (prefix) (root) (suffix)-
- ) é{ L . .




. e ’ ST e . E
‘ * Module 2, Number 10 - Teacher At{iyi;y Sheet ,» -~ e -2
VT . : ] L " . . .

! } ' | " l
’ ! . \ . . .

Self-Concept Bu11der i K ? ,'gfvfg' o ' \

Your qtudents can use their math skills to increase; the1r vocabulalle% and
T use. the11 1anguage arts skills 'to- enhance thelr success in math

e | e 'l: . ‘ ) |- ‘

4
1. Have students f11¥cout Worksheets e1th T 1nd1v1dua11y or w1th

ACtiy_'i_.tv R _\

‘ partners using di tlonarles . i..
/" ] Discuss, with your students the connect1 ns between thlS act1v1ty
/ I’ and mathematucs , . 5 : :
\\\ ’, . ) * - C N T e . :/
' f!' - ’ . C
A OcQ&patlonS Related to This Activity " 8 /

What wccupatlons mlght yse an- activity 51m113r'to\kn1§/one° Have Jyour sti
dents, coiiplete the career section on their Activity Sheets. - After:class
dlSCUSSlOn, they should add these occupatlons ta*the/1ist: N~ L

/ ‘

f . ENOL GIST | L f SOCIOLOGIST\ T
[ RITER R hAN'g'HROPOLOGH'P' 3 |
’ RESF.ARCHER T | ENGLISH TEAGHER ‘

D1scuss the klndS of courses people goxng 1nto thes dctnpatlbns shddld t;
'in ‘high school.: Have your student ’add these cours $' to their Activ1ty
. Sheets . , _ S x R
N S ’ - e | :
. Stress “that women And men - can be eﬂually;successfq;fat most_careers; ifgt
: ‘are’ quailfled o L 2 \ -
- ' Suggested Independent Act1v1t1es | iy ’ 1 o ﬁ\<< ‘f:#},
(The e | su&gestzons ﬁppear on Student Act1V1ty Sheet 3 . »
’ . , ‘ " ) R
PR 1. Flnd the’brlglns of words of your,own rhoosang R
‘ 2., Develop neW‘words to Wthh you can add tradltlonal preflxes and
. _ ] sufflxes S & SR o R ; .
P 'Researcp the: Xmology of yOur‘pame o
:} ~j = | }
!I . ) i. Y
. f j ;

. LR

. e . . f ' T
S . : “.9;:..‘ , . . N .
. . [ - s




'MODULE 2, NUMBER 10 - FRACT IONS/LANGUAGE ARTS

Student Activity Sheet

Your Name o ' l _ _ Date

Overview

This activity is designed to help you see words as being made up of smaller
parts--or fractions--that, when added together, become meaningful expressions.

-

Math Skills You Need to Remember

How to recognize and use fractions.

" Things You Will Need

- Fractions/Language Arts Worksheet, a pencil, and a dictionéry.

_Vbcabularx
etymology: the study of the history of words--where they came
from, how they're put together, and how their. mean-
ings have changed : '
prefix: _ a small part of a word that is added to the beginning
e of a word to change its meaning
suffix: . an addition to the end of a word that changes its
’ meaning . o ,
root word: the basic word to which prefixes and/or suffixes
‘ " may be added '
. 7
Example : UN - LIKE. - LY ;

(prefix) (root) (suf%ix) |

When You Finish Ycu Will Be Able To

Reduce new, big words to their component fractions to help YOu figure out
their meanings. : _

Activity

Use a dictionary to help you complete the Worksheet. Your teacher may let
you choosq!p partner to work with.

S



Module 2, ‘Number 10 - Student Activity Sheet | -2

4

Occupations Related to This Actiﬁigx:

(You may check the MATHCO Career Wall Charts to get’moré‘infbrmati about
a career in which you are interested.)

OCCUPATIONS S SUBJECTS NEEDED IN HIGH SCHOO

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

Women and men 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

Find the origins of words of youf own choosing.

Develop new words to which you can add traditional prefixes and
suffixes. o '

3. Research the etymology of your name.

I35
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¥ MODULE 2, NUMBER 10 - FRACTIONS/LANGUAGE ARTS

. : Worksheet

Many of the words we use every day are like mixed numbers, in a way. They
are made up of more than one word--like salesperson - -or they have a "frac-
tion' added to them--1like wonder ful.

When you learn a new word, for example, LEGAL (which means within the law),
you have actually learned several new words: ’

ILLEGAL  IEGALLY . ILLEGALLY  LEGALITY  LEGATION

If you know the meaning of LEGAL, these other words will now have some mean--
ing for you. LEGAL can be thought of as a root word, or common ‘denominator,
for all five of these other words. - L

Here are some common prefixes and suffixes and their meanings. On the lines
below them, you may add any others that you happen to know.

PREFIXES SUFFIXES

Te-. again -ize - to cause to be
e-, ex- out , -1y in such a manner
in-, un=  nect -ist one who does
con- with -ism theory of; result of
dis- shows the reverse -less without
oor OPPOSit? of -ness condition of being
non- .Qﬁzncii?éb;nﬁgTie -ing progression of
pre- come hefore -ed - past tense
extra- outside of -ment result of
 inter- between, with -er, -or . ome who does
micro- very small -able capgble“of being
tele- at a distance -ion act or state of
i1- not, bad - -en to cause, to be made from
en- to cause, to make -ful hivingb Lo t
. ‘ - 0 elongi 0
mis-. badly, wrongly, . 2‘; chavactoristic ot

35



Module 2, Number 10 - Worksheet

_2-
See how many new words you can make by adding fractions to root words.
. . Example: micro + organ + ism = microorganism -
3 ' . ‘ B
PREFIXES ROOTS SUFFIXES
re- o scope -1y
e-, ex- organ -ist
in-, .un- ‘ credit -ism
con- strict -less
dis- tort ~ -ness
pre- flex -ed
extra-” ordinary -ment
inter- IR k. sterile -er, -0
micro- view -able
tele- act -ion
. g ‘)‘!
retort, review, react telescope organism
creditable distortinn action
constrict interaction viewer
strictness, strictly extraordinary interview
organist actor, creditor - pigview

- -

Discover the meanings of these new words.

because spelling is important.

Reduce the following words to their ''lowest terms.' .

Be sure to use your dictionary,

Example : PREFIX(ES) ROOT SUFFIX(ES)
subtraction sub- tract -ion
PREFIX(ES) ~ ROOT SUFFIX(ES) .
1. unnaturally un- * natural + =1y
2. dis'similarityb dis~ + similar "+ -ity

100
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Module 2, Number 10 - Worksheet -3-
| PREFIX(ES) ROOT SUFFIX(ES) - —

3. disorganization . dis- + organ o+ -ize -a —1.:1‘.on .
4. inturrelatéd ’ inter- -+ relate t ~(e)d a
5. inferaction inter- ‘ + act’ + + ~ion

6. requiring requir(e) + ~ing

7. unrérﬁorsefﬁlly L un- + remorse + -ful -1y

8. anticommmist anti- + - commun(e) + f:iét

9. undemocratically un- + democrat =+ —ié -al -1y
10. immaturity - dme +  matur(e) + ity

11. misjudgment " mis- +  judg(e) + -ment

12. unserviceab 1e; un- + _éervice + -able.

& - +  legib(le) + 1y

13. illegibly

Use your dictionary to look up the meanings of any new prefixes or suffixes.

Using the prefixes and suffixes found on page one of this Worksheet, create

new words that have the same meanings as the phrases given below.

to use your dictionary to check your spelling.

1. Having:
a. beauty - beautiful
b. mercy merciful
c. mirth mirthful
d. wonder wonderful
2. Not:
a. moral -immoral
b. interested _ uninterested
c. -logical illogical
d. happy unhappy
e. capable incapable
101
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Module 2; Number 10 - Worksheet ' ' v . l4-

3. Someone who follows the teachings of: :

a. Buddha " Buddhist .
i , b. Darwi Darwinist '
, c. Christ ' Christian. v

4. Withouc:

a. pity pitiless
. "b. money ] moneyless

C. ‘humor humorless

5. Coming from: o
a. Europe European
b. America American
c. Africa African
d.. Asia Asian -

,Underline the root wo
sets of words.

e. (Your state) -

4

Then

of this Worksheet.

Example: preview to see before
* review to see again
viewer one who sees
1. shapeless without shape
misshapen shaped badly
shapely having a pleasant shape
2. unwedded has not been wed
wedding the process of being wed
rewed to wed agaih

(E.g., Ofiahoman)

rd, or ''‘common denominator,"iig each of the following
define each word, using your dictionary and page one

'y

1102 1 -U'e'



Module 2, Number 10 - Worksheet

-5-
3. .disagree not to agree
ag'L'eZaafal.e : capable of agreeing . ¥,
agréement " “the result of agreeing '
‘agreed. past tense of:agree
4, " lively being full of life
~ relive to live again
enliven to make live(ly)
.1iving i in the course of life
; o -
5. joyful having joy
enjoy to cause joy
benjOXable to be.capable of causing joy
jozless‘ without joy

Now that you have completed this MATHCO activity, use the Shes below to

explain what you think this activity has
-metic.

The main.idéa is that words are related to concepts nf fractions.

to do with mathematics or arith-.

103



“Overview - -

.MODULE 2, NUMBER 11 - GRAPHS AND FRACTTONS/MUSIC.

Teacher Act1v1ty Sheet

Your students will. gain experlence in using and 1nterpret1ng graphs and
fractions while being introduced to the symbols musicians use for graphing
time. .

Math Skills Your Students W111 Need

,Substltutlon understandlng of fractions and the relationship of parts to

a whole, orderlng of operations, and reading a graph. They will be challenged'
as they listen to and follow dlrectlons.

Time Allotment

Two class periods.

Objectives

Your students will:

Make' and interpret graphs.

Recognize fractions as they occur in music..
Recognize and use musical symbols of notation values.
Translate a symbolic sentente into a graph. .

VIR N N
P

Translate a graph into symbols.
6. Translate soundé iﬁto a graph.
Translate sounds into symbols.
Translate symbols into sounds..
Translate a graph . into. sounds.
10. .Explore basic musical notation. ' »

Materials Your Class Will Need -~ = ° E o

Graphs and. Fractions/Music Worksheets-.and pencils.

105



" Module 2, Number 11 - Teacher Activity Sheet - ~ -2

&
) Vocabulary - .r - '
/ - ' attack: : when a sound begins
Y duration: how long a sound ias;:s )
/ ‘ graph: ' a picture or diagram of changes )
notes: - . - musical symbols that represent lengths of time
beat/pulse: - regul&i:"'divis_ ions -of time : _
rhythm: " a regulated pattern formed by long and/or short notes
legend:’ a key; information gfifeh’;to help you use a map or
‘ o a graph - ; S :

' Self-Concept Builder

Students will use their skills of -listéning and observation to éxplore the
relationship of math and music. This activity may give some of your band .
‘and choir students a real chance to shine in math class. \

1. Take your students through Parts I-IV of their Graphs and Fractibhs/
Music Worksheets in the following manner: - ' e

a. Carefully go over Part I with your students, making sure they

understand that ‘they are working with rhythms of eight teats’
. : (or pulses), that an "X'' represents the duration of a note,

' and that a box shaded on its left-hand side indicates where
the note begins (the note's attack).. Clarify vocabulary as
you ‘go along. . Perhaps. some additional examples on. the chalk-
board would help make sure that your students understand the
last example in Part I.

b. Look at the legend on the top of page two of the Worksheet.
Explain that each of the symbols represents a note with a par-
ticular duration. Bring in the tie to fractions by having:
them discover and visualize why ; is an eighth note, why

| is a half note, etc. Here again, putting these on the
chalkboard might help. ' '

c. Put this example on the chalkb_oard‘:

e =l

Have your students figure out together which musical notes
represent what is shown on this graph. ’

‘Ans.wer:_ J ; )J- J

/

1o

L : 106.
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Module 2, Number 11- - Teacher Activity Sheet -~ : =7 © =3-

—

- and go over all.the answers with them. -
d. Now put these musical notesuon the"board: -

" Have §evera1 volunteers come to the board and fiil;in a blank
: graph correctly. - - ,
'’ e T - .
Answer: a L S

P ' v N Tty R
When you are’sure they understand, have them Compleggﬂpart I1,

New have your stpdents‘complefé Part III. When all have fin-

ished, go over their answers with them. _ ‘ -
‘e. In Part IV, you will set a beat. (coumnting out loud: 1, 2, 3,

4, 5,6, 7, 8, 1, 2, 3, 4, 5, 6, ready, begin...) and clap on

the  following numbers: T )

(1) 1’ 2’ 5’ 7

(2) 1, 3,:4,5 o
(3)”"1’ 4”5
4 1,35 7,8 -

Al

Your students should listen carefully and put a small dot in

- each box at the point at which they hear a clap. (You may need
to repeat each rhythm more than once so they can double-check
themselves.) After all of ;the rhythms have been given to them,
they shotild complete the graphs on their Worksheets (the dots
tell them where each note begins), and also write out the appro-

priate musical notes for each rhythm. Go over all of the answers

with your class. You might want to have them put answerswg.the
chalkboard so that all can see. '

< 2. Parts V, VI,-é;h VII can be completed by having your students work _
in pairs., Make sure that they notice that each part-has a different
legend. , : '

3. Discuss‘with your students the connections between this activity
- and mathefatics. : . T '

List of Occupations Related to This Activity

What occupations might use an activity similar to this? - Have your students ~
complete the career section on their Activity Sheets. After class discussion,
"‘they should add these occupations to the list: ‘

. MUSICIAN o COMPOSER ' CHOREOGRAPHER

CONDUCTOR , ANALYST - DANCER

. . O
107 1UU
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o ' Module 2 Nurber 11 - Teacher Act1v1ty Sheet . L g //
” r - ) . . .
® - Discuss ‘the kinds of- courses" people going into these occupatlons should- tdke

in high school. Have .your students add these- courses’ to their Acu1v1ty
Sheets.

Stress that woren and men can be equally sugcessful in most careers, if
" they are qualified. IR '

‘ | o | B
Suggested Independent: Act1v1t1es '

(These suggestlons appear on Student Activity Sheets. )

1. Graph the rhythm of a phrase from a popular or famous song
2. ,Graph the rhythms of a song that you, compose . . -

3. Challenge your friends to a game in .which you make up and graph
each others' rhythms.

. /"’.
’ o

dy

| 1108
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Coe

" Qverview . -

‘ %his“act1v1tyIW111'help you explore dlfﬁerenngais of recording rhythms on.

mu51c1ans wrlte doyn/fhéur sounds. .
' .
i

* Activity,

.}.

MODULE 2 NUMBER 11 - GRAPHS AND FRACTIONS/MUSIC

Student Act1v1ty Sheet.

S . . T '
.

Your Name ; L , ‘ -..:‘ : Date

S

a - "v

paper.” You will use math skills in maklng a graph of sounds that you hedr, :
ahd you Wlll see how musicians use certain symbols to 1nd1cate time. . ) | _;A

Math Skills You Need to Remember . | ' . S
/ v

Fractlons us1ng graphs, subst1tut10n, order1ng of operatlons, and 115ten1ng
to ‘and follow1ng d1rect10ns \ -

» ~

“ . ‘\‘ . . I
Things'You Will Need - . = © .. occ e
Graphs yand Fractions/Music Worksheet and a pencil. - S T
Vocabulary - - - S T
. attack: ' when a’ sound begins ) N ,
duration: .. . how 1on§ a sound lasts L
+ graph: -  a picture or diagram of changes -
- notes: o musical symbols that represent "lengths’ of time '
| beat/pulse: ',regular divisions of time S L,
"4:f rhythm: -~ v oa regulated pattern, formed by long and/or short notes
legend: . . a key, information glven to help you use a-map or
C a graph ~ - . : ~

s

When You F1n1sh You W111 Be Able To .

a o . N “

Make a graph of sounds that you hear, and understand one of the ways in which

. . | o7 o -
- - . . .

s , - . . O
1. Your teacher W111 explaln the Graphs and Fractlons/Mu51c Worksheet
/tO you. K __—

2. Partg I- IV will be done together as a class " Parts.V-VII you W111 S
- complete with a partnet. o : . o
L Y 10_9 ‘ . L - - \




- Module 2, Numbef.ll - Student Activity Sheet . . -2-

Occupatlons Related to This Act1v1ty

(You may check the MATHCO . Career Wall Charts to get more 1nfbrmat10n aboutl_'“
a career in which you are 1nterested )

OCCUPATIONS ‘ SUUBJECTS 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

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

'Exploring on’Your Own

Graph the rhythm of é phrase from a popular or famous song. -
‘Graph the rhythms of a song that you.compose.

Challenge your friends to a game: 1n which you make up and graph
each others' rhythms.

110



MODULE 2, NUMBER 11 - GRAPHS AND FRACTIONS/MUSIC
Worksheet |

PART I: SOME EXPLANATIONS

You will be working with a graph that looks like this:

12l s [a s | 6| 7] s

This graph represents eight beats. (or pulses) of music. As you work with
this graph on the following pages, you will e that each note is represented
“by-an "X." The duration of the note is indicated by the number of boxes that
the '"X'" covers. The "X'' is drawn to fit the corners of the number of boxes
or beats needed. For example: : ' ' -

- Note of ' - Note 6f

short - ] " longer
duration ) ‘ ~ duration

Anotherlfhiﬁg that you will need to know is that the first box at which a note
is sounded is shaded (on the left-hand side) to indicate that note's attack
(when the sound begins). To use the same example: ,

- This note X - This note lasts
lasts one [} three beats; the
beat A shading shows where

the sound begins

“Look at the example.below, which reviews what you have learned so far:

ST 8

“ THIS GRAPH REPRESENTS: EIGHT BEATS (OR PULSES) OF MUSIC AND FOUR NOTES. THE
FIRST NOTE LASTS ONE BEAT (ONE BOX), THE SECOND NOTE LASTS TWO BEATS (TWO

'BOXES), THE THIRD NOTE LASTS"TWO BEATS (TWO BOXES), AND THE FOURTH NOTE LASTS
THREE BEATS (THREE BOXES). TRY CLAPPING OUT THIS RHYTHM AS YOU COUNT SOFTLY .
OUT LOUD:

g 8 g g
1.2 3 4 5 6 7 8
w _ v
- - 111 liv



Module 2, Number 11 - Worksheet -2-

This legend gives you the

LEGEND ’ information you will need
, ~ to complete this page.
= ) Eighth note In Part II, the graph is
done for you. In the space
= J Quarter note provided, write the correct
v : ‘ musical notes that repre-
"0 < 3 = J Dotted ' sent t.he graph.
~ + quarter note In Part III,. the notes are
- _ ' given to you. Fill in the
<L b |= A Half note ~ graph correctly. =
' ‘In Part Iv; your teacher

will clap out four rhythms

) for you. Each time you
" -+ - hear a clap, put a little
: ‘ , ~ dot in the box that has
that number in it. After you have heard all frur rhythms, fill in the -
graphs and :the musical notes that these rhythr - - ~present. ' '

-

8 | Jdddd

I | 44

1| 4.4

PART 111 i ‘ JJA .
| 4444
< | /ddddd
28| ddd o
11;

o | - 112




Module 2, Number 11 - Worksheet . -3-

' | 444 -
8\ J 44 J J. -

Choose a partner and complete the following sections together. Notice that
each part has a different legend.' The last graph of each part is blank.
You and your partner should decide upon a rhythm of your choice, graph it,

and write the notes that the rhythm represents. Notice the double-flagged

note (J) introduced here. It is called a sixteenth note and is twice as
fast as an eighth note. ' )

PART V

| Legend: - B -3 B |- .=J

LrEd
NP7y
.

o3




Module 2, Number 11 - Worksheet ' ’ -4-

~ PART VIT P
. 33

" Legend:

C 114 .




MODULE.Z,YNUMBER,lz - GRAPHS AND FRACTIbNS/ART AND DRAMA

Teacher Activity Sheet |

Overview

Your students will explore the use of the square as a component of infinite
visual statements as well as a measuring aid in enlarging or.reducing draw-
ings. They will-also sharpen their measuring and composmtlon skills as they
become acquainted with a "blueprint' of a theatrical flat ‘

Math Skills Your Students Will Need

Measuring linéar distances and addition and subtraction of fractions.
. . . \\ R
\.

Time Allotment | A - \

u

Two class'periods.

Objectives
Your students will: ’ \

1. Use a square as a component of visual statements.
Enlarge or reduce a drawing through use of squares.,

3. Enlarge or reduce a drawing through use of measurements and mathe-
matical operations. '

4;‘ Use different values in a visual statement
Identify the uses and components of a "flat."

Materials Your Class Will Need

Graphs and Fractions/Art and Drama Worksheets, rulers, and pencils;

~ Vocabulary™
value: : the 1ightness»or_darkness of an area o
flat: a segnent of stage scenery made with lumber and muslin

motif: a repeated element in a'design

;

-~

These terms are defined in the ares of art and drama. Your students may wish
to dlSCUSS how the def1n1t10ns vary in dlfferent settlngs or dlSClpllneS. N

115
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Self-Concept Builder

Your students will have the opportunity to make a personal visual statement.

Act iyitx
1. See Worksheets.

2. Discuss with your students .the connettibns~betweeﬁ this activity
and mathematics. S

Oc pations Related to This Actifity‘“

What occﬁpations might use an activity similar to this one? Hagve your stu-
dents complete the career section on their Activity Sheets. ®After class
_disc ssion, they should.add these occupations to the iist: .

ARTIST - S - ENGINEER
DRAFTING ARTIST CARPENTER \
ARCHITECT o ~ THEATRICAL SCENE DESIGNER

* Discuss the kinds of courses people going into these occupationéhshould take
_in high school. Have your students add these courses to their Activity
Sheets. _ » ' .

Stress that men and women can be equally successful at most careers, if
_they are qualified. B . N,

s -

Suggested Independent Activities

(These suggestions appear on Student Activity Sheets.) -
1. Make drawings based on other geometric motifs (circlés,‘triangles,
etc.). C = R C

2. Visit a local theatre to see how flats are made and used.

v

._w",’. 116




'MODULE 2, NUMBER 12 - GRAPHS AND FRACTIONS/ART AND DRAMA ,

Student Activity Sheet '

Your Name o o | Date

Overview

This activity will help you see how artists and theatr1ca1 scene designers
' can use s1mp1e components to make their elaborate visual deS1gns

L

Math Skills You Need to Remember

How to.use a rvler and how to add and subtract fractions. .

Things You Will Need

Graphs and Fractlons/Art and Drama Worksheet (on graph paper), a ruler,
and a pencil._

Vocabu1ar_y* R

value: the 11ghtness or darkness of an area
flat: 'a segment of stage scenery made’ ‘with® lumber. and
muslin . T e
’ motif: a repeated element in a design ' :

. When You Flnlsh You Will Be Able To

1. Make a des1gn or. a draw1ng us1ng only squares and values
2. Enlarge or reduce a draW1ng by using graph paper (squares) or by

using measurements and mathematical skills.
Activity
See Worksheet. . i - e i

7




Module 2, Number 12 - Student Activity Sheet : . ] -2-

Occupations Related to This Actiﬁitx

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

OCCUPATIONS SUBJECTS NEEDED IN HIGH SCHOOL -

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

Women and men 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'
" 1. Make drawings based on other geometric motifs (circles, triangles,
etc.). ’ o
2. ViSit a'local theatre to see how flats are made and used. - .
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MODULE 2, NUMBER 12 - GRAPH_S'AND FRACTIONS/ART AND DRAMA

Worksheet

Continue these patterns:
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Module 2, Number.12 - Worksheet S -2-

L
H Ll

7 777 7, d//

e
S/

Using at least three color values, shade whole sQuares to make a picture

above. - . -

- Use the space below to create your own picture, using at least three color
values, ' : o _

il




Module 2, Number 12 - Worksheet - -3-

Enlarge the drawing below by using two squares in your draw1ng for every

-
one square in the original.
£
(2:1 ratio) ’
l ; -

L

oo}

124

- 121~




Module 2, Number 12 - Worksheet ' ) - L -4-

Flats are made by people preparing scenery for a plaY or a musical drama.
" They are made from wood and muslin (or .canvas) and are usually very large
in size. Careful measurement is necessary to make sure that each flat is

both attractive and sturdy. After they are assembled, flats are painted
to represent background scenery. R ' o

On a blank piece of 'paper, you are to make a scale drawing of the flat that
is represented below. Each of the measurements on your scale drawing

should be twice as long as the lengths shown on the original drawing._ .-~ -

_ Using your.ruler and the given . : .
length measurement (AB = 2%'"), A M N B
first figure out all of-the-other _ '

L | Y ~
lengths on the original scale : E / - \E
S o

drawing and write them on the
chart below under GiVEN. Then
multiply &ach of these lengths

by 2 to find your new (and larger)
measurements. Enter these new
figures below under SCALE.

You are now ready to make your
scale drawing. ' '

GIVEN: -  SCALE:

: G H
AB = 255" : AB = 5" |

o K C
AC = 57 ’ .‘AC = 10"
MN - on ‘ MN = 4” '
&K =& oK =y
EG = 2-1/8" EG = 4%" S .
QR = % QR =1" _ N I A

= 3/4" = " : . -

RS / RS = 1%’ cC o P D
S=% . . Qs=1" "
A= & A =

122




/// MODULE 2, NUMBER 13 - GRAPHS,; CHARTS FRACTIONS/DRAMA

Teacher Act1v1ty Sheet

P

Overview

Your students will use the1r reasoning powers and- math skills to help them S
work through problems dealing w1th t1cket sales, comparisons, and theatre
house management. .

a .
3

Math Skills Your Students Will Need - IR

Addltlon, subtraction, - mu1t1p11cat10n, and d1v151on of fractlons. Inter-
pretation of word problems, order1ng of operatlons, and readlng charts and
graphs. : .

Time Allotment

Two class periods.

‘Objectivesp
Your. students w111

1: Use information from a d1agram and chart to help them solve problems
2. Reinforce their skills in worklng w1th fractlons

3. . Discover a few of the rudlments of box offlce ‘and theatre house ‘
management. ‘ .

- -4, Explore some app11catlons of mathematlcal procedures to pract1ca1
51tuat10ns :

Materlals Your .Class Will Need

Graphs, Charts, Fractlons/Drama Worksheets and penC1ls

Vocabulagz_' | S | Do Ty

" house: - the seat1ng area of a theatre or. aud1t011um, the =~ ™
o ' .~ place for the audience. - S R
orchestra seats: - seats ¢h the same floor or 1eve1 as ‘the orchestra

' . ~ . or stage ~ : S

_balcony seats: _upper level seats usually over the back paht of the DL

orchestra seats

sellout/sold out: when all the tickets for the house, or seats in a fi‘3
' - : " particular section, are sold >

érip: ool an stagehand who he1ps w1th equlpment

,123..'"=

T e




~ world of the theatre.

-

" - Self-Concept Buildef .

Module 2, Number 13 - Teacher Activity Sheet | ' : . -2-

e

Sa
¥

Your students will use skills they 'already have to explore a part of the

J

! .

Activity B ‘
- 1. Using the information given in the charts, students will answer the

_quest}ons on the Worksheets.

2. Dischss.with your students the connections i)etwpen this activity
and/mathematics. : - .

" . o

V4 .

Occupations Related to This Activity .

.

* ' What odcupations might use an activit}? similar to this one? Have your stu- '

’
-

i

dents’ complete the career section on their Activity Sheets. After class - -

- dis€ussion, they should add these occupations to the list:

~/BOX OFFICE MANAGER | CONCERT COORDINATOR ~ - - PRODUCER -

_HOUSE MANAGER ROAD MANAGER' . AGENT
TICKET. AGENT . THEATRICAL BROKER EEE

Discuss the kinds of courses pebple going into' these occupations should take
in high school. Have your students adds these courses to their Activity

_cSheets. R B T . a

. . ; v . : e L . .
Stress that women and men can be equally successful in rgst careers, if

they are qualified.

g

-7 R -
I _ .

. Suggested Independent Activities. ™ " = v

-

v

(These SU,ggeSt'vion"S‘ appear on Student;.Act;.i\/,ity Sheets.) P oL
: . 4 : ‘ 7-'

1. Visit-a theat#€br concert hall in your commmity to find Gut how-
_ its box office ahd house are managed. g - L
.2, -Organize the ticket.sales for an event at school, . =~ . °

\ -' ‘ . ..- R



. NDDULE 2, NUIMBER 13 - CRAPHS CHARTS FRACTIONS/DRAMA

) ' Student Activity Sheet

" Your Name o Date
Overview
In this activity, you will use your math skillstto.explore_the world of box

office and theatre house management.

" . Math Skills You Need to Remember

WOrking with fractions, reading charts and graphs, and interpreting word
problems. :

Things You Will Need .. .

.. . Graphs, Charts, Fractions/Drama Worksheet and a pencil.

Vocabulary
L4
house: the seating area of a theatre or aud1tor1um, the place
for the audience
#  orchestra seats: seats on the same floor or level as the orchestra or
" _ stage S S
balcony seats: upper-level seats usually over the back part of the

orchestra seats

~ _sellout/sold out: when all the tickets for 'the house, or seats in a
. _ particular section, are sold

grip: ‘ ~ a stagehand who helps with equipment

.___,‘7-..,,. . ’.'

When You Finish You Will Be Able To C e

1.. Know something about the work that is requ1red to manage a theatre
or an auditorium. .

2. - Be able to apply your-math'skille-to'problems;in house management.

- &

Act¢v1tz

Use the 1nfurmat1on on the charts to help you figure out the p;oblems on
™~ ‘the Worksheet.




Module 2, Number 13 - Student Activity Sheet - S2E

Occupaticns Related to This Activity

~

(YOu ma}; check the MATHCO Career Wall Charts to get more information about
a career in which you are interested.) '

OCCUPATIONS 'SUBJECTS NEEDED IN HIGH SCHOOL

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

Women and men 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 . .

1. Visit a theatre or concert hall in your commumnity to find out how
its box office and house are managed.

2. Organize the ticket sales for an event at school.




MODULE 2, NUMBER 13 - GRAPHS, CHARTS, FRACTIONS/DRAMA

Workshee_t ‘

“You w111 ‘be using the information glven on the first two pages of this Work-
sheet to! help you solve the problems found on pages three and four.

CHART 1

. --STAGE--

CAC AR

(100) (50)

cC
(150)

CR

(55)

: ORCHESTRA SEATS

) BC \
(60) ’
c
- (100)
\ BALCONY SEATS
\
}

127
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“ORCHESTRA SEATS'

Section A, center:
Section A, left:
Section A, right:
Section C, éénter:
Séction C, left:
 Section C, right:_
Section E, left:

. Section E, right:

100
50
50

150
55
55
20

CONCERT TICKET PRICES
‘ Sgctioﬁ A:  $20.00
“Section B: $iS.00 :
Section C:  $10.00 °
Section D:  $10.00
Section E: § 5.00
sectioﬁ F: - §$5.00

.-, Module 2, Number 13 - Worksheet

seats

seats

seats

seats

Seats

seats

CHART 2

seats

seats

CHART 3

BALCONY SEATS
Section B, center: 60 seats
Section B, left: 25 seats
Section B, right: 25 seats
Section D, centef: 100 seats
Section F, left:. ‘20 seats
‘Section F, right: 20 -seats .
P F
LECTURE TICKET PRICES
General Admission: $3.00
(A1l left and .
right sections)
Reserved Seats: $6.00
(A1l center S
sections)
127



Modute 2, Nmber 13 - Norisheet ~ "

1. Balcony seats make up what fractlon of . ,
the house7 . . 1/3

2. Orchestra seats make up what fraction of
‘the house? , . 2/3

3. Center section seats make up what fraction .
of the house? . . 410/750 or 41/75

4, "A" section seats make up what fraction
of the house? , . 200/750 or 4/15

. 5. 'D" section seats make up what fraction
" of the house? : 100/750 or 2/15

6. How much money is taken in with a full

house at a concert? 1 $9,650

7. How much money is taken in with a full 3
- house at a lecture? : $3,480 .

o

8. What fraction of the total taken in at
-~ a lecture comes from general admission ’
seats if the house is full? - o 510/3,480 or 17/116

9. How much money comes from selling out - '
the balcony at a concert? - - $2,850

10. _What fraction of the total monies taken

in at a sold-out concert comes from - o
"C' seats? , | 1,300/9,650 or 26/193

'11. How much money is lost by c1051ng the : A
-~ balcony during a lecture? - . o | $1,230

12. At a recent concert, '¢V'section was
three-fourths full, 'B" section was_
sold out; ''C''and 'D"-sections were
both half full, and sections:'E" and .
""F" were both empty How many people . '
attended the concert? - 440 people

13. How much money was,taken in the night - X -
~0f the concert described in Problem 127 . $6.,450

129 ” :t23éi‘j~.K ;~('E ‘H7




Module 2, Number 13 - Worksheet

14.

15.

16.

At a recent concert, the balcony was

- closed, but the orchestra seats were
~all full. At the lecture the next - -

night, the house sold out. Which event
took in the most money? :

At a symphony concert, sections "A"
and "C" were sold out, section '"E™ was
filled except for 13 seats in the back,

“and the balcony was closed. At a band

concert, the balcony was sold cut, but
the orchestra seats were only half full
in each section. Which concert took in -
the most money? : -

As a publicity gimmick for a new rock

group, concert tickets were sold at half
price. ~With this reduced rate, the house

- quickly sold out. From the money taken
_in.at the concert, the rock group paid

their agent 10 percent, paid $2,000 to
rent the auditorium, paid $150 to print
the tickets, paid $600 for security -
guards, paid $450 to their grips, and -
was charged $600 for damage done to the
seats by their fans. The five members
of the group split up what was left..

How much money did each musician get? .

125
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The. symphony concert

a

$108.60




" MODULE 2, NUMBER 14 - MAKING A MUSIC COMPUTER

~ Teacher Activity Sheet

Overv1ew

Your students will make a 51mp1e computer that, when used correctly, w111
give them answers to a wide variety of questlons that relate to the mechan-
ics and mathematics of music. This activity ‘and the one that follows it
are rather difficult, and may be used as optional activities.

Math Sk111s Your Students Will Need

Man1pu1at1on of materials, orderlng of operations, and following directions.

T1me Allotment ; o

One to two class periods (and posslbly homework)

Objectives
Your students will:

Make a computer to help find the answers to problensk
Manipulate the materials of scissors, paper, and. paste.
Be introduced to a music vocabulary

Gain experience in following d1rect1ons;:

L NN NI

Gain experience in ordering operations.

Materlals Your Class W111 Need

" Computer patterns, 200- 1b. oak tag or poster board, scissors for each student
paste, -paper brads (one per student) felt- -tip pens colored pencils, crayons

Vocabulary
: computer: ' a tool or: machlne that can prov1de the answers to
’ specific questlons
. concentric’. ' : Do
circles: ‘ circles that have the same midpoint




Module- 2, Number 14 - Teacher Activity Sheet ~2-

Se1f-Concept Builder 1 l — ' A

Your-students will get‘to use a "craft activity' to build a tool that will
provide them with answers to difficult questions.

Activities

1. Each student should have the four computer patterns, at least two ,
12" x 18" pieces of 200-1b. oak tag, scissors, a brad, and paste. '
Cut out the four circles, leaving a %-inch excess all around.

Paste circles to oak tag (paste entire surface smoothly). ;

Trim circles and oak tag carefully around the edges.

Cut the shaded area from the circle that has no words on it.
Carefully punéh a small hole in the center of each circle.

U< W ¥, - FA I )

Assemble the computer by stacking tﬁé circles from largest to
smallest, concentrically. S _

- 8. From excess oak tag, cut a 'washer' to put on the back.

Put brad through the.centers and fasten in the back so that each
circle rotates freely. ' '

10. Discuss with your students the connections between.this activity.
: and mathematics. - . ‘ _

1

Occupatioﬁs Related to These Activities

‘What occupations might use activities similar to these? Have your students. -
complete the career section on their Activity Sheets. After class discus-
sion, they should add these occupations to the list:

" MUSICIAN .~ MUSIC THEORIST
COMPOSER - . MUSIC TEACHER
ARRANGER ' ‘ S

Discuss the kinds of courses people going into these occupations should.
‘take in high school.” Have your students add these courses to_.their Activity °
. Sheets._ : . o . . . o~

Stress that-men and ‘women can be equally successful in most careeré, if they
are qualified. T . : o R

132




Module 2, Number 14 - Teacher Activity Sheet o : L -3-

Suggested Independent Activities

(These suggestioﬁs'éppear_on Student Activity Sheets.) N

1. Decorate your computer using color pencils, felt-tip pens, crayons, ..
or whatever you wish. Just be sure that your decoration does not
interfere with the functioning of the computer.

2. To make your comphter last longer, you may wish to laminate each
part of it, or cover each part of it with clear contact paper..

ERI!

Aruitoxt provided by Eic:



| MODULE 2, NUMBER 14 - MAKING A MUSIC C(MPUI'ER L

St(ldent Act1v1ty Sheet B e :

Your Name . . : Date .

Overview

v

ThlS act1V1ty will enable you to build a computer that when properly operated
will give. you the answers to same very tough questions about mu51c.

'

. Math Skifls You Need to Remember

‘Following directions and ordering ‘operations.

)
i

i

Things You Will Need - o -

Computer patterns oak tag or poster board, sc1s\sors, paSte, a brad felt- t1p-",_::-;

pens, crayons, OT colored pencils. ) \
T e e \
Vocabulary . . L N . R
computer: : 'a tool or machine. that can provide the answers to
- specific questions R . .
~ concentric ' S S SR
: circles: . ~ circles that have the same midpoint

When You Flmsh You Will ‘Be Able To
| : ‘ |
Use your computer to answer questlons related to the mathematlcs of mus

~.

Activity

Following the directions givent ‘“)y your teacher, make a mu51c computer as
accurately and as neatly as you can.: .

ERIC
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e : * ' . Sy

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.)

OCCUPATIONS © SUBJECTS NEEDED IN HIGH SCHOOL

-

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

Women and meén can do the same jobs with equal success. Can t both women
and men enter each of the. occupations you ve llsted above? \

Exploring on Your Own - ' v : ‘ "f
1. Decorate your computer using colored penCLls, felt- t1p ‘pens,

: crayons, or whatever you wish. = Just be sure that youy decoration "”“; j'
~ does not interfere with the functioning of the computer. -- , S

v . . 'Etr .""'\,.

2. To make your computer last longer, you may wish to laﬁlnate -each
- part of it, or cover each part of it with clear contact paper.

ERIC
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PATTERN PIECES /f
\

"
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'MODULE 2, NUMBER 15 - USING A MUSIC COMPUTER

2 .Teacher‘Activity Sheét

Your students will discover how to use the computer to f1nd -the answers to )
complicated questions about music theory'by using math operations and mu51c
termlnology _

N Wt
Math SKills You? Students Will Need g
Substitution, evaluation, and ordering of operations.
' Time Allotment g
One-to'foor class periods. S - . ..;5
Objectivee‘ v
Your students will:: N S o
) . i ' -'.‘._J ]
‘1. Be 1ntroduced to the vocabulary of music theory . /
2. Explore the -concept of movabhe "do." o
’ 3. Explore the concept of chord bu1ld1ng ‘and spell1ng
4, Explore the concept ‘of keys and- key relat1onsh1ps TN
5. Gain experience in the brder1ng Of operations. - .// R .
6. Gaiﬁvexperience.1n the ‘substitution of variables. ‘
7. Gain experience in encoding ‘and decoding information.
8. Gain eXper@enee 1n read1ng Roman numerals..
9. Ga1n'experieﬁce 1n us1ng tools to help find the/answers to quest1or
S and.problems.ﬁ . ' ‘ '[
o . . o ﬂ : - f
Materials Your 'Class Will Need LT 4/
'Mus1é computers built in prev1ous activity and Us1ng’a Mus1c Computer Infor
mat1on Sheets and Worksheets /
‘ - ‘ e . 7 ; e
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Vocabulary (Mu51 ca1 Terms)

'sCalef o the seven tones that form the basls of our,system~”’
- -, of music
‘tone names: tonic, supert0n1c, mediant, subdomlnant domlnant
7 = submediant, leading tone ,
tone syllables: ,.do, re, mi, fa, sol, la, ti-
tone numbers: . capital Roman numerals =-major
, lowercase Roman numerals minor
. chord: . more .than one tone sounded (played or sung)- at’ the_ .
) same time . .
triad: - a three tone .chord
root: : the tone upon which a chord is bu11t
- sharp: o a tone alteration that ralses the pltch repre- e
Nt sented by # .
flat: - . a tone alteration that lowers the pitch, repre-
o sented by?
key: ' _ the tonal quality of a scale i
. T~ T
Self- Conc;pt Builder . o

-

Your. students will discover that they can make and use a tool to help them
. solve comp11cated problems using musical terminology .

Activity
1. As you explain ‘the operation of the music. computer, your ‘students .
. - are to use it to answer questions of increasing complex1ty

2. After this activity is finished, 1et students dlscuss their answers
with other students, or in sma11 groups. .

3. Discuss with your students the connectlons between thlS act1v1ty
and mathematlcs : :

- K

*Many of these terms have’ other meanlngs when removed. from the context of
music. This may be an exce11ent discussion topic for your c1ass. '

L 133
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T

/4~;f"6CEﬁ§§ffaﬁs RelatedftotThis Activity

What~dccupétion§ might use an activity sﬁnilér to this one?. Have your stu-
‘dents.complete the career section on their Activity Sheets. After class

. discussion, they should add these occupations to the list: .
MUSICIAN. - - R " MUSIC ‘THEORIST

- COMPOSER | o MUSIC THERAPIST
ARRANGER - | MUSIC TEACHER

‘Discuss the kinds of courses peoplé going into these‘occupétibns should take
in high school. Have your students add these courses to their Activity Sheets.

u

" Stress that men and women can be equally successful in most careers, if they
are qualified. : ' E a .

" Suggested Independent Activities -
(These suggestions appear on Student Activity Sheets.)
1. Discuss your music computer with a professional musician or music
student. . : :
Research the "mathematics" of music.

3. Organize a computer contest to see who can use his or her computer
- with the most accuracy. ‘ ) '
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Student Activity Sheet .

Your Name __ o . Date
Overview .

-This act1v1ty will help you discover how to use a computer to solve comp11cated
problems using the mechanics «nd vocabulary of music.

Math Skills You Need to Remember

dSubst1tutlon of var1ab1es evaluation of expressions, and ordering of opera-
tions. s '

Things You Will Need

Your mus1c computer and the Using a Mu51c Computer Informatlon Sheet and
Worksheet.

7

Vocabularz*

scale: the seven tones that form the- bas1s of our system

‘ of music N\ _

tone names: . ton1c, supertonlc medlant subdominant, dominant, .
' ' submediant, 1ead1ng_tone\_ ' .

Ty

‘tone syllables: . do, re, mi, fa, sol, la, k%.'

tone numbers: capital Roman nuierals = mdjor _
v _ - - lowercase Roman numerals = minor e
chord: . _ more - than one tone sounded (p ayed or- sung) at the
' same time : T
- triad: ~a three-tone chord '
root: - . the tone upon which a chord is built _
sharp: - a. tone alteratlon that ra1ses the p1tch represented o
. T by # R
 flat: . I a tone alteratlon that 1owers the p1tch representedfﬁi
- - by ® o =

Key: - the tonal ‘quality of a scale

*Many of these terms have other meanings when removed from the_90ntext of
music. Do you know any of these other mean1ngs7 S

A

hni'ulfii)'f_.?hhi
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When You Finish You Will Be Able To

Use your computer to answer questions about music.
‘Activity

As your teacher helps you d1scover how to use your computer you w111 use
it to answer questions about music. :

Occupatlons Related to Thls Act1v1ty

.

. (You may .check the MATHCO Career Wall Charts to get more information about
a career 1n which you are interested.)

(OCCUPATIONS o © SUBJECTS NEEDED IN HIGH SCHOOL

Are_you interested jin any of these careers" - Remember, you can be anything
you want to be--if you are qua11f1ed - : ‘

Women and rien can do the same JObS with equal success. Can t both women
* and men enter each of the occupations you've 11sted above?

I

"‘Exploriﬁg on Your Own.

1. _)1scuss your mus1c computer with a profess10na1 musician or misic
student.

2. Research the "mathemat1cs" of nusic. g

3. DHrganize a’ computer contest to see who can use her or his computer
' Wlth the most accuracy. .

¢
¢
i
i
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Information Sheet

~THE LETTER CIRCLE

The letter circle is divided into seven sections. Fach section contains a
letter of the alphabet--A. through G. The letter circle rotates above the :
outer circle.. Whichever letter is positioned under tonic-becomes the name 7
of the key. For example, the letter C under tonic represents the key of C..
Each letter then becomes synonymous with the elements ‘it 'is under. For o
" example, with C'under tonic, E becomes the mediant, mi, and iii. By changing
. “the letter under tonic, you can determine the letter name of any scale posi- 7
- tion in any key. Here are some sample questions that you can answer by using -
the outer and letter circles: IS

In the key of A, what letter is V? - . (B

" If D is la, what key are you in?

What number is E in the key of D? (D) -,
If A is do,"what letter is s0l? o L (B
, What key has E asvits_leading tone? '(F)

R P

' THE OUTER CIRCLE
' Thé outer circle is divided:into seven sections. 'Each section contains three |
“elements (with the exception of the tonic, which has four). .These elements .

~are:
roE NAES TONE SYLLABES . TONE NUBERS®
tonic . ' do ' l_ fi -
supertonic re - :' ii
mediant om0
. swbdominant . fa W
™! dq@iﬁant E ';f L sol"" S vV
’ 'sgbni.ediant‘ PR - 1 v

leading tone - = ot R E zvii'

-*CapitalkRoman‘numerais indicate major keys and lowercase Roman-numeraisﬁin‘
- .dicate minor keys. .- SR R S
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The three elements within each segmenf may be used interchangeably. For
~ example, submediarnt = la = vi. Some sample questions using the outer circle

are: |

What“syllable is the dominant? B '. . (sol)
““;-FA‘ """ :;s the ﬁédiéﬁfﬂﬁéjérﬂbf miﬂor? | . (minor)

- What number is the ieadiﬁg tone? | | (vii) |
What is the “tone name for re? ' _ Isupe}toniéj —
What tones are major? . . (fonic; subdominant,,.
. | @xand dominén§)~. :
What are the syllables for I, iii, and V? (do, mi; énd sol)

TE WINOOW - - S

_The window in the third circle fits the space under the letters. The window ‘
should always be opened under tonic. Through the open window, you can see’ '
two keys that begin with the ‘letter under tonic--one using sharps and one
using flats (except for C, which has three versions--sharps, flats, and no
sharps or flats). When using the window, be sure to indicate which of the
two keys you are referring to: F-or F#, for example. Under the names of
the keys in-the window are listed the letters’ that are altered in those keys.
For example; in the key of F, B becomes B”. Always check the window to see

. if the letter you are using is altered. - Some sample questions that can be

——__ answered using the outer circle, the.letter circle, and the window are:

Which key uses four sharps? C (E)
: In the key of A, what isfthe leading |
‘tone? o - (GH)
N - What letters, are altefediin the key'of"B? . (F,C, G D, A
o In the key of BY, whéf is fa? . ‘ : | (ED) ~
- What letter is supertonic in the kef o (G#S

of F#? h
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THE INNER CIRCLE

The imner circle is the chord builder. With ‘the other circles stationary,
the chord builder can be rotated to put the root under any scale tone. .
Triads are spelled by giving the letters (plus key alterations) of the root, -
‘the third, and the fifth. The triad is determined to be major or minor by =
- checking the Roman numeral above the root. The elements above the root .
name the triad. For example, in the key of A, the dominant triad is spelled
E, G#, and B. You can tell that it is major, because the Roman numeral for
dominant is V. Some sample ques_tﬁons.that can be answered using the entire
computer are: - : : o

What letter is the third of the

subdominant triad in the key of B? | (G#)

‘Spell the-lead_ing tone tfiad in the S .
key of E. o _ | . (D#, F#; A) *
Spell the‘\) triad in the key that _— IR RS
has B” as its mediant. (M, F, A)

Is C, EE,,and G a major or a minor ’ ; N

triad in the key of A? o B o (Minor)

Aruitoxt provided by Eic:
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- Vorksheét .
. DIRECTIONS

Using your music c_omputér to determine the corréct answers, write your re-

sponses neatly in the blank by each question. After you complete this

activity, discuss your answers with one of your classmates. Did you both

get the same answers? . Co - '
F_. . 1. IfAis ado, what is la?
E 2. IfBis fa, what is-ti? | ‘ |
D 3. IfGis sol, what is re?

........ ( . N ) . . . -

¢ 4. IfEis mi, what is do?
E 5. Which key “uses four sharps?
F . 6._ Which key uses one flat?
B 7. Which key uses five sharps?

F#, c#, G# 8. Which notes lare" sharped in the key of A? I
E 9, If Bj is the léadiﬁé‘ ‘tone, what is the medi'ant?' B
B - 10. If F#'is the dominant, what is tonic?
E . "11. If G is the subdominant, what is the“supert'oﬁic.? .
B 12. Which key has A as its leading ton'e'?‘

N

D" .  .13." Which key has G as its subdominant?

E . 14. Whlchkey hasG# 'a's “its mediant?' -

ERIC
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Gi”B} b. - 15. Spell the tonlc tr1ad in the key of G.

Minor ~  16.. Is the supertonic triad in the key of B major or minor?

¢, %, 6 17. Spell the mediant triad in ‘the key of AP.

18. What is the third of the subdomlnant triad 1n the key

B ; of D? \
F 19. Vhat is the Eifth of the subdominant triad-if D is la?
8, Db( F 20, . Spell the leading tone triadvin the key’ of QE.
E 21 What would be the third: of the domlna.nt ‘triad 1f D 15,,139'
8b 22. 'In the key of F, what letter is IV?
yes 23, In the key of E, is iii sharped (answer yes or no)? ‘
- 24, In the key of A,.what is the root of the chofd-that has"
c# .+ E as its third? = —_— Lol "
L ' 25. In the key of'C,.is-the:triad that has B;aSiits-third'
Major . major or minor? ' : o “
26. In keys that use. sharps the leadlng tone is. always .
True o sharped (answer true or false).

P ¢

D, F#, 3 77, Spell-theasubdominaht triad in the key that has Gf as vii.

PR

More than one 28, Hdw_'many', not'es .a‘Ii‘e used in a Chgij’d? E

7 ‘29 How many letters are in the mu51ca1 alphabet? '
. C major . 30, 3Which3k¢y has po sharps[on'f1at§a3ﬁ ;,"

ERIC
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