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" A MODEL FOR MATHEMATICS CURRICULUM DEVELOPMENT

A Title III, ESEA Project Developed by: The Sheridan
School District #7, Sheridan, Wyoming.

This publication is the initial results of a Title IIT,
ESEA project in Sheridan, Wyoming.

The project was proposed for the purpose of developing a
coordinated curriculum in mathematics and social studies through the
use of behavioral objectives.

The dissemination of this publication by the State Department
of Edrcatlon is intended to provide the school districts of Wyoming
with & model, from which each individual group can develop their
own mathematics curriculum.

This guide was developed around the available materials,
projected program plans and local philosophy of the Sheridan School
Districte It is immediately apparent that any curriculum group
wishing to use this model mmst adapt it to. their local situation.

‘Plewse note that this curriculum publication is offered,
not as a finished product, but instead as an on-going handbook which
may be revised, re-worked and improved as the needs arise. Curriculum
development is by necessity an on-going flexible process, and it is
hoped that you, the users of this publication maintain this flexible
spirit in your endeavors,

Certain of the activities listed in the section following
the behavicral objectives were reproduced from various commercial
sources, In some cases these sources are not noted. It is hoped
that when these activities are used in classroom quantities the
commercial source will be referred to by the teacher before using.
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PCLICY

- We recognize the right of the individual student to develop to the fullest
extent of his eapacitiess I¢ chall be the policy of the mathemnties progrom of
the -Sheridon Schools thit ench student experience success in his work cnd realize

& need for understanding and applying mathcematics effectively in daily living.

OBJECTIVES

In accordance with this policy the mathemutics progrom proposes the follow=
irg overnll ;ronls; )
1e To enabiz the student to compute nceurntely in the fundamentcl operctions of
addition, subtraction, multiplicntion’ and division of rationzl ~nd irrction-
al numbers, The student should h-ve = working lknowledge of the properties of
numbers,
2y To develop the student’s ability to solve problems: (l)interpret ficts in uny
given problems, (2)discrimin:ite between pertinent =nd nonpertinent frcts,
(3)visualize the relotionship of those facts znd form o m:themoticol sene
tence using them, (4)determinc n reasoncble nnswer by estimation, (5)come
pute accurately end (6)upnly o relinble check, -
%e To understand nnd use numerntion systems with particular emphasis on the
decimn,. system, '
4, To develop o sequence of logical thinking necess:ury to understnnd the
structure of mathematics, | |
5S¢ To identify the rel-tionship of mathemnticzl sentcnces to npplications cnd
problem solving,. '
6, To annlyze and apply mathemoticsl interpretotion to grophic representntions,

7« To recognize, represent, :nd interprct geomeiric shopes,
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10,

11,

12,

13.

To develop nwareness of the pricticcl applicntions of mrthematics and
arithmetic computation in everyday living,

To cquire bisic concepts, commensurate with his ability, which would
enable the student to progress to the next level. S

To develop student's mathematical reasoning cbility. This involves
both logiczl and critical thinking, which should lecd to wise decision
mrking ond onen the door to intuitive discoveries in new fields,

To cncourcge flexibility in applicutieon of mothematical skills so they
can be adapted to the ever-changing needs of our society.

To explore the uce of statistics, probobility studies, andtgraphical
analysis in solving problems in our complex society,

To make the student become aware of the interdisciplinary aspect of

mathemctics, i.es, the correlction of mathemntics with other disciplinee

and the recverse,



INTRCDUCTICN

This mathematics guide w.s produced during ~ six week summer workshop
as o curriculum project of School District #7 with major funding under
Title III of the Llementory-Secondiry HEducation Act. It is offered, not as
o finished product, but instend cs an on-going handbook which may be re-
vised and improved ns the need afises. The objective of the guide is to
assist teochers by suggesting o voriety of mnterinls and approaches to
mathematics, vhich it is hoped will encble every student to experience
success in this area.

So the guide mry function more successfully, the following points
should be noted:

(1) Only if every teacher uses the guide can a foir evcluntion be

mcde of its effect on the mnthemntics progrome Such eveluction

will be attempted by comparing the results of the Stanford achieve~

ment Tests. given in the fall of 1969 and the fall of 170, .nd by

informal attitucde tests.

(2) The guide is intended to be a useful teuicher handbooke. Therec-
fore, additions or revisions are requested. Ixtra space his been
left on each page for this purpose,

(3) The guide is coded to the scope chart. The right h~ nd side of
each page bears the code., Immedictely below, the grade levels con-
cerned rre indicated. The rectongular box contains the curriculnr
objective and its sequences, The remninder of the pige contains the
behaviorcl objective and related activities. The typiccl brenkdown
vhich follows may be helpful in clarification. Coding for the grade
levels is os follows:

G - grodes Hence, G4 means grade b.
I - intuitive o
- standard (mastery)
- reinforce
extend
- optionnl

O ®m W W
!




wricular IV Mensures (.;m.nﬁ
Jective 7T

~—> Linear cnd Metric
quence > Perimeter Gh 3
G5 R " Qrade
G6 R . flevel
'lInstructional (vehavioral) Activities
Objective 1z,
b.
Ce
Recdiness pertinent to the d.Evaluation
objective

(4) Behaviorzl objectives are so stated that the evaluation of the
student's achievement is explicit in the objective., However, in
many cases, a sample evaluation is offered as an additioncl help,
Since behavioral objectives must, of necessity, stote o definite
staadard of aehievement, the objectives in this guide are so ‘
written, However, we recopnize that ecch student is an individucl
and varyine Cegrees of »erformonce moy be expected. Therefore, the
lovel of efficiency for einch student must bec left to the discretion
of the te-clcr, _

(5) Each behovioral objective is accdmpanied by a list of uctivities
ond medic. Some of these are ﬁfsted or exﬁlained on the same sheet
as the objeetives In other instances, & reference riy be made to

.vﬁ@&g aétivity.ip the :ctivity section, In every cnse, the aetivi-

T San 80 mentioned ure to be found irmediantely following the seetion
of Strand ~nd cre printeg on green ¢l

(6) Not all of the mutericls susgected in the guide are it the present
tive avoiloble to tecchers. However, each teacher is encouraged to

) order recoumended materials through his own school s soon as possible,
(7) Many of the activities listed entnil the use of media which ean be
found or made easily. Teochers ncy wish to assemble these into packe
ets which the individunl student mcy use ws pr.rt of his learning
experience, /
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. iI.

IL,

111,

v,

Ve

vi.

VII.

VI1II,

SCOPE

" Sets
Numeration and Number Theory .
Ao Recognition of numbers D, Absolute,Value
Bs MNumeration systems E.. Faotors
Ce Plage value Fe Properties

l,s Decimal system
2, Other number bases
3. Exponents
& L. Scientific notation
Se Clock arithmetic (modular)

Real Murmber Operations
A, Addition-subtraction
le Whole numbers
2, Rational numbers
2, Common fractions
¥ Declmals
3¢ . ./ ional numbers
Be Ma  _ication=division
le whole nunbers
2. Rational nmumbers
2, Common fractions
be Decimals
ce Per cents
3, Irrational numbers
C. Word-problem solving
l. Symbols
2. Estimation
3, Praoctical applieations (inclunding in‘herdiaaiplinnry)

Meagurerment '

A, Linear D Time G, Motrie
Be Weight E. Temperature

Ce Volume Fo Area

Money
Geometry
A. F hnc
1. Reocogmition of shapes
2, Construction and mensuration

3. Proofs
B Space

Mathematical sentenses

LAe Numbaer scntences

Be Scntencos with variables
C., iguations and inequalities

Graphs
Lo Pictorial graphs
B, Coordinate graphing

Probabilities and statisties .
A, Descriptive statistics
1, Aivorages - mean, median, mode

2, Troquency distributian, mmﬂ.:\tiva. powesntlle
3. Variance and standard deviation



X,

X.

II.

III,

XIII.

Contimed
B, Combinations z1d permutations
C, Probability

Trigonometry
A. Right tviangle trigonometry
B, Circular functions, defined, wrapping (all six functions)

C. Reference angles and use

D, Graph of the trig functions

E, Identitios

7. Trig equations ,

G, Function: of sum, differenca, double, and half angles (formalas)
d, Ioverse of trig functions and relations

I. Polar courdinates and vectors

Jo Sine law and cosine law

K, Using logs to solve right and oblique triangles.

Analytical geometry (see Functions)
A, Coordinates
Bes The linc---ihe plane
C. TFunctions, relations and graphs
1, Range, domain, function notation
2. Linear function and direct variation
3, Quadratic functions
a2, Circle ¢, Parabola
be. Ellipse d. Hyperbola - inverse variation
s Parametric and polar equations
D, Transformations
1, Rotation 2. Translation

Reasoning or logic
Ae Logical statements
B, Variables and quantifiers
Ce Conditional statements
D. Compound statements and truth tables
Z. Deductive, inductive, and indirect proof
Fe Mathemtical induction -
1. Sequence and series
2, Arithmetic and geometric progressions
b. Infinite sequence
2, DBinomial Theorem
G, Digital computer methods.

Punctions
A, Polynomial fuartions
B. Exponentias). functions and numerical oconcepts
C. The logarithnis function
D. Quadratic Formila
Es Evaluating the function
1, Mature of roots - complex numbers
2, Synthctic substitution
3+ Remrinder and facter theorem
F, Property of continuity - irrational roots
G, Limit concepts

Motrices and determinants

. Ae Definition

Be Cramer!s Rule



SHERID/N PUBLIC SCLCUL

SUGGESTED CHECK SHEET TOR E' T (ENT/Y MATH

Key to Marking: Circled number means the t-pie has boen introduced @@)

Slash within circle mecan~ topic I.itroduced and
somewhat devoloped kit wend s more work (éé;
X within circle means itcm is-dzvoloped to the
extent indicated oy ihe behiavioral objective ng)

Objective Number

I. Sets l1 23 45 5 7 89 10 11 12 13
14 25 9
11, Numeration and 1 23 % 5 7 8 9 10 11 12 13
Number Theory 16 12 2 a2 18 19 20 21 22 23 2425
III. Number Oper:tions l1 23 45 6 7 %8 9 10 11 12 13 14
Addition-Subtraction
Whole Numbers
III. Mumber Operations
Multiplication=- 1 23 45 6 7 8 9 10 11 12
Division--Whole Numbers )
III. Number Operations ' 1 2 3 45 6 7 8 9 10 11 12 13
Common Fractions l4 5 6 _i7 18 19 20 21 22
ITI. Number Operations 1 23 45 6 7 89
Decimals L
'III. Number Operations ' l1 23 456 78
Per Cent
IV.  Measurement 1 23456 7 89 101 12 13 14
15 16 17 18 10 20 21 22 23 24 25
v, Money l1 2 3
Vi. Geometry 1 23 45 6 7 8 9 10 11 12 13
14 15 5 17 18 19 20
VIII, Graphs 1 2 3 45 6 7 8 9 10 11 12
Teacher's Teacsio's
Initial Year In .13l Year
K ) 1 9__-_ 4 ’ .____l 9__-"-.
O U 5, 19 -
20_________ — 6. __,___19__"___



PATTERNS

I. SETS

X-S

1.

The learner will show a
recognitien cof patterns by
continuing the pattern either
by drawving or with concrete
objects with 857 accuracy as
observed by the teacher.

Readiness: lacognition of
lice objects,

ia,

£.

e

h,
i.
Je

b,

d.
e,

Addison-leslay~Kdgn-Unit 2
SeleAo=Kdgn-pp. 13-18
Tloor tiles
The children
'elt geomstrical shapes
Childrents clothing
Jeads
Pey board
Jlocks

.i Challthoard

POSITIONAL AND COMPARISON RELATIONS

I, SBETS

K=S

2,

The lecarner will compare tino
objects writh respect to size,
heizat, length and shaps with
857 acturacy as observed by the
teacher,

Pa,
b,
Ce
d.
€Ce

Addison-‘fesley~-Kdgn-pp, 1-6
SaReAo=Kdgn=pp. K11-Klk
Geometric shaped blocks
Refer to activities #1-8, 22
Rei'er to materials sectdion



I, SEIS

POSITIONAL AND COMPARISON RELATIONS

K=S
3. The learnor will identify 3a. Addisori-‘lesley-Kdgn-ppe 1=6
ordinsl relationship of two or | b, S.R.A.-Kdgn-pp. K11-KYj
more objects with 857 accuracy { ce. Se.ReA.=Grade 1l-Unit 4§
by teacher obsarvation. d, Refer to activities /i, 6, 24
¢, Concrete objects
Readiness: Pztterns f. Refer to materials section
I. SETS

PREMITIVE NUMBER COMNCEPTS

K-S, Gl-S, 02-R

4o The learner will discover La. Addison-lesley-Kdgn-ppe. 13416, 23<26
similaritios and differences b, Addison-Yesloy=-Gr., l-pp. 114
of objects in given sots and . ¢o Addison-Tesley-Gr, 2-pp. 1=2
indicate by telling, pointing de S.R.,A.=Gr. 1l-Unit 1
or maridng wvhich is more or a, Jenn Publications Catalog-maatera
less with 85% accuracy by and transparencies &
observation of the teacher, f. Refer to activities ;}9=1C

g. Rafer to materials section
Readiness: Comparison relations
ships




PRIMITIVE NUIBER CONCEPTS

I, SETS

Ke3, GleS, G2eR

7o

-

Given a set of objects, the
student will demonstrate aone
to one matching by drawing a
line hetween correspoiiing
objects with 857 accuracy by
teacher observation.

Readiness: Concept of compar-
ison relationships

To show equivalent sets, the

~student will match by drawving

e line betusmen tio correspond
objects in ziven sets with 85
accuracy as observed by the
teacher,

Readiness: Ons to ons matching

The learner will demonstrate
equivalency by drawing a set
equivalent to a given set with
85% accuracy as observed by the |
teacher,

Readiness: One to one matching

68.0.
be.

d.

£.

7a,
b.
Ce

Addison-esley-Kdgn-pp. 17«18
S.R,A.~Kdgn~-pp. 19-26
Addison-'Jesley-Gr, 1l-pp. 3-10
Addison-'egley~0r. 2-ppe. 1-2
SiRJA,~Cr, 1-Unit 1

Jenn Publications Catalog-masters
and transparencles

Refer to activities ,11-15

tefer to materials section

Addison-lesley-idgn-pp, 17-22
SeR,A,-dgnepp. 23=-26
Addison<leslay-0r, l-Unit 1

Jenn Publications Catalog-masters
and transparencies

Refer to activity #16

Refer to materials section

Addison-'Tesley«Gr, lep, 20
S.R.AQ"G:‘. l-mt 1
Refer to materlals section



UNICN OF SETS

I, SETS

k=S, G1-R,S, G2-6-E

SRR

8.

9.

N

The learner will demonsirate
unien of sets by manipulating
tuo sets of conerete objects
into one group with 85%
acouracy as observed by the
teacher,

Asadiness: Understanding of
concept of objects in separate
gets

Given tuo sets of objects, ths
learner will demonstrate either
orally or on a uritten page the
concept of set union with 859
accuracy ag observed by the
teacher,

Readiness: Ilanipulating object.q
into one set and counting

Ba,

b,
oy
d,
(-
£,

Addison~Tesley-Kdgn-pp. 39~72
Addison-'lesley-Gr, l-pp. 107-108

~Quisenaird rods .

Objeuts dbout the room
S¢ReA~0r¢ 1-Unit 1
Refer to materials section

Addison«~lesley-YdgneUnit S
Addison-'’esleywGr, leUnit 6
Addison‘!eslw-ﬁr. 2“pr 31’32, 35. 37
Addison<Jesley-Gr, 3-pp, 4849
Addisone'TesleyaGr, Lepp. L4849
Addisone'lesley~Gr, Sepp, 174175
Addison-Wesley-Gr, 6-p, 92

SoReA.=GT, leUnit 1

Venn Diagrams

Materials section



SUBSETS

I, SETS

=S, Gl=S. G2=-R

10. (iven a set of concrete objectJ;.Oa.

Addison-lesley-idgn-pp. 65-72

the learner will demonstrate b, Addison-'fesley-Gri l-Unitzs 7-8
the concept of subsets by c. Addison<fesley-Grs 2-Unit 3
ramoving like objects to form - d, 7lannelboard
a sybset with 857 accuracy as e. Objects in the classroom
observed by the teacher. f. S.R.,A.-Gr, 1-Unit 1
g. Refer to Activities /17-18
Readiness: Union of sets h. Refer to materials section
1, SETS
~ EMPTY SIT
— Ked, Gle5=R
11, The learner will recognize 118, Addison-'Jesley-Kdghepp, 35=38
the empty set as a set b, Addisorellesley<lr, 1=p. 35
containing no obJjects. c. Addison-'Jesley-Gr, S»p, L9
d. Addison-'lesley=Gis L=p. 49
Readiness: Counting and 9, Addison-‘lesley-Gr, S5=p. 175
primitive number gencepts £, Addison-'fesley-Gr, b-p. 92

B

Refer to _ma.teria;l,s sastion



I, SETS
G-1,S
INEQUALITIES AND (RDER, AND EQUALITIES G2-3-R
: Gl-6-E
12. The learner will compare two 12a, Addison-Wesley-firade 1-Unit 5
sets of unequal numbers using b. Addison-Wesley-Grade 2-pp., 17~30,
the symbcls for greater than 185-188, 195-196, 208-209
and less than (>, <) with c. Addison-Wesley-Grade 3-pp. 96-97
855 accuracy. d. Refer to activities #19-20, 23

e, Refer to materdals section
Readiness: Grouping concrete
objects

13. The learner will compare two 13a, Addison-Wesley-Grade l-pp, 113-116
sets or identical sbjects b. Addison-Wesley-Grade 2-p, 221
using the symbol for equelity ce Refer to materials section
( = ) with 859 accuracy. .

Readiness: Inequalities and
Inequivalency




7| I1._ SETS
G2-1
PRODUCT SETS G3-5
GL4-R
1L. Given a picterial set of 1ha, Addison-Wesley-Grade 2-pp. 261-26L
objects, the learner will b. . Addison-Wesley-Grade 3-pp. 124-128
demonstrate the concept of c. Addison-Wesley-Grade L-pp. 122-125
product sets by pairing d. Refer to activity #21
objects and forming as many e. Refer to materials section
combinations as possible with
85¢% accuracy.
Readiness: Addition and
counting.
| I, SETS
INTERSECTION OF SETS GL-S
G5-6-R,E

15, Given two sets of objents, the | 15a. Addison-Wesley-Grade L-p, L8

learner will demonstrate b, Addison-Wesley-Grade S5-pp. 17L-175
either orally or written the c¢. Addison-Wesley-Grade 6-p. 92
concept of set intersection d. Venn Diagrams

with 855 accuracy. e. Refer to materials section

Readiness: Set union




SYMBOLS FOR UNION, INTERSECTION
A¥D THE EMPTY SET

I.  SETS

G5-6-S

16.

The learner will demonstrate

a knowledge of the symbols for
union, intersection and the
empty set by use in problem
solving with 100% accuracy.

Readiness: Previous work with
sets.

1%a. Addison-Wesley-Grade 5-p. 17k
b. Addison-Wesley Grade 6-p. 92
c. Refer to materials section




ACTIVITITS & SETS

l. S»ool i“atch - K-1

Laterials: 12 spools with a 4" long dowels inserted. Cut shapes ‘out
of construction paper such as : star, circle, rectangle, diamond,
cresent, oval, ectc. (In envelope)f A

Directions: This is a mutchlng game that :ay be played whex your work
is finished. pPlace the s»ools on your desks. Take all the shanes and
waten them with the spool with the sane shape.

2. Puzzle Fun - K-1

Let tnz children m:ke jigsaw >uzzles bv masting a colorful picture
fron a i1 jazine onto curdbhoard. Take a felt marking pen and scribble
a nattern on it to bz e¢nt out into Dieces. (This is aspccially good
for eye-hand coordination, spatial relationships and shape and size
discrimination.)

3. Birg and Little - K

Bach child is given clay. Ilave the children n-~lke objects showing big
and little. Let the children decide which is big or which is smal%:J

L, Five in a Row - 1-2

Call 10 peovle to tue front of the rcom, Tell the children to listen
caref:lly and see if they can follow directions. Give directions such
as:

1. Wil' t4ve second »orson clan his hands,.

2. Will the fifth nevrson turn :rcund three times,
3., i1l thn first person jump up and down,

k. Will tae fouith person .wave one h-ad.

S "Mill'the third poerson téuct his. toos,

5. Big or Little - 1-2

Children will need pawer, pencil and crayons.,

Directions: You may play a game called Big or Little, To play this
ganie you nust first fold. your paner in half the long way (demonstrate),
lHext fold it in half the short way (demonstrate). You have six squares
now. In each square draw a picture of two exact objects making one
big and one little. Under each big picture write the word big;

under each little pisture write the word 1little. These words are
written on the board to help you. If you have enough time color

your pictures, ‘



6, Positional Skills - ¥

(1) Have children work with seta of cutout shapes and arrange them
in order of inereasing or decreasing size.

(2) Help children line up according to height--can go from tallest
to shortest or shortest to tallest.

(3) Puzzles which require children to fit graduated circles, squares,
etc. in corregponding holes,

7« Perception Skills - K-l

Six year olds enjoy matching concrete objects. They are also developing
8kills and the relationship of orjects, as i'before, behind, below, above "

st first use the overhead projector and two popsicle sticks. The children
at their desks, place their sticks in the same position as those on the
screen. When they have mastered pl:icing two sticks in position as those
on the screen, When ihey have mastered pl:cing two sticks in vmosition,

use three sticks, and S0 one Child can then match sticks to other shapes.

8. Positional and Comparison Relaitione - K-1

Use simple seasonal drawings to develop arithmetic vocabulory concepts.
Two jack-o-lanterns in different sizes, for example, can show '"'big

and little, larg=z and small", A cat on a fence and one on the ground
can illustrate high and low, while a flying owl cver a moon and one
sitting in a tree under it describe 'over and under,”

9, 8pool to School - K-=2

Haterials: Have 2 square racks of 3/8 inch plywood and 100 poul +ry
netting staples ¥ »r 3/8inches as follows: Place stanles 1% inchus
apart, which allows 1) iich border. With nliers soueeze staples

almost together at the sharp end before pounding them inte¢ the beoard in
ten rows of ten.

Directions: Divide the class into two ‘'‘collecting teruts.,'' 45 the
spools come in each day the children pl.ice them or the rack belong-

ing to tTeir teaa, mutting them in rows of ten. Discuss which team hus
.aore or less until one team wins,

These s100ls can be later snrayed with enamel and c¢ouxldld be used for
many number games.

10. More or Less - 1-2

Players: Groups of two

Materials: Sets of number cards 1-10 e~ch showing one number or symbols
or victures.

Directions: At a signal =2ach child turns up 2 card. The c¢hild whose
card has the larger number is asked to tell how much larger his
nunber is than the ¢ther. If he is correct, he gets a point. The
child who firgt gets 10 points is the winner. (Good for a rainy uday




ll, One to One Corresoondence - -l

Use paper dolls or magazine fijures to rive »nractice in number natchins.
On the froni of a pair of figures (two -irlsy boy ~nd girl, mother and
father, grandia and grand-a, and so on,) write tha sc e number. “och
pair his a different nuaber. iiix um th= dolls and »Hut 211 together in

a bnx. In freec tice a c¢1ild can wair un t:2 dolls, :i'ting sums that

the nuuabers natch.

12. 3Bounce the Ball 2 X-2
Materials: Tennis or rubber ball

Directions: The teacher savs the nuunber, such 25 15. 3he then boaces
the ball while the children count to the.stlves. Defore the desisnat~d
nuaber is reoched | s4e calls unon o child to coaml:ctae the bhounces.

This child in turn starts a n2v series 2nd calls on another c¢hild to
corlrlete these hounces.

13. Number Party - ¥-

Materials; Played in zronw:s of si: to twelve. waize ¢ rds for 2ich

child, two ~ich. *ach chilé hol 's on= of his own c'rds. +“he matching
c.rds 're 1eld by the “party giver’ to e used in checliing the nunber of
letters in c.c¢h nane. '

Directions: The *'party" is comnoscd of several class members, of
whom one is anpointed the "party giver.” Onc child co<es to the »arty
and taps five tinzs on the wall or docr “ecause thrre e five letters
in her name (Sz:rah). If shc taps correétlv the perty giver says,
'Corme in Sarah." If not she tans again, . new "'party siver' and.
“party comer' are uppointed and gane vrocecds as before,.

14, Finsers are Handy - 12

Ask a child to nam: the iaewbors of his family, outting u- ones fing-r
for each. ‘Anoihur child m.*ns 2 tally murs on t“e chalkboard for
e«xch finger raised. The fi-st child t“2gn counts the tilly marks and
writcs the corract number. Continue with >ach child.

15. 0Onc to Wne Corrasvondenc: - 223

Ten cords are laid out in a pattern corrcsponding to the symbols on
the.c§rds.' A dealer thinks of a card on the boxrd :nd noints to its
position on the ten card. The other children guess which card on the
board he is thinking of. ' o

{A

i N

-

~

i
Ex: Dealer points to this Dosition on 10 card,’ therefore the card he
im, tiinking of is the 4 of snadea, :

ERIC

Aruitoxt provided by Eic:



16, Pup$ls are given (or they may draw) pictures of some object:

anim.ail, machiae, vehicle, person, etr. The leader t'en names an activity
such as: "They can run"; “You can ri.ie t eme+; "You vut animals in them*;
or "They haul things for us.” This may be played as a gquick resvonse
sae, solething Like "Simon Says.! The set cutagories aay be prenared .
in dvance “or yount children, and t“» leader miy draw one from a deck

oi vJ.uory cards pléced fiace down i 4 table. Pupils holdinz avnro-
ori.te ¢ rds stand. ‘

Teach:rs uay use the Teme as a2 couretitive exercise, or thev may sinnly
observe the rractions of nupils as different sets are callad.

Y. Fox and :iranes - 2-3%

lwterials: niane corks

Directinns: ™o teachinr tells story: "One day a fox fourd nine granes.
e tri-d to think of all t%  ways he could c¢rouv “is gra-is bofore
citing t ens Let's telp t-e fox." On: child nsy say "He could eat

th ~: today, thrce tonorrow, and three the next day" (Show grouvs with
coric.) ‘iet 38 many ideas a1s nossible frow the grouv. o

14y Suhset Chart

This shows that "Billy" is a nmeaber
of the set "school™ whic: is a sub-
snt of the 'set "town" and so
forth,

——— Y

13. Grueater Than--Less Than - k-2

To ruview the concent of "areater than" and “less than",'havo several

e ildrein wio do not really understand the idea stem one step Torward

to s’ ow ‘igreater than" and one bsck to show"less." Use floor tiles number
1'90

2 ~'o K'?

iiave a child use 3 1:rge nunber lin2 on the floor. The child places
brt.. fect on the number four. We steps one sten forward and then says,
"Five iz »viater ¢ an four." Tien have the c¢hild sten back one step
and say, "'hiree is l-ss than four,"

2l. _roduct Sets. - 2%

The teacher as”s how many diferent three-figure nuitbors can de
written with three different figures. "xample°* "How jany three
figure nuibers can be written with the firfures 1, 2, 3?2 The children
should nake a pucss before writing. They should also remenber that
each nunber should hive three fipgures and 1 figure should only be used
once in a nuaber. Six combinations are possidle: 123, 321, 213, 231,
o 2. 132, - '




E

22, Shape Hunt - X-1

haterials: Cut & different geonetric shanes fro: constructisn maper.
Cut two of ~ach s"ane. While children ire out for recess, hide .mw
set around the rana,

Directions. 1 414’6 shines soacwhzie in the clisarnwm,  They lonk
Tike this (10ld u: the m tetine set T six). T o reine to ¢ive 6
people one of ti~se shatese  4cch tusan st Look untsl the Loartehin:
shane is found. If ynu s:'e o+ that is not exictly 1live yours, 'ml™
right br and say nothinr, let's soc vow lane it taiks to Cind al) &
shapes, After ill ace fovrnd, childwan put L™ i. ":ids on tpeis dan' n
-nd the sianes re hidden asmain,

23, Which we the Sasc? - 2-3

haterials: Irinted wvorks'wetse write on ih= srinted ».ges pairs of
nurtbers, some of which mitch «xactly and some th 't differ slishtl:.

.Directions: Circlc the nuiber that ro exactly alike,
- Exaawle: "

2. 39 >

24, Catcher's iiitt - k-1

lateriils: 20" squared tagboard--2: sati:res, auus r~d 1-100. 1
cutchars wiitt drawn on tagbodrd vith a hole ia tha iddle.

Examnle: CS’/F'
|

.
RN

Directions: We will pl.ay catch with awrhorse One »-rsen will crac to
th. front o the reooce T will tol) yon viat cov -d Movr aany oviite
When I *“throvi ron a nuiz you .ust catch it with your nitt by
govin: it to tho corr-ect +1l:ice, -uttiam t-c hol. ov'r tho nunber, 1If
you Jre covrnct, you will et v mointe hen you ot thrze oints veu

~imay choose anot - ~r slayer. 034 could he lay~d in te:-se

O

RIC
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SETS L
FI_MSTRI S,

Davis Audio-Visual, Inc.
duc :tional Prosrams, Inc.
Denver, Colorado

Primary and Interscdiete

Seriss No, 1020--The Stary of Humbers
Comparing Siz«w T
#atehing Nuwmber:s
The Meaning of RNumbers-One Through Ten

Series o, 1000--Introduction to Sets.
One to Une Corresvondence Ietween Sets.
Ordering Sets and Ordering WNumbers.
BasiC Subséts and the Empty Set
Set Description and the Use of Braces
Sets and Mumbers in ilathematical Sentences
Inequalities~Sets and Nuubers
Unicn of Sets and Addition of Numbers
Difference of Sets and Subtraction of Numbers
The #xtension of Set and Number Ideas
Series MT-1 From Sets to Nvwbers
Series I"T-2 From Numbers to Numerals
Series 1iT-3 From other Bases to Base Ten.
Series 1iT-4 From Base Ten to Other Bases
Series i'T-5 From Union of Sets to Addition of Whole Numbers

Herbert M., “lkins Co.
10031 Corimerce Ave.
Tujunga, California 91042

Set 75--lNo. 573%-More or Less wh4,95

Society for Visual Education Inc.
1345 Diversey Parkway
Chicepzo, Illinois 6061k

531-1 Recognizing Sets Symbols, Numerals
531-2 Sets Using Simple Addition

531-3 Subsets

531-6 Sets with teen concepts

531.-7 Sets with teen concepts

531-8 Sets by 1's, 2's, 5's and 10's
531-12 Sets by 2's, 3's, 4's, and 5's

532 ~1 Sc¢ts, Concepts, Symbols, Operations



Ginn &nd Conmany

Ten Colos filostrias .+ (. i ghre's - nusl
Using Sets 1id ruabars '
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FILIS

Univerosity of “yoming

Wra, «ili. Libr.ry

L.risie, wyo iu-

Intersecti~a . votoe<1® ndnie 5, celor,

- e P . ¢ " S e NS G GD ED et e P e s Am e em 06 ste e

Univarsity of 3ouih D %ota
#irm Libr.ry

Extension Division
Vzraillion, Son’h U0t

Pria.ry

Cne to Une corvesooncence 'fie L& fouan Tn t o« Shoe'-~11 ainutes.

. S - D AP D AD ¢ ¢ e e T AP by e NS e e S G S G G Se e e B

TRAUSPARENCIES

Davis Audio-Visual, Inc.
ducational Pronrams, 1nc.
Denver, Colo-ado

Int :rmcdi (te

MI 1120--A Set Collnctiea of Things
MI 1121--d#guival

M1 1122--Equal Sets *

Sets of nuimbura I

Scts of Hu1b:rs II

Set Union

Set Interscct?

————

Primary and Inf:roadiate : '

Series 800B-- %2 Color transnarancies
Satse o
cumb2r Concents
C rdinal Mumb-r
Union of 3nts
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U AANSPAR S CT 45
viericin Schonol Sunnly
2701 Jlalke st.

Danver, Colorado 70205

jioders Math Seriss I

#MI-1120 B:gsic Concont of Sct

nI1-1121 Conceat nf Equivalence nd dguality

MI-1122 Concent of qual 3ot

MI-1125% Introduction of Set Union ond ssociated Symbolism
MI-1126 Concent ot 5ot Interscction

1I-1127 Concent of buabar Prontary

#I-1128 el stion of 32t Union

e A e g s o= d e = A e o ap e s e o= e o

See lso:  Instructional aids for rithaetic
ilolt, ineh.art .nd Yinsten, Inc,

Colburng
2702 iiontana ve.
Billin s, r.ontana 59101

511 Ch

55 >uts- Place Value---9 truansparencies in Comvpanion set
[ath 1

ics !madinsss Seriss 1400--14 transnarencies with overlays
»lus 80 cutout, 4l nulti-color-d
Includes: 1‘ateing Scots Commarison

O
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II., NUMERATION AND

RECOGNITION OF }NUMBERS

NUMBER THEORY

K«S
Gl"‘R s S
. G2-R

1.

2,

The student will demonstrate
the sequential order of 0-9
cardinal numbers, either orally,
written, or with concrete
objects with 100% accuracy.

Readiness: Recognition and
construction of numerals

Given a set of concrete objects
or pictures, the student can
identify, name orally, and
write the numeral for the
cardinal mumbers of the set
with 1005 accuracy as observed
by teacher,

Readiness: Understanding and
recognition of sets.

la,
b,
Co
d.
€.

Be
h,

i.

2a
b.
C.
d.

f.

Ee
he

Addison-Wesley-Kdgn-Unit L
Addison-Yesley-Grade l-pp. 45, 51-~52
Addison-Wesley-Grade 2-Unit 1
Refer to activities #1-2}
Concrete objects-~blocks, chairs,
beads, ete,

Cuisenaire rods

No. 525 Number Concept Chart from
Ideals

No. 620 Number Readiness Posters
from Ideal

Refer to materials sz2ction

Addison-Wesley-Kdgn-Units L & 5
Addison-Wesley-Orade 1-Unit 2
Addison-Wesley-Orade 2-p. 3=6
S.R.A. Kdgn-Unit 3

Refer to activities #8, 10, 11, 1k,
16, 17, 20, 23, 25

Concrete objects

Abacus

Cuisenaire rods



II. NUMERATION AND

NUMBER THECRY

RECOGNITION CF MUMBERS

K-S, Gl-s, GZ-R

3

L.

Given a verbal or written
numeral such as 7, the learner
can construct and identify sets
containing 7 members with 100%
accuracya

Readiness:. Identification of
numerals

The learner will demonstrate
the concept of odd and even
numbers by counting orally or
by completing a sequence of
odd and even numbers with 85%
aceuracy.

Readiness: Oral and written
number concepts.

3a.
ba

dn
€.

La.
bo
Co
d.
€a

Ea

Addison-Wesley-Kdgn-Units L & 5
Addison-Wesley-Grade 1=Unit 3
Addison-Wesley-Grade 2-p, 5
Refer to activities #1-2hL
Cuisenaire Rods

Addison-Yesley-Grade l=-pp. 269=270
fddison-Yesley-Grade 2-pp. 241=2LL
Addison-Wesley-Grade 3=pp, 290-293
Addison-Wesley-Grade l=~p, 220
Addison-Wesley-Grade 5-p. 55

Rgfer to activities #11, 25-29, 36,
3

Concrete objects



II. NUMERATION AND

RECOGNITION CF NUMBERS

NUMBER THEORY

51-S, G2-3-R

5e

The learner will demonstrate
skip counting of 2's, 3's, L's,
Sts, 10's, 50's and 100's by
counting orally and by come
pleting a series of given
numbers with 85% accuracy,

Readiness: O0dd-even numpers

Sa,
b,

Cs

da

Addison-Wesley-Grade l=pp. 271=27L
Addison-Wesley-Grade 2=pp. 199,
2Lh5-246 _
Addison-Wesley-Grade 3-pp. 33, 39,
123, 137, 140

Refer to activitles #26, 28, 29,
36, 38



I, NUMERATION AND

ROMAN NUMERALS

NUMBER THECRY

G2~S—
G3-6-R

6.

Te

Given the numerals 1-12, the
student can read and write the
Roman numerals I-XITI.

Readiness: Understanding of

Arabic numerals,

The learner will read, write and
know the meaning of the Roman
rumerals L, C, D, and M,

Readiness: Previous work with
Roman numerals,

ba.
b,

Ta.
Y.

Addison-Wesley-Grade ?=ppe 137-138
Refer to activities #30-33

Addison-Wesley-Grade S=pp. 1L-15
Refer to activities #30-33



II, NUMERATION AMD

* NUMBER THECRY
OTHER SYSTEMS
Gs-6“®n
8. Given a series of worksheets, 8a, Addison-Wesley-Grade 5=p. 15
the learner will recognize and b, Addison-Wesley-Grade 6-p.l
write the correct number, by c. "The Story of Flgures," published
using the Egyptian-Greek and by Burroughs Corporation

East Arabic numeral tables.

Readiness: Roman numerals.

II. NUMERATION AND

NUMBER THECRY
PIACE VALUEL Gi-S
G2-R
9. Given a set of 10 concrete l Da, Addison-Wesley-Grade l-pp. 153-156
objects, the learner will b. Addison-Wesley-Grade 2=-pp, 7-8
recognize the concept of ten c. Refer to activities #1-2L
by counting orally with 85% d, Concrete objects
aceuracy. 6e Abacus

f, Culsenaire rods
Readiness: The cardinal number-
0-9




IT. NUMERATION AND
NUMBER THEORT

PLACE VAIUE Gl=S
G2-R

- 10. Given sets of concrete objects { 10a, Addison~Wesley=Grade I=Unit 7

containing 30, 40, or 50 . b, Addison-Wesley-Grade 2-pp, 7-9
objects, the learner will c. Refer to activities #3%-39
demonstrate the concepnt of d, Concrete objects

grouping by 10's by covnting e, No. 7305 Counting Frame from Ideal

sets of ten with 85% s:curacy.

Readiness: Corcept of ten.

11, @Given a set of concrete 1la, Addison-Wesley~Grade I=iinit 7
objects (such as 43) the b, Addison-Wesley-Grade 2-Unit 2
child will group the objects c. Refer to activity #35
by 10¢s showlng the concept d., Concrets objects
of grouping by tens when the e. Two Place Number Board - $3.30
nurber in the set is not a from Ideal - No. 758
multiple of ten with 85%
accuracy.

Readiness: Grouping miltiples
of ten,




11, NUMERATION AID

PIACE VALUE

i NUMBER THEQORY

| o
' G2-~R

12,

13.

Given a workaheet of pictorinl
sets, the s‘wudent will write
the corresponding two-digit
rumeral with 85% accuracy.

Readiness: Grouping by ten,

The learner will demonstrate
the order concept within a
given decade by counting and
writing 0-~99 with 85% accuracy.

Readiness: Grouping by ten,

12a,
b.
Ce

13a,
b,
Ca
d.

€a

Addison-Wesley-Grade 1=Unit 7
Addison-Wesley-Grade 2--Unit 2
Refer to activity #35

Addison=Wesley=Grade 1=pp. 59-88
Addison-Wesley-Grade 2«pp; 9-22
Refer to activities #1~2L, 36-39
No. 522 One Huidred Chart from
Ideal -

No, 757 Counting Bar K-1



II. NUMERATION A:D

PLACE VALUE

UMBER THEORY

Gl-I, GZ‘SJ G;&

.

15.

Given a two-digit numeral (suvch
as 67) the student can identify
name, write and distinguish the
numerals that are in the ones
and tens places with 85%
accuracy.

Readiness: Grouping by ten.

Given a two-digit numeral (such
ag 82) the student will write
the expandec. mumeral (80 + 2)
with 85% accuracy.

Readiness: Grouping by 10.

1ha,
b.

Ce.
d.

15a,
b

255-258
7-30,

2-8

Addison-Wesley-Grade 1-pp-
Addison-Wesley-Grade 2-pp.
155

Addison-Wesley-Grade 3-pp.
Refer to activity #35

Addison-Wesley~Grade
Addison-Wesley-Grade
Addison-Wegley~Grade
Addison-Wesgley~Gradz

1-Unit 7
2-Unit 2
3"ppﬁ 26'28
L~pp. 26-27



ITI, INUMERATION AMD

WUMBER THECRY
PIACE VALUE G2-5
G3-L4-R
16, Given a three-digit numeral 1l6a, Addison-Wesley-Grade 2-pp. 27-30,
(such as 317), the learner 179-187
can identify, name, write and b, Addison-Wesley-Grade 3-pp. 6-8
distinguish the numerals that c. Addison-Wesley-Grade l-pp. 28-29
are in the one's, ten's, and d. Refer to activities #36-L0
100's places with 85% accuracy. . Ho. 755 Place Value Chart from
, Ideal
Readiness: Two-digit numbers. f. 1lo. 748 Modern Computing Abacus
: from Ideal

g« o. 747 Number Grouping Frame~X-3

17, Given a three-digit mumeral 17a. Addison-¥esley-Grade 2-pp. 179-187

(such as 7h43), the student b, Addison-Wesley-Grade 3~pp. 9-11
will write the expanded cs Addison-Wesley-Grade L-pp. 28-29

numeral (700 + 4O + 3) with
85% accuracy.

Readiness: Two-digit expanded-
notation.




ITI, NUMERATTION AMD

PIACE VALUE

- NUMBER THEORY

18,

1s.

Given a four, five or six
digit numeral, the student
can identify, name, write,
and distinguish the numerals '
that are in the 1's; 10ts;
100's; 1000's; 10,000's;
100,000!s places with 85%
accuracy.

Readiness: Three-digit

numerals., .

Given a seven, eight, or nine
digit numeral, the student
will identify, nam:, write,
and distinguish the numerals
that are in the 1's; 10's;
100's; 1000's; 10,000's;
100,000's; 1,000,000!'s;
16,000,000ts; or 1C0,000,000's
places.

Readiness: A1l previous place
value work,

18a,
b.
Ca

1%9a,
b,

Addison-Wesley-Grade 2-pp. 188-199
Addison-Wesley-Grade 3~pp. 11-18
Addison-Wesley-Grade h-pp. 30-31,
36-37 S o

Addison-Wesley-3rade L~pp. 38-L1
Addison-Wesley-Orade 5-pp. L-6



- IT, NUMERATION AND

PLACE VALUE

NUMBER THECRY

GL~I;S
G5-Jr, Hi,-S,R

20, Given any numeral through

trillions, the student will
identify, name, write and
distinguish the numerals that
are in the ones throvgh the
trillions places.

Readiness: All previcus place
value work.

20a,

Ce
d.

Addison-Wesley-Grade L-pp. Lh=LS
Addison-Wesley-Grade S«=pp, T=9
Addison-Wesley-Grade 6=pp. 1=7
Liddison-Wesley~-Jr, High

First course-pp. 1-17

Second course-pp, 1-20

Third course-pp. 1-13

I7. NUMERATION ANL

EXPONENTS

NUMBER THEORY

GbaS

21,

The learner will recognize
exponents and re-name them
using exponential notation
(such as: 10 x 10 = 102).

Readiness: 'Jork in place
value and expanded notation.

2la,
b.

Addison-Wesley-Grade 6-pp. 10-13
Refer to activity #41



II. NUMERATION AMND

OTHER BASES

NUMBER THECRY

G5-S,; G6-S

22,

23,

Given a numeral of another base
(1hg), the learner will read
"one, four base five" avniding
the base ten terminology--"Four-
teen” with 100 accuracy.

The learner will count orally
or write the sejquence of
numbers in a base other than
ten with 85% accuracy.

Readiness: Base ten,-

22a.
b.
Ce

d.

23a,
b.
Ce
d.

Addison-Wesley-Grade S5-pp.10-13
Aiddison-Wesley-Grade S5-pp.1lL~18
Houghton~Mifflin-Grade &6-pp.2L4-25,
184-187, 266, 329

Refer to activities #L2-Ll

Addison-Wesley-Grade 5-pp. 10=13
Addison-Wesley-Grade 6-pp. 1L-18
Refer to activities #L2-Ll °
The Dienes Multi-base Arzthmetic
Blocks #28008



II, HNUMERATION AFD

OTHER BASES.

1TUPBER THECRY

GS-I
© G6-Jr. Hi.~S

2h4. Given a set with 1-10 members, |2ha. Addison-Wesley-Grade S-pp. 10-13
the student can group the b. iAddison-Wesley-Grade 6-pp. 1L~18
members and write the numeral c. Addison-Wesley-Jr, Hi.
for other bases (such as five) Second course-pp. 21-25
for the cardinal number of the Third course-pp. 20-25
set. This should be used to d. Refer to activities #l2-il
strengthen base ten. e. The Dienes Multi-base Arithmetic

Blocks #28008
Readiness: Base ten.
II. MNUMERATION AID
MUMBER THECRY
PRIME AD COMPOSITE 1TUIBERS G3-1,3
GL~6-3
25, Given the mumerals 1-1G0 the 25a, Addison-Wesley-Grade 3=pp. 296297
" learner will identify which ' b. Addison-Wesley-Grade L~pp. 226=227
nuperals are prime numbers c. Addison-Wesley-Grade 5=pp. 172-173
and which numerals are d. Addison-Yesley-Grade 6-p, 90 -
composite numbers with B5% e¢. Refer to activity #L5
accuracy. f. Filmstrip "Factors and Primes"

Readiness: IMultiplication and
division skills.

o, 101-2, from Ideals



ACTIVITIES ~ NUMERATION
& NUMBER THECRY

1. Hull Gull - K-1

"I¥" takes a number 1-10 of beans from a box of beans while "player® looks
away and closes his eyes. "IT" extends his closed hand and says "Hull-Gull
handful. How many?" "Player! guesses a number from 1-4, "IT" opens his
hand and they count the number together. If "player" guesses correctly,

then the two changc places. If not "IT" remains "IT" and the game continues,

2. Concept of Humbers 1-5 - K

On about twenty strips of cardboard write the rumbers from 1-5., These are
placed upside down in two plastic cups. Children form two lines, The first
one in each line draws a card, reads the number and takes that many steps
forward (could hop, jump and so on). The line getting across the room or
playground first wins.

3. Mumber Party - K~1 ' =

Use this game to give practice in counting., One child sits in a corner,
Another comes to him and taps on the floor or wall. The one in the corner
says, “Come in, four (or whatever the number is)." He sits beside the
first child. Another comes and so on. Children mast tap distinetly,
When the one in the corner counts wrong, he must change places with the
person tapping.

L. Pony Trot - K-1
Materials: ifumber cards (L" x L") frem 1-10 {do in groups)

Directions: The children stand in a circle, each child holding a number
card, -The "Ringmaster" calls a number, The "ponies" with that mmber,
step to the center and tap their feet to correspond with their number,

If right the "Ringmaster" says "Trot ponies." The "ponies" trot around-
the circle once and back to their places, GContinue until all ponies have
trotted, :



5 Hop Scotch - X-1
Haterials; Lange pattern drawn on floor, sidewalk or & large sheet ¢f paper.

Example:

P

Directions- The cbild Jumps from section to uection ¢alling out the mrerals
as tiev jump. The child who reaches 10 without ‘touching a line or touching
his othar foot to the ground wins, Could be played ip reverse from 10 to 1.

6. ISpy - X-2

Materials: Pocket chart and numerals from 1-10 written in manuscript on picces
of Oektag - L' x L". . : , -

Directions: Plage .cards in the. pocket chart 1n a scrambled fashiop. The .
teacher says, "Find the number that comes betwee: L and 6." The child picks

up 5, says "Five," and returns it to the pocket chart, Continue this having

a child ask the next num.er,

7. iumbers - K-1

Materials: Cut a dachshind from tagboarjnc Cul the dog im two as sbown by the
dotted line in the exanple m}ce 10 f3a ardS‘ labelgd frqm 1-10.°

: ] C V) Y T ‘ -—: ~l
en / '
\‘\ - -‘7‘“-—‘-/.\.)
SE \..—‘-'"‘ g - ’

Directions: Here is a game you may plaw tn free time. You make the dog grow
longer. Put the dog on your desk. Pick up one number card. If you can say
the number, you may place the card in the dog. '{demonatrate) Thel nick up
the next and so on, See how long you can make fhe dog grow.

-

. {‘ . ) ; ) R : Y
\\. ‘C_(’ﬁil_f_:; ~/\\\'\-,
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8. Sad Bozo ~ 2--3

Materials: 31 cards of tag board=-on one card draw a szd clown, on the
remaining cards make three matching sets (one showing the numerals from
1=10, another showing the written word from Yone to ten," and the last

showing objects from 1-10,
onej | 4] @l

Example: l-
Directions: Three or i‘our players sit around a table-~~one child deals all the
cards. Each child holds his cards in his hand., On his turn he draws a card
from any player, The object of this game is to collect matched sets of three
cards, A set is: a numeral word, a pictured group, the number card; show
children a matched set. Each time a child gets a matched set he puts-those
cards on the table in front of him, W%When everyone has used his cards,, the
winner is the one with the most matched sets. The loser will have Sad Bozo.

9. Dot to Dot ~ 1-2

Have the children create their own dot to dot pattern. Most children will
make abstract pictures, some will be able to plot actual pictures. This gives
the child practice not only in recognizing mzmerals but in wr:.tlng them in
order too.

10. Count the Block - 1-2

Meaterials: Draw on board groups of wvarious marked blocks..
Example: @ m E’ E] E] @ @
| el b & [zl
Children necd work sheet like example,
Example: 1. How many@?
2, How many {x}?

3. How many m?

Directions: Children must count, then write the numeral.




1l, Cross the River ~ K-2

Materials: 1 large sheet of oak tag with irregular riverbank drawn. Ten
stones from construction paper with set patterns from 1-10 drawn.
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Example:

Directions: Separate class in two teams, Have a member of team 1 try to
jump stone to stone in proper sequence. Contirue with both teams, Each time
a player gets across they score a point, Change stones from time to time,
This would be good to use for odd and even mumbers and skip counting.

12, Concept of Numbers

Materials: Twenty strips of cardboard with the numbers from 1 to 5, two plastic
cups. e e

Directions: Children form two lines; the first one in each 1line draws a card,
reads the number, and %“akes that many steps forward, (could hop, jump, skip).
The line getting acrouss the room or playground first winsa

i

13. Hanging Out the Wash - K-1

Materials: Cut patterns such as pants, shirts, skirts, socks, etce On these
print the numbers from 1-10, Clothesline & clothespins

- Directions: Divide into two teams. Pupils from each team take turns selecting
a garment from the basket. If the pupil knows the number, the garment is dry,
and is put on the table, If not, it must be hung on the line, Team with
fewest wet garments win.

1L, ilumeration

Uses for detergent bottles are many, but the unused caps sometimes just
collect, These may be used as counting devices in kindergarten, A large
paper numeral (from 2 to 10) is placed on a table. Choose a team to arrange
colorful caps to make that number, If the numeral is 5, the children might
show it with 2 green and 3 white tops, or L pink and 1 green,

15, Sand Writing - 1-2.

Materials: i table with a cookic sheet or jelly roll pan containing sand,
iear the tray, display a chart showing the correct formation of the numbers
from 1-10, ' )

Directions: Look at the chart by the sand tray., Take your finger and
practice writing one number over and over again in the sand until you think
you can write it just right. Then try another number,

ERIC
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16. Grab 3egz ~ XK-1

Materials: Twenty - Five 3 x 5 cards with drawn or pasted pictures of 1-5
objects, Place in a box., -

Directions: Child picks a card from the box, looks at it and immediately
gives the number associated with the object shown. If correuo, he keeps the
card. TJf incorrect, he puts it back in the box. When all the cards are
drawn, the child with the mosh cards wins,

17, Pegs - K-1

Materials: Cards on wnich numbers are written. Sticks, beans or other
markers.,

Directions: Each child at his desk is given several cards and a handiul of
markers, The children place the correct number of markers on each mumber
card- (six markers on the card on which the number 6 appears, etc.,)

18. Guessing Geme - K-1
Materials: Card holder and cards on wnich numbers appear,

Directions: A series of conseeutive numters are placed inm the ecard hdlder such
ass b, 5, 6, 7, 8, One child hides his eyes while another child removes one
of the cards. The child who is "IT" triesz to name the missing number as he
looks at the remaining cards.

19, Fireman - K-1

Draw a large house on the blackboard with smoke coming out of the window to
indicate that the house is on fire. Draw a ladder next to the house with
each step nurbered. To rescue someone in the burning house, a player must
read the nurbers up the ladder and down again, For each player who rescues
a person, a fireman's hat is drawn on the board.

20. Postman ~ K~1
Make two sets of number cards. Chosse one player to be postmim and give him
one set of number cards. Place the other cards on the '"houses" (desks) of
the other players. The postman must match his cards with those on the
"houses", UWhen he misses, the person who lives in the "house'" becomes the
new postman.

21, Bounce the Ball - K-2

One child stands in front of the group. He bounces a ball any nuriber of times
from one to ten. Other children listen. He calls to another listener to
tell how many times the ball was bounced, The child who gives the correct
number is permitted to bounce the ball next,

EKC
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22. HNumber Party - K-1

Several children sit in"a“corner. ~Other cliildfeh have nunbers as names: Onc
of the latter comes to the first group. and says "May I come to your pn*Lv7"‘
and taps lhis’ nhnber ‘on the" floor or W”ll._ The ch11drcn in the corner :itys;

"Yes, Five, or nnanever number, you can cowc'Ln," ' Other vuest;approacb'Ln o
the same uay, The chlldren 1n the corner'nuy take turns 1nv1t1n5 the other
chlldren £o - the" party.

C e

23. -Basketball - K-1
- Materials: ‘astcbaskect or box, five to ten beanbags,

Directions: Set wastebasket or box in 2n open spacea Craw a linc six to
eight feet distant. Have playcrs stand behind the liné and take turns
throwing the beanbags into the basket. Iach child gets five to tem throws.
‘He then counts the number of beanbags .in the basket to figurc his score.

2k, Buzz - K-2

Children stand in a row. The first.child, says "one;" Mie sccond child says
"two." The third says "three." The fourth says "four," The r{ifth child
says "BUZZ.” The sixth child:says "six," and.so on through 10. Then start
with one again, Buzz may be substituted for. any number, for all cven or odd
numbers, multiples of given numbers (at a higher:level) or numbers divisible
by certain numbers (also at a higher level),

25. Odd.or EWen —.1—2

Dlvide fne 1as Vlnto two evenly matchcc tcame.n Oonc team oalled nopne and
the other "EVEN" One’ member from each téaw uill. comc "to the front of the

room and stand back to back. Each child will hold up any’ number of. ilngerﬂ,v“?

on one hand. Each player must not peek to see how many his opponnnt has -
raised. The rest of you will quickly count how many all together.. If the
total is an odd number, that team scores a point, etc, The next player

comes forward and the game continues. The team with the most po:nts winga

26,
Place. flashcardc w1th the numbers 1-?0 prlnted on them along the Lhalkboard."
Make sure that’ they arc not in proper scquence. Have one child come up.and _
pu’ all the "odd" numbers in proper’ sequcnce-—or ‘all“the "even" ‘numbérs in-
proper sequence, l/hen the child finishes he mixes them up and calls or
another child.

Game could be varied by having cards from 1 to 100 and have them- ‘count - y
21s, 5'3, or lO's.”,m‘ . ; . , .




27. Ring Toss 1-2 R : L
Materials: A stand-up board with numbered hooks and 3 fruit jar rings.

Directions: Divide into two teams,' nodd" and teven', " Each child tries 'bo 'boss
his rings at either odd or even number:: depending on which team he is on. If
he gets one.on he gebs 1 point, 2 = two points, 3 = three po:mts. The tésm
with the most points wins. Teau Captain could tally points on the board, .
Could have 2 boards going at one time,

28. skip Counting 1-2

Follow the dots counting by two's, - el
-?cér 5
24e -2 L4 * 5
B a8 0
| _22 A; \ '3 .l
23. - 7
20° D 3-8
1. “ge 'q-va,b. 210
.1:'0 e ',2 ,ll
20

29. HMumber Doun 1-2

Divide the class in 2 groups standirng on opposite sides of the room. -Give a =
number to the first person on team A. He must continue counting by 2; 5, 10,
or what ever direction given until the teacher says stop. If correct, he
remains standing, if not he sits down, Then do the same to group B. ‘The
team with tiie most standing wins, s o

3C. Be ) Roman 2-6

Write on the board the Roman numerals from 1-50 (or depending on the grade
level), Have one student pat his head on the desk, while another child

erases 3 of the Roman mumerals. The one with his head down will go %o the
board and write the correct numerals in the places where they have been o
erased. If he does this correctly, he may be the one to erase the numrals
next, while someone else puts his head dowm,

31. Roman Race 3-6

With paper and pencil, give the class 10 mimites to write the mumbers from
1 to 100, Doesn!t that sound easy? There is only one minor rule to this
game. Please count in Romsn numerals,




32. Roma: ‘'umeral Bingo  L-6

laterials: L binso cards 9" x 9" per group. Divide cards into 16--2 1/Lv
squarces. Driac o difierent Nomain numeral in cach square. There should be
y sebs ol 10 cacii 29 x 2" cover cards. umbker words are written on one
side and a Rowan numeral on the reverse side to watch the playing boards,
Three scts are uned by players, the fourth br the caller,

Dircetions: ac.. »laver takes a bingo card and a set of cover cards., The
players spread thedir eever cards in front of ithiem, Roman numeral side up.

The caller draws & card from his stack, calls it and places it on his playing
board, The other »layers find the card and place it on their board, This is
played like Bingo. Tt is checked by loolking at the answer side. :

33. Roman fuperal Drill  2-3

On a printed worlsheet have the c¢lass match the Roman numeral with the Arabic
numeral.

1 v cont, 7 VIIT
3 IX 8 I

2 v : 10 I1I
6 X 5 II

4 VII 9 VI

34, Find the Hidden Qvject -~ Shade in the ten's,




35. Who Am I? 1-2

One crild is "IT", He comes to the front of the room and thinks of any number
between 1-100. He gives a clue so the rest of the class can guess what it is.
Suppose “"IT" was thinking 33, He would say "I am 5 tens and 3 ones. Who am
I?" The child who guesses correctly when called on is the new "IT", This
could be used with groups around the room,

36. HNumber Board 1-2

Materials: One square y f plywood or lightweight wooden sheet in which
10 rows and 10 columns o -1s have been pounded ina.

Directions: I have a new game for you to play in your free time. In this
box are 100 circles numbered from 1 to 100. To play this game, you hang
mmbers on & nail, When you finish, the numbers should be in proper order.
(At first the teacher should check this--then have the children do it). This
could be used for odd and even or skip counting,

37, Count to 100 1-2

Call on someone to begin counting to 100. After a short time say stop and
call on another child and so on. Continue in this way until you reach 100,
The child must listen carefully because he never knows when he may be called on,

38. Bad m 1"3

Materials: On a stencil sheet, scatter numbers from 1-100. Write - ¢ number
twice. Duplicate one sheet for each child, Children will need a r .ncil.

Directions: On this sheet are the numbers from 1-100, but one number is
written twice. Call that number the Bad Egg. To find this number circle
all the numbers in sequence starting with 1.

This could be used for skip counting by using 2's, S5's, 10's. The bad egg
could be a number not needed. It could also be used for odd and even by
putting all odd or all even numbers and the bad egg would be one of the
opposite.

39. Automobile Number Game

Matorialss 3 toy cars, 50 cards with the numbers from 1 to 50, a large number
1ine on the floor that goes up to 50,

Directionss Children form three lines; the first one in each line draw a
cerd from the teacher, reads the number, and moves his car that many places
forward, The team getting to 50 is the winner. This game goes very fast
s¢ it could be played many times.




4LO0. Place Value Drill 2-6

Materials: 30 squares of tagboard numbecred from 0-9, making 3 cards for each
number . Put tens, ones, and hundreds on cach set of 3.

Directions: I have given 30 of you cards with numbers on them, Look carc-
fully at your number =nnd at the word written below that number. Those of you
without cards will cill out numbers, such as 385, The ones that represent
these numbcrs will rome to the front of the room and arrange themselves in
proper order. This could be done by giving 15 children two cards,

L1, Exponents

1. Make true statements.

(a) 52 = 5 x (d) __ =125 (g) ____ = 15,625
- () 5x5-= (e) 4 -=625 () =357
(¢) _3=5x5x85 (f) __ =95 (1) sl =

2. Make truc statements.
(a) The exponent in 53 means that S is used as a factor ___ times.
(b) Since 125 = 53, we say that 5 is the ___ power of 125,
(c) The exponential formof 5x5x5x 5is __ .

3. ilamc each of the following as a product of factors. Then write the
standard numerals for the products.

(a) 5° = = (d) 2° = =
(b) 17 = - () 10t = -
(c) 3° = - () 122 = -
L. Wame each product in exponential form,
(a) 6 x6 x6 = (d) 10 x 10 =
(b) 8x8x8xT8-= ) 7x7Tx7xTx17-=
(¢) 12 x12x12 x 12 = (f) 1 x1x1x1x1x1=

5. Write standard numerals for each of the following.
(c) 83 = (e) 72 = () 1 -
@=__ (@)= (n) 97 =

(a) 23

(b) 3°




.ontlnued

§. Make true statements.

(a) 9 is the power of 3 (g) is the 5th power of 6
(b) - is the 3rd power of 7 (h) T00 is the power of 10
(c) 1096 is the power of 8 (i) 1 is the 12%th power of

(d) 36 is the 2nd power of (3) 1024 is the ___ power of L
(e) 729 is the power of 9 (k) 6L is the power of 8
(f) ____ is the 2nd power of 11 (1) ___ is the 3rd power of 1

7. Give standard numerals to make true statements.
(a) The product of 22 and 31 is « (c) The product of 52 and 23

is .
(b) The product of 3% and L2 is __+ (d) The produst of 33 and 51
is . o

e

Lh2. Base-Five MNumeration System

1. Group the dots pictured below by twenty-fives, fives and ones.

e @ o o @
¢ o o o o
¢ o o & o
e o ¢ o 3
[ ] * e o .
¢ o o o o
e o o o o
o ¢ o o o
® o o o o
¢ o » o o
¢ o o o o
e o o o o
e @ ¢ o o
® o o & 0o
¢ @ o o o
¢ o o o o

{a) The base-ten mumeral for the number of dots piotured is
(b) The base-five rumeral for the number of dots pictured :l.s

2, Follow these steps to change 88ten to an equivalent base-i‘ive mmeral,
Think of a set of 88 objects., !

(a) How many subse':s eaclsl)conuaining twenty~five members can be formed?
3 x 25) +

(b) What numeral should be written in the twenty—ﬁves place?

(c) The difference of 88 and 3 x 25 is

(d) How many subsets each containing five members can be formed from a
set containing thirteen members? =(2x6)+

(e) What numeral should be written in the flves place"

(£) The differerce of 13 and 2 x 5 is .

(£) What numeral should be written 5a The ones place? __ 88, '=3

ten orfive

3, Complete the table of numerals below.

Base<ten O 1 2 3 L4 5 6 7 8 9 10111213 1415 16

Bage~-five 0 1 L 20 . 31




42, Continued

L.

Tell if the number named is even or if it is cdd.

(a) 32five - (£) ?Zlfivc - (k) B e —
®) 103fivu'—“‘““ (e 33Lfivc —— (1) 1Ozfivc —_—
G — () WOy oo (m) 33pi0g
(@) Mlpspe (2) 300¢ gy oo (n) 2lpjec oo
(c) 101.;., - D F N — (0) 2224 .

L43. Addition in Base-five

1.

\le can easily completc the Lase-five addition table shown belcw by

using what we have learned.

(a) Vhat property of additic: +i Gl 1y 20 3 | L
enables you to complctc the i ' T
base-five addition table o Cclt1 2 31 L
without computing? Y : —

(b) Complete the table without i) | 2 3, 4L]1oO
computing. 7 :

(c) that other property of add- 2 . Lj10{11
ition is illustrated in this )
table? 3 l 1112

il |13
2, Make truc statements and tell what property of addition was used,

(a) 12fivo + 31five = five * 12i‘ive

(b) _ 1b:t‘ive - 1,"zt‘ive -

(e) 21.five + (——-—-—five + 3Ofive) = zlfive + (BOfiv: + 23five)—-—-f'

(d) Blpsve * L2pive) * LOpive = pive + (12p50e *

(e) 12five +0 = five

() B+ __)+1=L+( +1)

five)




k3. Continued

3. Make true statements,

(@) h+1- —five (e) )"five *+ 10¢i4e =

five
(0) Bhps o + 1= pive (£) bhigive + 10¢5pe = _____five
(e) Lhbps o + 1 = five (e) Uhlig; e + 10¢5ve = five
(d) Bllbe, o + 1 = five  (h) Ll + 20, = five

k. MName the sums as base-five numerals,

(a) 1 {b) 2 (c) 3 (¢) 3 (c) L (£) 2
2 2 2 3 3 2
L 2 L ER 1 3

(g) 13five (h) 3)4five (1) hhfive (;) hofiv-e () thive
five 12¢5ve rive 2315ve five

(1) Wlgive (m) 31give (n) LOgive (o) 30¢4ive (p) hlpsve
five five Lhesive hpive - five

ki, Make a calendar using other bases besi&és bage 10, Example below
taken from a 1967 calendar,

JANUARY 303325 v

Sun|] Mon {Tue Wed Thu Fri |Sat )

1231;105.1112]

13 1 20 21 22 23 ' 2l

30; 32 |32 133 3l holhly
b2t 43 | by 200 1101 (102 Ios

I_ 104 110 {111




LS. Prime and Composite Numbers

"Prime¥ (Arithmetic Teacher, February, 1969)

This game is similar to Bingo. On a ditto construct a five inch squere; then
divide it into twenty-five inch squares. Above the five columns print the
letters, P-R~I-M-E. Sclect sets of twenty-five numbers between 1 and 99 from
a table of random numbers. Place one number in each square on each game shect.,

On slips of paper, write or type an appropriate selection of the following
statements for each of the letters P-R-I-i~E. (In items 21 and 22, you may
select the number to take the place of the blank)

l. A prime number

2. The largest prime rmmber

3. The smallest prime number

4. A composite number

5. The largest composite number
6. The smallest composite number

7. A twin prime

8. A composite number between a pair of twin primes

9. A single-digit prime number
10. A two-digit prirse number
11, A two-digit composite number
12, i two~digit numder if either of its digits is & prime mumber
13. A two-digit number, the sum of whose digits is a composite mumber
1. A two-digit number with a prime number in the onas place
15. A two-digit number, the sum of whose digits is a prime number
16 A twoedigit number, with a composite nurber in the ones place
17. A two-digit number with a primc numbcr in the tens place
18, A two-digit number with a composite rmumber in the tens place
19. A two~digit composite numbe: with both of its digits prime numbers
20. A prime mumber less than

A

© 21, A prime number greater than
22, An even prime number
23, An odd prime number

Your rule slips should look something like this:

| #: A two-digit prime aumber

Pass out the game sheets to the students. Spread out the rule slips face
down in front of you. Choose at randcm a rule and read it aloud to the
students, If 2 student has a number on his game sheet; under the appropriate
letter P, Ry, I, M, E, that is defined by the rule, he is to put an X in that
square.

For checking purposes, have the students write the number of the rule in the
lower right~hand corner of the square in which he places the X, The first
rule read would be considered mumber one; the second rule read would be
considered rmmber two, and so on. Keep these rules in the order that they
are read, ‘

Make sure that the students understand that-oinly one square can be crossed
out per rule, and that after a square is crossed out, the nmumber in it
cannot be considered for &ny following rules.

EKC
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hs +« Continued

Continue selecting rules and reading them aloud to the students until someone
has crossed out all the blocks in a single column, row, or diagonal,

Have the winner read aloud the numbers in the row, column, cr diagonal, along
with the rule that permitted him to cross out each of the numbers. Record
these rules and numbers on the chalkboard and then have the class help you to ™
check the validity of the winner's card, !

The ditto may look as follows:

P R I M E
L7 13 sh 77 38
72 38 16 11 5

28 L6 9 76 23 i
27 62 61 99 L1
30 97 {su | 20 | 39




NUMERATION AND NUMBER THECRY

FILMSTRIPS

Eye Gate House, Inc,
146-01 Archer Ave,
Jamaica, M. Y. 11435

$5.00 for each filmstrip

Set I-~-103A Counting
103B Numbei's 1-5
103C Numbers 6-10
103D Groups of 2-10
Set II-106B Counting by 1l's, 2's, and 5's

- e e - S awe T S e .

Herbert M, Elkins Co,
10031 Commerce .\ve.
Tujunga, California 91042

Set 8L~-No. 635 Numberland
o, 636 MNumbers for Beginners
Noe 637 Building 10's and 1's

- e - me —— a e ENe . .

Society for Visual Education, Inc.
1345 Diversey Parkway
Chicago, Illinois 6061k

532-8 ilumeration: Base 10
532-16 ilumeration: Base 5
532-21 ijumeration: Base 6
532-23 ilumeration: Binary

FILMS

University of South Dakota
Film Library

Extension Division
Vermillion, South Dakota

Primary: "Let's Count" - ordinal, cardinal, 11 minutes
"Ones, Tens, Hundreds" - Place Value, 11 mimtes

Intermediate: "Story of Our Number System" - 11 minutes



NUMERATION AND NUMBER THERY

TRANSPARENC IES

Colburns
2702 lMontana LAve.
Billings, Montana 55101

Mathematics Readiness Series 1!00--1L Transparencies with overlays plus 80
cut-out, multi-colored, Incluces: Numerals and Their Namess Writing Numerals;
and Counting by 2!s-5's,

Stanley Bowman Co., Inc,
4 Broadway
Valhalla, ¥. Y. 10595

Mumber Concepts 1-10--Set 510016x--transparencies with flay (10} - $40,00 N

RECORDS

learning Arts
P.0. Box 917
Wichita, Kansas 67201

Counting Games and Rhythms for Little Ones - $4.15

American Encyclopedia of Learning through Musie

A1l About the Humbers and Counting

Stanley Bowman Co,, Inc,
L Broadway
Valhalla, M, Y. 20595

30.5000 2-12 long play - Teaching children mathematics through games, rhythms
and stunts., Special Bducation and Kdgn,

GAMES

Learning Arts
P.0. Box 917
Wichita, Kansas 67201

Games for Growth in Math
Books 1 and 2 -~ $,98 When bought in set of 10 or more
14




CGAMES (COINT:)

Stanley Bowman Co,, Inc.
4 Broadway
Valhalla, W. Y. 210505

Games for Growth in Math - Primary
99.27 Bock 1 - $1..50
99,28 Bookk 2 - $1.50

- s G e = GED e e et o

School Service Company
4530 W Pico Blwd.
Los Angeles 5, Calif:rnia

Commercial Gares frr Grades K-2
Bingo ~ No. 5020 — §1.00

e AR e A e e e @ T

0. Sclhoenmus, Inc,
Philadeiphia, Peun.

Math Media Division

N % M Asscciates,

P.0. Box 1207
Dazbuyry, Cozn, 06610

M102 D~elie Bobbers K~Up -
Smrll rolerad notched discs which interlock, Can build 3-dimenslonsl designs

03 lego Jurko Briick Set '
60 juvwbo size 1" x 2" x 4" in red, white and blue. Stimulstes creztive
activity

MiO7 Construz‘-o~ztraws ~ Grade 1-5
Consists of poly=thiens tuber and an assortment of 8 differsnt kinds of plastir

Joiners. Develops creative imagination, menual dexterity, and understanding
of tasic conzer’s.

ADDTTIOHAT, ADCRESSES

Herder & Hercd=r WFF'N Proof Study-Scope

232 Madison Ave, Box 71 319 E-Front St,. :
New York, N. Y, 10016 New Haven, Conn, 06501  Tyler, Texas 75701
Math Media Division Selective Educ, BEquip. Sclence Ressarch

N & M Associates ‘ Inc, Ass,, Inc.

P,0., Box 1107 Three Bridge Street , 259 East Erié St.
Darbury, Conn, G5810 Newton, Mass, 02195 Chicago, I1l, 60511

O




III. R2aiL NUMBER

y OPSRATION
INTRODUCTION TO ..DDITION EQUATIONS: Addition and
COMBINATIONS THROUGH 5 Subtraction.
) 1. S
ls Given a page of addition con- la dddison Tesley Book 1, pages 57 - 65
binations to 5 in cquation
vertical notation the nupil b. Danlicator lasters Book )., vnages
should be able to write the 19-22
suns or missing adcends in
5 minutes. ¢. Teacher's lManual 1968 edition.
Readiness. Teacher evaluatiox d, Number line on tlhe floor made of

of child'’s understanding cf

bt E i it 3
the usion of sets. dight colored "Contact® split down

the center.
8, Sce zactivities 1 - '13.
€. Cyclo-Teacher M-4

z Bvaluation: Teacher madc test »narves
68, 70 test.-




2,

Se

SUBTRACTION EQUAITIONS
CCMBIMATIONS THROUGH 5

ITI, REL IFUM3SR
OPZRATIONS
l dddition and
‘ Subtraction,
G. 1, S

. -—

Given a page of subtraction
combinations through five,
ex~ressed in covation or
vertic»l form, the child

will supply the difference in
5 ninutcs,

Readiness: Satisfactory
connlection of a test over the
addition facts l-5.

Given 2 page of sets picturdng
conbinations to 5 the child
will write 4 eguations for
each showring the inverse
relationship betwecen addition
and sbtraction with S50
accuracy,

23 addison ‘Jesley, Book one pages 73-96,
b. Duplicuotor Masters 23=-31
¢, Invent stories to ianvolwre children
in acting out subtraction ~2cuations.

(Walv away, sit @cwn, otc).

de Number Puzzles
(teacher's Manual i<W mood)

e, Cyclo=teacher ii-13

f, See activities 1-13

f;e Evaluation: Teacher-nuda test,



ITI, REAL NUMBER

Fr | OPERATIONS

| ADDITION AND SUBTRACTION EQUATIONS rddition and

i COM3INATIONS ‘THROUGH S Subtraction.
G. 1. S

- —

4, ‘“he pupil should be able to wriie| ta. oddison Wesley, Book 1 97-152
the suwms or differcnces in a '

mastery test covaring all com- b. Teacher's Edition 1968ufor,activities
binztions of addition and sub- ¢. Duplicator mastors 30-%1

traction througn S with 957% d. Cyclo-teacher M-5,6,7,3,9,10

accuracy in four iinutes. Addition Subtraction M 14-19
Readinuss: c. Usc storics to involve child activ-

: ity with coins (real or play.)
Test of child's ability with

combinc tions to 5. . f. Sec activities 1-13, 16,

5« LEvaluation:
addison Wesley 144, 149, 151, 152
Tecacher-macde yest.




_Vation of child's understand-

ITITI. REAL INUM3ER

ADDITION AND SUBRTACTION

: THROUGH 10

- OPENMTIONS
! Addition and
; Subtraction

) 1. 1

Given a n.:stery test in sub-
traction and/or additien
with 211 combinations through
10, the learner should be ablgdg
to write the differences or
suas within 8 minutes with
95% accuracy.

Readiness: Teachcer's obscer-

ing of oxrdcr and grouping
princinles and p»lace valuc.

Sa. Dook 1 - pddison Wesley, pg.
1g99-222,

b.. 9TJeacher's for activities, »g.
238-261 _

Ce Duplicator Master's »g. 55-062

d. Book 2 - Addison Wesley, pg 53-70
e. Teacher's Edition 1968, pg 84-103
f. Duplicator Masters relatcd

See Activities 1-17, 23, 30.

Evalration;

ie Woe pg. 208, 213, 217, 218,
Cumulative 221-222.



III. RZL NUNBERS

OPERATIONS
- ~- - 534ition
PROPERTIES Ge 3. §
CRDIR (COM UTATIVE) *
GRCUPING (ASSOCIATION)
6. Given problems such as 25+3h= 6a, Addison Wosley, Book 1, pg 223-234.

34+ and 124(6+11) = (_+_) - , oy
+117 the loarner will bo ablo © be Tecacher's Sccond Edition pg. 262-
to dcnonstrate his understanding 275.

of t'ic order and grouning vrin-
ciplos by completing the pat=-
terns with 857 accur:cye.

os Duplicator liasters 63-65

d. irithmctic Tcachcr, Hov. 1965
Headin.ss: : “Bagic Laws for Young éhildrcn.“

Teacicr obscrvation. ee ScoAlktivity 2.

III. RELL NUMBERS

OPLRATIONS
ADDITION COMBINATIONS Addition
THROUGH 18 k
1 "'10
- . 2¢ R and S
?. Given a tes: in .-ddition com- i 7a. Book 1, #ddison Wesley, 235-258
bin tions tirough 18 and a
choice of mcthods, the pupil t b. Teacher's sccond edition, 276-301
shouvld bc blc to cowwpute the
sws with 85% accuracye. - ce Dumlic:tor tiasters, 66-=73

Jeadincss. Teacher obscervation of d. Book II Addison Wesley, 71-96
child's understanding of crouvne : :

ing and order principles and " e Tecacher's cdition 1963, 104-131
nlace value,

: fo Duplicator Masters as they relate.

| g Sce activiticse 7-17, 25-30.




8.

_ITII. REAL NUMBERS

—-——

B vt 0. ¢ g s .

ADDITION AND SUBTRACTION
THROUGH 18

" cmn o s =t R BeAs e

Given a test in addition and
subtractien combinations through
18 3nd a choice of nethod, the
pupil will compute the suas
or differonces with 85%
accuracy.

Readiness.Test over facts to
10.

S e t—" S s B s P oS o i Al R Al Mt e @ % -

8.

OPERATIONS
Addition and
Subtraction
- = G. l. I
’ Gl ‘2. s
G. .3. R
G. 4. R

G. 5.B

- ——— e - —

a. Book 1, &ddison Wosley 1967
PE. 259-260

b. Duplicator Masters 74-75
c. Book 2 &4, W, 1968, 97-14k0

d. Book 2, Duplicafor Masters
pages related.

c. Book 3, 1963, A. W, 48-77

f. Teachor's edition 1968, 20-43
g. -Relatcd Duplicator Masterse
h. Workbook to accompany abovce.
i, Bookx & A. W, pg. 48-55 1963
j. Teacher's cdition 1968 21-27
k. Related Duplicater Mastors.
l. 3Book 5, 1053, 20-23%, 30-31

=, Teacher's edition 1953, 18-45

Some activitics that can be
adantcd.

n, Umit digits from the probleams

+ 4 7 S ?
9 - -2
12 5 7
14 :

o. See activities 7-17, 2530



9.

et a——— e

" et a o mtniam.

ADD CR SUBTRACT THREE TO FOUR
DIGI®T WUMBERS (N0 REGROVPING)

III. RELL NUMBERS
: OPERATIONS.
Addition and
Subtraction,

G. 2, S

- -

R—

Ge3, R

Given ten sddition and ten
subtraction examples having
pairs of numecrals with

three or four digits and
guided by oporational signs,

the pupil will writc the suus

or diffcronces without re-
grouping. Succcssful perform-
ance 1is 85% accuracy in 20
ninutes.

Readincss: Successful comple-
tion of a "est over combinutiens
to 13,

Q9.a.

hddison Weésley Book 2, 1963
edition. ng. 199-208. '

Tcachor's Manual pp. 241-251
Duplic-tor tiasters, Book 2.

A: ., Book 3, 1963, pp 78-95

A. W., Book 3 Teacher's Manual
pp ] 51{1"670
f. See activities 27, 31, 35-38, k1.
g. Bvaluation: Tezcher-madc test
or may use p» 199, 201, 202,
208 from text.
. @



10.

ADDITION: TWO DIGIT NUMBERS
WITH REGROUPING

ITI. RBEAL NUMBIRS

OP}JRATICNS
Addition and

Subtraction
Ge 2. S
Go 3. R
G, 4. R, E.

Given a page of two—dlglt
addi.tion examples requiring
rogrouping, thc learner will
write the suas with 85%
accuracy.

Recadincess; Test of understand-
ing ing of ragrouplng with sets.

10. a. Addison Wesley, Book 2, 196C

b. Duplicator Mastcrs, 19&9

ce A. W, Book 3

pr 98-100

d. Duplicator Mastoars.

c. A. W, Bnok 4 1963, Lh-63

L

f. Dunllcato; Mastars.

g. \Usedexpanded

FerinMing.
5L =50+ 1
- 24 = 20+ &

h. The Cyclo-te
»

notation and

Shn 413,
20 + &4
20 + 7 = 27

acher Ml7, BK2l.

S Sea activitios 18-23, 27, 29,
30, 35, 37, 39, 40, W

j. DIvaluation: Tecacher test of
child's masters of the standard
nddition zlgorithm.

Tcacher observation of child's

understanding of

ragroupliig,



-~

III. REIL NUMBERS

' OPZRATIONS
SUBTRACTION: TWO DIGIT NUMBERS Additicn.and
WITH REGROUPING Subtraction
G.2. S
G 3. R

11. a. Addison Wesley Book 2, 1968,

11. 9Yivea ten subtraction cxamples
np 221-240

having pairs of twog-digit
nunerals, the pupil will use
resrouning to write the differ-
enges with 35% accuracy.

b. Tcacher's Edition 1968, pp 226-287
¢. Duplicator Masters 1969

linc : rac! : -
Readincss Tcacher observa d. Book 3, 1963 pp 101-110
usc sots of objects in the
rogrouning process. The

thought process is the im- e i
portant itcem to bc checked. f. Scc activities 27, 35, 38.

c. Tecacher's edition 1968, pn 20-43

g. Daily obscrvation of understand-
ing of regrouping. Test of con-
putation efficicncy. Text p. 239~--
a cumulative review.




III, REAL NUMBER

OPERATIONS
ADDITION AND SUBTRACTION Adgitizziagd
THREE DIGIT NUMBERS subtractLon
WITE NEGRCUPIVG. G. 3. S
Ge 4. R
12. Given a page of zddition cox- 12, a., Addison Wesley Book 3, 1963
amplcs, cach having columns of pp. 108-111
threce-digit numerals, the ,
lcarner can write tho sums b, Teachor's Bdition 1968, pp. 51-83

with 85% accaracy.
‘ , c. Dunlicator» Masters , 1969 Book 3.
Readincss: Test child's under-

Standine of rogrouping invol- d; gzdlggn Wesley Book 4, 1963
ing tcns and place valuc. PRe *

ce Tcacher's Edition 1968, pp. 22-55

13, Given a page of subtraction f. Duplicater HMasters 1969
examples having pairs of
threce-digit numerals, the
lcarner will write the

BAERoReRRE ot BT 2og8E oY
regrouping from the hundreds h, Sec activities 20-23, 27, 31, 35,

placc and somc should have 37, 39, 40, 42, 43
zero in the oncs place.

g. "Practice in Renoming Numbers---
An Aid to Subtraction' ~.The
Arithmetic Teacher, Feb. 1965,

i. Evaluation. Tcacher-prevarcd
testse.

Tcacher observation of child's
ability to think and rcason,

Text Pp. 82-83




ITI. REAL NUMNBERS

OPERATIONS
ADDITION AND SUBTRACTION Addition and
FOUR-DIGIT HUMERALS Subtraction.
WITH REGROUPING
G. b, S
f. 5. R
G. 6. Ry E

Given a sct of ten wxamnles
such as:

896
78k
599
367
657

6785 8000
+ 8432° - 6385

the learner can write the sums
or differences with 90%
accuracy within 20 minutes.

o

1b.s,.88dison Wesley, Book 4 pp 64-69,

b. A. W. Teacher's Edition 1968

c. Duplicator Masters 196¢
d. A. W. Book 5, pp. 06~95

¢, Teacher's edition 1968, »p .
28-29, Li-45, 102-111.

f. Duplicator Mastcrs 1969
ge Addison-Wcsley Book 6 pp. 44-49
h. Duplicatof Masters 1969

i, Sec Activities 20, 22, 27, 31,
35, 37, 39, k0, 42,

je Evaluation: Teacher-made test
and Chapter RHovicew.



ACTIVITIZS

1. A clothcspin (or bead) linc can be made from a wire coat hanger and
wspring-type clothcspine. ndd pins as you work with morc difficul:

numbers. It can be usod to malic B3-~transition from horizonta2l to vor-

tical form in addition oand subiraction.

2. Spin It.

Materials. Oaktag, »ancr clip, brass p..er fastencr.

Dircctions. Draw a 6 circlc on 1 squ:re oicce of t:gboard. Divide
that circle into twclve coual scctions. In cach scction write an
addition or subtracti-n fact. Usc t:2 brid to fastcn the »aper clin to
the conter of the circle. To plav the gaae cach child spins the cliw

in turn, rcads the nunber fact to which it noints, ':1d res»ands with tho
sum or diffcrence. Tho ehild with tho most corrcct ~nswors wins.

3. Other namcs for numcrals.

]
{
&
p
{
b

0+0 2+ 0
0«0 l+1
l -1 0+ 2
2 + 2 2 =0
-3 3-1
b o 4 b - 2

4, Addition Combination Ch-rt. (1-10 )

T 2 3 10
l+0 2 0 3+ 0 10 + O
0+1 1 +~1 2 + 1 9+1

C .2 l1+2 8+ 2
0+ 3 ?7+3
‘ 6+ 4 .
5+5
b + &
3+ 7
2 + 8
- l1+9
0+ 10
Subtraction table in samc manncr. -
8
10 - 2
9 -1

8 -0




5. Numbcer House Grade 1 -2

Materials: Number houses 3¥%'x 5% eithcer tencher made or made by the
students. “he housus should he made of heavy maper or oaktag doubled
to open like a book (soc cxample). Cut the windows out in order to scc
thce answer,

HEiNH|
HS

Dircctions: ilave two childrcn quiz cach other on cither subtraction
or addition facts. Chock your answer by opcning the windows The
childrca could tr:.de houscs. They could also play a game to sce who
could win thc most points by being corrcct.

xannleo.

6. Numbers aad Storics.

Write throc numerals such as 3, 7, 2, on th: chalkboard. ask thc class
te tell a story ibout thosc three figurcs. Example; ‘'Two children -
want walking. Five other childron joined them, so there were seven
¢hildren walking along togethere Four children stowped to play so thuerc
wcre only three wilking.®

6 A. Rcd Riding Jood and the Yolf

Could bec uscd on 2 buvlletin board or flanncl
board. Makc the housc of tagboard oxr fclt.
Placc numbcr facts in the windows and door .
Leader noints to a fact. If playor rsHonds
corrcctly the swttor is closcd. If rcsponsc
is 1ncorrcct thc cutout wolf moves ome stcn
acarer, Yhe 5a1~ is to secc if all the




7« Secret Cede

The leader taps out an '"addition" mcssage. (Could usec triangle from
rhythm instruments). A child at tic board rccords tic message in column
(or cquation) form ~nd computus thc sunm.

8. Roll thc Hoop

Write numbor combinations in addition or subtraction on the
spokcs of this wheel. The plarer makes the whecl turn as
fast ~s hc can by giving the mowers in order.

9. _Hidc and Scek

Writae combinations on the board witr the different parts missing, -s
S5+2+_ 4,7~ a2 2 ctc. The child should fill in the blanks -nd
repcat the combinations.

10. In and OQut.

Usc large flash cards showing thce facts onwhich you arc working. The
pupils stind in ~ circle., Goimg around the circle, the child who gives
a wrong nnswer nust step within the circle whilce the next child answers,
Should somconc m:ze an error, the child in the conter is allowed to
answer and rcesutc his ploce in the cirelee.

11. Crossing thc Bridge.

Flash catds show:ing combinations arc pliced on the floor 1t well-
spaccd intervals. The child rctends that cach flash card is a pl-onk
in a bridge. 1In order to cross thie bridge he amust give the correct
answer for each ‘ipionk' 18 ho-takes » stev. If he makes a mistake he
8lips off and gcts his foot wot.

12. Footprints.

Draw an igloo ( or spacc shin, toncc, Santa's workshop) and snowshocs
or footwrints on ithe board. “Iritc combinations on to snowshocs.

Each child has a chance to scu if ¢ can answaer All the coambinations.
If he can, hc cin 7o tn tho igloo, spiceship ctc. Changa combin:tions
cach time. - ’

13. Maintaining Facts.

Give each stuilent ~ number ¢ rd suitable to facts being studiecd., The
teachcer 18':s8 questions such as: .

#I have five (holding up five card), Who can iake it cight?

The child with the thrcc card comes up to join hcer.

"T.have ten. Who can make it thrce?”

"I hive seven. Who can mgko it 552

1T hive 81, %ho c.n wake it 9?2 °




1. Add tho auator in oo squart Lo the wne in tho oblong.
2. ubiract t o hobtios auther of th- ladder from tl.o number in the
veetaagloe.

3. Add tho auabor ‘a8 sou e te tre one in the clock to which the
ainute hae moints,. : o

b, Subtrict the nrad r on the cloc: at tre hour hand fron the nuber.
oia the tep of the l-dder.

5. Subtract tho number in “hc +iddlz of the ladd:r from the number
in the cirecle. : .

6.4¢d the avahers on the ladcos,

7. Subtrict he number in the squiry from the onc in the rcetangle-
J, add the numbpr at the minuic hand to thoe once at the hour hand.

9. idd the two swllest aundbors tomcthor. .

10. Subtrrct thoe siallest nuabder from the largest nuaber in this

nuzzlo, ,

.ey: Y. 12 A7 5. 5 7. b 9. 1
2. 2 bo 6 €. 13 8. & 10, 3

15. Bascball | '

Writc severel numcirnls at cach basc and in the pitcher's box as

shown bclow, Scloct the numboers so that thc sum of the numbers will
not b~ sroater then h-s boeen develoncd at thet particular time. Two
children act s cantains and choosc terns. The teacher points to one
of the nmuirerals in thc -itcherts box and to onc of the numerals at
firet basc. The child who is 2t bat must give the correct sum for the
nuabers named, if he fails he is out.  If he gives the corrcct sum,

he keens batting’, Tho teachir points to a number in the pitchoer's box
and onc at sccond basce, The pl:y continucs until battor is out or has
acorcd g run, “Then thiroe batters on oiae side are out, the othor side
takes its turn., Pl:y continucs for any desired numbor of innings. The
sidc with morc runs at thc end of the game is the winner. Vary by
saying plus, minus, or timcs as you point to the nu mbers.

20-—" hhas:2




16. Concentration Grades 2, 3, 4, 5, 6

Introduction: “iatch ond listen to my rhythm pattern. When you arc
rcady join mc. The pattern is c¢lap twice, snop finger right, then
loft twice. Thesc four be .ts should be steady.

Now I will continue to clep and snap riving a problem. mphe first child
in the row will clap as usual and as he snaps his fingers answer the
problem. Then I will go to the next child, Let's see how far we can
go before snmeone breaks the rhytha. '

‘ixaiaple. Clap clan five ~ two

Cliy clap se - ven
Could be done witli multinlication.

17. Magic Squares - 3 x 3 e
n-lin-2A4n+3% . : S
nvyl n |n-4

e n-3jn+ 24 N+

18. How to construct Magic Souares.

a. The number of small squares within a lirge square must be unsven--
2, 25, 49, and so on. 4 .

b. The first numeral is plrced in the center snall square o top
rowe ’ .

¢« To find the second square, move one square up and to the right.
This takes you outside of the square, so go to the bottom of the next
row‘

d. For the third squ-are nove u» .nd to tie rifht. If you ore con-
structing o small megic sque're of € squares, this talies you outside
the large square, so go to the far ond of the horizontal row,

e. For the hth square dron to the squire below. For squ-:res 5 and 6
move up diagonally. This tak%es you back to the un:2r right hand souare.

f. ' Drun down for number 7.

g. Number:8 is reached by jumpins to to the left hand uphar corner scuare.
his leaves only the center sguorce in the bottoil row to be filled by 9.




18. Cont'd. : - /

| —
7 ' b 9 ] f ©
. |
3 2 7 3 5 —
il
- - “

Interesting facts. Thz ceontsr square in either sevare (3 or 5) . Lhe
hagilc Squ:ireis the everage of the sva or di “Jerence of th2 sou-re.

19. Special Mogic Squares. Super Magic Scuare (Albrecht Durei!

4 squares. There are at least 40 different vays of finding grouvs of
54 in the snuare. -

- 321:7 f4 I¢ 2.13 |A§ .

L= 4

- . sinlis] {3 |13

‘lzb/h/& 17610 [2.f
| T q I z,
K191 4 11175 L

Reverse the and line numbers. ' : ; ! !

Add the colorcd sguares usinsg the s:it2 numbers as in the original .
the original :quore. «hat is the aanswer for ecach grouping.

20. _Magic Square #2 .

4,’““0‘

Only one of thzse three squares is » iaagic square, ‘that is, a squarc
in which the sun of the numbers named in each row, colunmn, and dicgemal
is the sane. Find the wagic square.

a b —= — G : d
82|38 s |328| 4y |amd  [r16%| 29| 84

3| 2ogja3) a3 |308|2er  [/a3 jaos] 4|

164 | 41 |38 61039192 |30 |89

Add 25 to each number in the square, and write the nuiterals for tho
sums in the enmpty spaces of squarc D. Prove that your new square is
also a m:gic squarc, (Mamic nuaber is 640.)



2l. Hagic Sguaré #3

Complete these magic squares.

@] 17l 6 |
e wo
10112 Uy

15

3

9
@©
L{

34

s

y A

/0

/2

90

©
20

®

“a

22

Sb

L{

22.

Once hoving

Maéic Square #4

=30

C=2¥

e=g

| h=2t

r=50

ol

/o

145

"3

10711

06

07

102

6

It

1y

104

a =g
C=;2

9

n=105

X/

,/5

5

&)

@

P

/l

I8

A5

b

B

Find the sum of ecach column, row, and diagonal.

theda?aBoRa128

In a 5 x 5 magic square cach diagonal sum is 5 timcs
center nunber,

25.

8.

c_sS
or

I‘
times

RN ST

AL

E anbc
er n- d

Sne

Magic squares may be mede in various ways.

Consecutive numbers,

»

ocQL-hso

o

Ln
Uy

L

-~
[

commleted a nogic square, subtract 2 from cach nunber.

(4 new magic squnre.)

grage of the sma of

15 great ¢s the

b. By adding a certain number to the starting nuaber..

Ce

By subtracting a certain number from the starting number.
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2k, Provertics in Addition or Multiplication--dAssociative and Comnute
ative. . :

Give threc children cards with numcrals representing numbers no greater
than nine, ilave t ' em stand in a straight linc ir front of the class,
ave numbers ro:d from loft to right and the related ccuation written
on tia: chalkbdard and read aloud. The c¢hildron will change places

in accordance with arrangenmcnts svggostcd br the class,

25. 8lide ulc. For addition and subtraction to 18,

"Use a piece of tagboard 4t x 20%, Fold in half lungthwisc to make the
bedy of a slide ruvle, With a felt pen, writc the numerals O

through 18 at intervils of one inch, one-eighth inch down from the towe
Use another »icce of tagboard 32 .. 20" and write the numcrals O
through 18, two and one-half inches from the bottom of th~ tagboard.
Ihis is theiislide,”

Place tiic slide in thec body. Move the slide to the right until the

zero is above onc addend, Loo': along th. slide for the szcond addend,
On tho body below the sceond addend is the sun,
- .

EFO 7‘1"?3 ‘7Tj-é’7 S’ —y Rule shows

AT B 5e7 49 707 3r2=3
‘ 3+5=21
3 4+ 8 =11 cte,

See ilay 1966 Arithuctic Teacher for suggestions--pp 403-404 for
rulcrs to add, subtract, multinly and divide wholc numbers,

Q




26, First Back

Maiterials: i nlayins bozrd s -illustrztod belowe t sot of »luving
caxds such as |1 + 2}, /8 - 5//E 3 H] cte, wiled face dovm in the center
of the board. A marker [or ach player =i..”2 out of a hutton or - izce
-of differeont color#d paner. N

Directions: ach child wuts his_rrsxher on ons of t'ic colored .spaces.
One child draws n card. e r~acés -loud £ : phrase that is written on
tae card and gives ¢ e name of the awwber, I7 his rcsponse iz corract
he woves the aarker a corr:cspoadin: number of snaicex 11 directinn
indicated in the illustration, If “is ansvcr is incerrect, |5 is not
allowed to move his marler and the next child t-les - bturn. The »laver
wio goos 11 the way :round and returns to “is starting »l:cc first is

the winner, "LNSRYYERE P AT N LT RAN T EVE 1R )
%}K"x'“'5 foch Corner &
SR TR d.&(cveof celer

27. Relay Race,

Separate class into 5-3 tcams. Provide cach teanr with a worksheet on
which are written the basic focts studied so far. ~he first player
gompletes the first cxercise =nd hands the shcot on to the next nlayor,
The second player completes the second excercise, passes tha sheet to

thie third player, :nd ro on., Continue until 2111 excrcises are comnpl:te,
Res»onses, once written, cannot be changed. Groates® numboer of resphonscs
correct wins,. '

0 . ; . . :
20. Us’ng Natterns for adding mairs of nurberz.-l-ad to anareciation of
our orderly numcr tion systen »ad cxoeriment wit! putterns of own moitinz,

29

Have cach chilé take two blocks =zach, two inches s@erc. using the
pattern g;iven, Writ: a number on each square 'with crayon before folding
the oa“tag into a block. Closc the blocks with tane. Players toss the
blocks ind add th: aumbers tvrnnd up. (Could usc sugar cubes or dice.)

s—

k7
AN,

30, Can You intch Me?

Pt o N

‘Two or threoc students of any age or ability can plry fadependently.
Use chalkborrd or small objects in groups. Onc student composcs a
mathmetical oxoression which can be matched in o number of ways by other
students. Given: 5 + 15 iatehing 10 - 3, 15 =0, 30 + 5

» 3 - :
o |

ERIC

Aruitoxt provided by Eic:



3l. Prorreasive Addition

Zach student writes x:n :ddition (or multinlicuation) combination

suc 38 7 + > on 2 shect of wipare This sheot is then given to the ncxt
parsen, who rites the ansier to thd first conbination and 1dds ~nothor
awer to be added. ’he_papers arc passed cguin nd again crith onch
studont acding the conbinztion and  rpiting another mnoral to be added,
Contirve until tho¢ papcr r.turas {6 the person wise nome gppears on

the p.se, o the time oxiircs, The own.r must check for eny errors.

i

¢ » 13 ) 22
6 R
iR Fa S
52, Calendar Fun. 111 the sums ~re the same--5h
e Tse for 2rrow nrithnctic,.
! J0) 112

apdal: 10 —>¥=1%
“AaglagadV JIEPR = 1T

C /7. .
33. Calendar Yun .2

3cleet wmy block of 15 numernls--4 columns or 4 numerals coche iraw o
e around L1y numaral and crosa out the othir nuncrals in that row
and coluvsn. Seli.ct noth.r num.r 1, draw : box wound it, nd cross
ot 211 the ethar nuiicrals “n that beax zad coluvnn. Hepcat the sten,
~nd t:wn draw : box 'round t:c remnining numcrals. The suvm of the
nuabers rearested in thie boxes will clwawvs be cqual to the svit of the
nvihers renresent.d in Jour corncers or douwbl. the sum of nunbors

renr tentid in op osite cariers.

34.  Calendar Fun g3

Ask children te find the sui of the nuibers in a given  caliynder block.
Yeachur wrices the s and covers it. The children will think the
t-achuir is briliisnt e he arrives gt the aaswer so quickly.

(The conec.r number tim.s tic nunper of numbers in the array will give
che suie of 11 the awthurs included.) '

35. addition on o Grid. May also be used for multinlication,
SRy e 74 |
T

<

J
il emlle L1l [B]9]s

.
"
’

i

selrglsal Taaalirelrgl « 2l

RS 3 R
!

[} [ ) o !
TR hgly 20 12 35°ga0]
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36, Using Teas in +détion. M1

Startin-: at the base of the colunn and adding upwards & + 6 =

o]

Z + b, Strido ant tie 5 becanse it was the last digit used to

2 obtadin 10. 3tirt with the 4 rencining after the ten has been

> subtr-ctzd, # + 2 + 7 = 10 + 3 Strite out the 7.

4 3+ 4 4+ 0 =10 + 5 Strike out the 8.

'8 ut 5 a1t the boktom of the column, - Three tens
TEG T h:ve becen,struclh: out so pli.ce 3 in tens plnce.

37. _Soveral colunns c¢in be add-.d by tens,

239 Begirning with the oncs columan add up: &4 + 9 = 10 + 3.
357 ’ Strilze ont the 9 bec-use it was the last digit uscd to
223} gotain-n group of ten. 3 + O + 4 + 8 = 10 + 5
908 54+ 6 =10 + 1, 1+ 7 +9=10 + 7. Hritc the 7 at
E74 the botto of the ones columan, “Carry the 4 tens marked
860 out to the %tens colunne 4 + 3 + 9 =10 + 6, 6 + 6 =
222 10+2, 2+74+0+8=1 +7 7 +5=10 + 2
45) ; §i$cut§néoirczg~? £285¢3 tﬁhc 005 gsogofgﬁn?ens column.
5+ 6 =10 + 3 3+3+(>=10+/+ L + 6 = 10
94+2=10+1 1+%+ 2=06 . *he 6gocs to the bottom

of the hwndreds celumn. .he 4 tens marked out are carried
o the thrusnds »nl-ce.

3%, check for Subtr-ction. .

If nine or onc of its multiples is din the subtrahend,
the sua of the digits in the remainder will cqual the sud of

o digits in the minucnd,. Ixnaple 720 7+ 2 9
- 36 3 +6 ¢
36 3+6 9
39. Computs thuse cx:iinles.
265 (o= 7) 5091 '20 = 43 95n0 ( n=8)
*282 (o = 1) 2376 =5 -_7777_ 4=1)
169c 311u “r309
Lo. Bent the Clock. .n »~id to nddition :nd subtraction bridging.

ixterials: 1 nicce of crrdboard 307 x 36",

Draw margins 5% from the t-p and 3% fro:a the sides of the cardbonrd.

Draw vertictl lines cvery 3¢ nd ljz. Draw horizontal lincs every 2%

and 14"/ Usc ~ sharp blade to remove the 397 x 2% blocks“ Letter and
number tho ch-.rt with Jult DON.

Have the student place chart against o chalk board. Have hi add

a cerin’n nwabor such s 9 :ad 12, to <ach mrinted number, writing
on’r tho nsw.rs in zuch spice (shown on chart). Set a time limit
to meln climinate finger counting.
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1. Find the sum of « scrics. 2+ 4+ 6 +8+120+ 12
Add the first and sixth addend = 14 (2 + 12)
A4 the sccond and fifth addends = 14 (& + 10)
Add thc third and fourth addends +_ 14 (6 + 8 )

2

42, Cheeck for Addition (Cast out nincs).

- 6489 0 4dd the numbers scross in cach figure . Disenrd
73&9 5 11y whole nines, writing the remainder to the right.
2301 5 6439 1dés ko 27. 27 contains 3 nincs with no remain-
2515 __i dors. Repoeat the nrocezs for cnch figure including

1873k 5 th: sum. Add the remainders above thc ndditien line

23 =5 {(14) "nd cast out nincs. S5 rerinins.

If the l:tter number coincidos with the remainder
obtained from the ~ddition aanswer, thc answer can
be nssumed to be corrcct.




43, Addition-Subtrncﬁiqg‘Activitics

Row 1, 35 16 11 38 ks 63 2 11 59
=23+ 2 +l0 =13 =28 24 417 4+ 8 k2

——— — - P

Row 2., 28 =7 35 55 70 i8 33 27 17
-9 =17 -8 -16 =28 +15 -19 +13 - +18

—— o —

Row 3, 91 Ly F3n 73 87 92 4.8 91 - 4&
28 -18 -39 bl .38 -3¢ -2k -39 -L9

—— Eatee .

Row 4, 16 17 35 710 97 17 62 ik 95
+ 8 +9 -2 -2 -1 419 -3h 0 413 322

- o -

Row 5. A48 5L 87 72 62 25 70 90 21
+18 419  -26 -19 -9 -22 +13 46 429

Here is a #February picture puzzlce, Cain you worlt it? lUrite the answers
to all th-: probleons on this page wnd thon follow thgse dircctions.

Row 1: Put a ring around your four largest nnswors,
Jow 2: Put a ring wrouvnd your threc largcst ~nswers.
Row 3: Put 2 rins ‘:round your two s1illsst nvabors.
Row &4: Put a rinc @round your two largest answerse
Row 5: Put a r‘ng 2round the smallest answer,

Find your largest answer in Row 1. Now ta%c a rzd cray-n ind goian in
a clnclkwisc dir:ction, draw  line to crch of your circlzd nswsrs.
What is the wicture? ‘“fould :ow likzs to color i with crayons?




RECOGNITION OF MUL TIPLIC.TION FACTS

} REAL NUMBER OPZRATIONS
| Multiplication

} 2. S

INSTRUCTIONAL OBJECTIVES

The lcarner can recognize
ralationsiins hetween cquiv—
alent sets, repeat:d addition,
an@ stip counting. ’le should
he able to show this rccog-
nition by comloting a test
of 15 probleis similar to the
following with 757% accuracy.
5+5+5+ . 5=
L('XE::

—_—
(0ooo00 0

ooood“ 3 x 6

@oooo)

—_ N
Y Y e
e ! a 6 I ta 13 Iy

P 456 7 9
b x 4

1.3 Toxt:

Activities,

sddison Wesley Grade 2
unit 13%.

b Many ganes and activities
vided in thc “'eacher's mnanual
A list of thesc games and the
neaded for them are listed on
of this imanuale.

are pro-
2nd #dition.
materials
page 21

c. 014 Scoﬁt Foresman papcrbaclk
teacher's manual activity 13, P 337,

d  Activities 1-6 in Multin»lication
Division activity section,

< Studcent authorced problens . Students
should be able to sunply corrcct answers
to their -—roblens,



24

5.

" answerrs with 90%

Tange as

IIT RiZ.L NUMBE

r

i

A ——— a4 8ty + B e+ SR AL Bt ———— Y .

Given the sct of multislication
facts whose Hroducts are 25 or
loss, the lecarner can write the
ansvicrs with 90 accuracy in
three minutes.

Given a group of division facts |
whose dividends are 25 or less, |
the lzarner can virite the ;
accuracy l

in threc minutes. |
|

]

|

i

Given a group of products less
than 25, the learncr can write
the four-member wultinlication-
division fact tcam for nach
product with 85% accuracy.

Given a test of 10 word »nrob-
leas, the lzzrner should solve
them with 90% accuracy. These
shouvld b in the same difficulty
a2 fact ~roblens above

Tests may he ade fro: “Keeniag
in J‘ouch¥ pages and sets 30-
52 o" the text. Grade 2

Pe 359 - 365.

MULTI?LIC&TION AND DIVISION FACTS-- ,
INVERSE RE:ATIONSHIPS GRGUPING PRI CIPLE :
1- DISTRIBULIVE : MIVCIPLE, MEP.ATHD SUBTRACTIDI.

o

- 0P IRATIONS

Divisicn.
e e R meemam L G e e e et 3. S
2, 3, 4, 5. )
« A Addison Yesley Text--Grade 3;

units 5 - 9,

B iddison Wesley Teacher's ..anual
¢ scond i7ition, chanters 5 - 9.

<. activities 1 - 14 iiultiplic-tion
Division activity scction.

d.. Mathimeticul Skill Buildcr ccords,.

¢ Scott Foresman Tcacher's manval
(naperbaclk) activiti»s 21 -36.

f. Cyclo Recader disks n22 - bk,
5 Punil #4uthoresd problens,

r« Duplicotor itiasters for Grade 3.

i, Continental Press Duplicating
ﬂhsters Grade 3, Parts 2 and 3,

Hultiplication aidd



S.

II1 REAL NUMBER
OPERATIONS.

{» MULTIPLICATION AND DIVISION
; MASTERY OF raCPS - COMPUTIONAL SKILLS

Multiplication
and Division

——— —

5.
4,

Re.
w

Y

o n
- -
[£) ¥ 2\

Given the 100 multinlicoticen ©

G,

fact test, the lcearner can write

the answers with 954 accuracy
in 5 minutcs

Given the 100 division facts

test, te lzarner can write thq

answers with 90% accuracy in
7 minutes.

Given a :sroup of probleas such

asz

£76 x 3 x6 = 6379
' —_—
785 9399 607
75 . 791
394
485 725
903

The lcearncr can commutce thom
with 577 accur.cy.

Given o group of wroblems
such as: ; '
DTEE 8 T
31)7206 78) TBLE T
837 - 31 =

ifle can comnute them with
85% accuracy.

7, 8, 9
i ooAddison Ylesley Text 3 -units 5 - 9,

")

b, 1ddison Wesley Text 4, Units & - 8,

c. All acvivitics-listed ir Addison
Wesley Weacher's Manual, sccond cdi-
tion; Text 3, Units &, 5, 6, 8, and
9, Yext 4, units'5 - 9,

d, " A1l activities listed in Multipli’”
A tion-Division activities scction.

c. Cyclo Teachoer Disks 122 - Mid,

f. 014 Scott Forcsman paperback
Peacher fanual Activitics 13 -~ 36;
Pages 337 - 351.

-

g+ Student authWoraed »robleus.

he Contincntal Press Duplicating
.lesters Groade 3, Parts 2 -nd 3;
grade 4 =arts 1, 2, ond 3,

i-» dison ‘Jcsley Duplicator liasters
Grades 3, 4, 5, and 6. :



III REAL NUMBER

= — — . OPERATIONS
SPECIAL PRCPERTIES OF O IN i MUltiplication and
ULT T | Division
HMULTTPLICATION AND DIVISION. ' h. s
5. R.
6. B

-

10. Given a.set of 20 problcms.in lota,wAddisonwWesley Text Grade 4.

multiplication and division Pages 102-103; 114 - 115.

involving zero, the laz:rner

can writce the answers with b. Valuazble article The Arithmetic
35% accuracy. ‘ Teachér, ilay 1969, Zero, the Trouble

‘ - Hakor. P. 365 - 367.
8x0=,21x0=, 0x15 =, '

c. Emphasize tho fact that zero should
20 = 0 =y 14 = 0 = be twins as it has to proform dual
roles. In 93,104, zero represents

a number, while in 93,000 zoro

acts as a placc holder.

4, -Enphasize the fact that the role of”
O in division is undefincd,

ee Student authored problers.

. f. Addison Weslcy workbook--Grade &4,
o ‘' pages 28 and 33. ‘

g+ Game--Picking up -zcros.

Have the student mretend that he is
nicking uv zeros from tho floor and
placing th:m on his desk. This helps
to show hia that zero represents an
empty set, thereforc could not be
useéd as a divisor. When uscd as a
multiplier the product would always
be zero.
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III. REAL NUMBTR

HOR® DIFFICULT MPLTIFLICATION 4ND
'DIVISION FaC®3 AND PROBLII SOLVING :

OPERATIONS
Hultinlicotion
and Division.

O\ &
* &
U2 U2 14

P

J 4 B
QGivcn problems such ‘as 11, 7. Addison Wesloy Text 5. Units 2 - 5,
| 4359 48)"196% b. paddison Weslcy Text 6. Unit 3

teses 6L3

Plus scveral story ~rabloems
using tiacsc opcrations, the
loarnsr should be able to
work them with 85% .accuracy,
using a check system to
verify his accuracy.

Ce All activitics in Addison’
tjr.sley Teachur's Manuals, sccond
sdition texts 5 and 6. Grade 5
Unit 2 - 6. Grade 6 Units 1 -3.

de 1) activiti.s in Fultinlicatione
Division Activity scction,

ca Cyclo Reader Wheel i1, U3,
. ™ v
f. Stwrdent Authored probleuns.
<. Contincntal Pross Duplicmting
masters Grade 5, »nart 1 and 2, Grade

6 part 1 and 2,

he Addison Weslcy Duplicator Masters
Grades &4, 5, and 6,
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III. REAL NUMBER
OPERATIONS.
Multinlication
and Division.

R

SSTIMATION IN DIVISLCN,.

-

12. Given a test of long division 12. a. Addison MWesley text Grade 4,

problems, the learner can use Unit 3.
estimation in solving these
rohlens, : p. ddison Wesley Teacher's Manual.,

second efiticn, ». 1063,

Evaluation-- €, Container estimation.

Teacher made tests--Sourc=s Obtain an assort—ent of containers of

Keeing in Touch pages and all shopes, sizes and kinds. Such as

chapter roview, nages 130, strawberry o» fruit boxes, mnayonnaise

159 Grade 4. .ddi.con jars, small pails, cnttage cheese con-

‘zslev tevt, : ' tainors, oatneal boexes, cold c eains
jars.

Have on hand rice, lima beans, l-inch
cubes, and many other sinall djects.

xamnles of estimation,

Fumber of becns in a jarns

Fi1ll sguere and round containers of
abonui the sane size-~~fill with beans o
or vice. Sec which container holds

L0 C .

#rove that two equal mecasurements are
{ eqrzl by vsing two different tic:suring
; iasitruments~-a quart bottle and two

] Hint bottles.

? Teach childien that estimation is

! a uscful~tool by using it during the
! year. ‘lave children estimate whici
child is the tallest, shortest,

¢ , : ko viest, lightest, etc.

CuJTTuli~e If & class cmber is obaoso,
aveicd estimeting children's wei~its,.

S2c activity shaets for added Wetiniw
tion helvs.

ERIC

Aruitoxt provided by Eic:



MULTIyLICATION ALD DIVISION ACTIVITI®S
KiYsD TO INSTRUCTIONAL OBJiCTIVES

1, Multiolic:tion vWheel Instructional Objzctives « 1-12

Cut two circles about 7' :cross out of construction »aper. One one

circle write several oroducts for number facts zrouvnd the edsic. On

the othoar circle cut a squ-'re so the nunbers on the first circle will

show through. Next to the square write: Txarple 3 x ? =4 Fasten the

ci cles togethzr in the center with ¢ =waner fastener., The circlss

sh1ould be frce enough to nove easilv.
£.L

27 39
2. Graph Paper Multiplication--On a piece of graph na>~r h-ve =ach
child draw a »nicture of a aultinlic-tion fact by tracing around the
runter of =~ws and cclumns ird4iv-ated by certain multinlication =wrobleris,
Show t“e' how different ‘roble:s can he equal like 5 x 3 = (5 1z 2) +

(5 x %)

T o —— —r
|_,}[ =

1oy

g,

F\‘(l 34

3« Race Track - 1-12

Draw an oval race track on a large piece of paper. Divide it into 12

or 14 spaces. Divide the class into 2 teams, assigning each a cutout
horse as a markar, ailternating from tear to team, holdvup c-rds con=
taining proble s to be worked without pencil =nd paper. The cards

aight contain roblei's such as 3 x 2= for the Leginuners to 9 x 69

for the advanced students. The team advances one svace for esach correct
answver., :

L. Matching Game -1-12

Print multinlicatinn and division facts, one to a card, Put answers
on other cards. Jach player draws 4 cards=--remaining cards are placed.
in the niddle of the table in a ‘'bonepile", The nlayer on the left of
the dealer starts the game by giving the fact of answer awnpearing on
one of his cards, naming another player to sunply the answer of fact,
The player thus named ust surrender that card to the player if he has
it. If not, the vlayer draws a card from the ‘'bone nile'. If he is
Buccessful in eiter event, he lays the "pair" down on the table,

Play now passes to the left, whether ar not the caller has be'n
successful in obtaining a set.




O
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5. The Tablcs Train - 1-12

Childsen make a train, e.ach aenber being one car, excent the first one
wro fills t& ~ositina of engincer. Startins a multinlication Fact
tabl:, ~roceed from the ensinesr to the box cars to tha caboose alb the
end ¢of th: trein., If o +fact? is nissed, the next cor has the op:or-
tunity to rive *h: corvect answor. 1If able to do so, he advances to
thc engin2ir's ss2at. Each ¢:ild movss back ene to natie roon for the
en.incz2r.,

6. Lotto iuvltiplication Prill) - 2-12

i:alie bo ids divid:d into 25 squar:s. In each sauarc put the answer of
any ultislic tion fict. Counters are wravided for euzch player.
anoth>r stucd:at calls out a ultinlic-tion fact. Playors place
counters on the corirect answers thev fiand oan their cards, Winning
cards can b2 filled vortically, horiwonticallv or dingonally.

VI |

7. Over the River- 2-12

Two teaits, one on e-ch side of the river. Show o flask card. The
first wenbers of cach tcat will compete. *he fi st player to answer
reaains on his side o7 thec river, but the loser wust cross over the
river and join th> other toom, going to tho end of the opwos%&e tean's
line. The longest line wins the [fanmec.

s
[y

8. Boiling Pot. - 2-12

lark off an area to be called the Boilingi Pot. Told up a multipli-
cation or division fact card. Call two ¢2ildren's narbs. The last
to giv: the corve~t answer just sit in tlie ‘Boiing ryt.'! Now hold -
up < new care, callins one child's name.: Yhe i27son in the "Boiling
‘ot coupetes with the c¢»ild whose namc has just been called. If

hy is ablc to answer correctly befoir: the othaer c¢hisld does, he inay
lezve the “BeiYinsg Pot? and the other child rmust 76 to the pot. If

a child docs nrt guscceed in getting; o of the pot’ after the third
try, aproint another child to take hibs:place.

Y. Troveling - 2-12 ' : o

+he child iniséaﬂ
f standing ¢hild
tha row. e Na

First child in the row stands beside
Seated child holds un a flash cygrd. -
rectly, he moves to the next child i

- . 'i ) f
seat by seat until he misses an answei. o scorekeeper::
1 ot

lkeen score of correct responses, ) .

10. Who's the Winner? - 2-12 @

Write as many problems on *he board 3s there arefplayers. Divide the
group into two teams. When I say “Go," the first nlayer on each team
will run to the toard and work any problem that he selects and takes
the chalk back to the next person in the line. Watch the other team's
work, If an error is made and you can call attention to it, the next
player on that feim must corrzct it before he can work his problen,

I the wistake w15 n»t noticad by the opvosite team, the problem need
not be correcteu. *



O
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11, Buseball - 2212 .

Diveide class iinto two teans.. bLr.' diamond on blackboard. i basemen
suards first base. The Hitcher calls twe different problems, one fop
each "layer to solve. At a .diven signal, they begin to solve theif
resnective nrobleis . At the end of one ninute, the umpire calls <ime
¢nd ther wroceed on to s:cond bise, then to third and on home, having
vorked a oroblem at z2ach bise, If all Tour problems are worked corractly
e wins a poi.nt for his team. (-ome luny)  T-is gane can be used for
fany fifrerent differasnt »rocessws in maths If onlv one player

works iooblen cov t2ctly, he can wrocecd while the other player just
reain on busr until he can answer a mooblem correctlys

l2. Newspaper ‘robleass. 27 - 12

Clipings taken from newshaipers peritaining to muiiiplic tion, division,
meircent igrs 2he, A clippins 1s chosen, postod on note maper. Then an
orimginal w“roblen is writtan (oi’ it aand solved. As an addad exercise
an additional problan of similor difficulty sbould be chosen from the
t:xt book and worled.

I3. Mltilic .tion -lelay. - 2-12
Divide the class into three teaas. Line tzams un frecing chalkboard.
Give cach team a nurber i. ¢, 6, 7, . At the signal the first menber
of each tea races to the bHoard :nd writes thr answer to any fuct in

1is assigned table, retrras to tha line and hands chalk to the next

who »rocezds to tae bo:rd nd writ:s th: answer to another fact, The
facts need not be written in order. The winner =cores the last sultinle

“wri“ten bv his.toam 9wlus the 1 st sultiple written by the other two

teans.

14, npané rultilication - 2-12

Mumber the fingers on your hands 1-10, from the left thumb to the risht
thub. Place your hunds on t'e desk with ekms un, or in front of the
player with palms facing the player. To show &4 x 9, bend down the
finger that is nunmbered 4, The finger to the left of this bent finger
represent the number of tens of this wroduct. The fingers to the right
of this beat finrcer remrasent the number of ones in the product."

.
.

[N i o~ ~\or % :
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15. Catcher's Mitt - 3-12

Catcher's Mitt cu% from tagboard with a two inch hole in the fenter
fastened to the end of a ruler or a stick is the tool usecd by the nlayer.
Throw the player a »roblew on a flashcord or call out a problem to him,
He will catch it by movimg his cntcher's mitt along a hundreds chart
until he finds tue correct answer and indic .tes his answer by making

it apiear in the hole of 1is mitt. iach ‘catch! will score ohe point.
-ie may continue to catch until he nakcs an error. Onc child will be
Ziven the responsibility of bein~ score zeaper,

16, Svyinning Game, =~ 3-12

Required: A "lundred number sguare and thrce dice or spinners (thesc
can be home-made) with varying insturctions written on t'iern instead of
the usual spots.,

Dircctions: Twe or more nlayers c:ch start at No. 1 on the board and
shake the 3 dice (or spin the T spinners). 4 choice of only ohe of the
three r~esults which turn up is made, e. Ze. from

double ' add 9 treble
on or on the or . on the
one dice i othar dice last dice

one instruction can be chosen. Rach player does this in turn. %he
winner is the first pl.over to reach : chosen number, e¢.g. by chrangy..s
the ‘instructions on the cdice, and it can be =2xtended as the chuildren
becoms fa-iliarp vith more relationshins.

17. Distributive Property of Multivlication over Addition - 3-12

1. This man has 1k buttons his overcoat; 7 on the 1eft
7 on the right, 2 x 7 = 14,

2, e now puts his belt on, .bove beit & buttons on the
l2ft and & buttons on the right. = b

Below b 1t, 3 buttons on the right and 3 buttons on the left:
2 x 3.

Altogethnr & + 3 on the left .nd 4 + 3 on the rizht.,
2x b 4+ 3=2x4 4+ 2x 3,  This can be writtca as
2(“-#3'):2XL|'+2X3. i

Putting t"2 belt farther down, you would have 2 x 5 + 2 =
2x5+2= 2x54+2x2 or2(5x2)+ (2x2)




18. *kultiplication and Division Practice. -~ 2-12

Start at 10 and move in dircction of thz arrows. Write answers in the
blank space. Vhat is your answer?

19. Number 9 Family Charts, - 3 =12

9x1=9 12,345,679 12,345,679 12,345,679
g x2 =18 : 9 9 9
9 x 3 = 27 ] 111,111,111 222,222,222 333,333,333
9]{14:36
9 x5 =45
9)(6:54
9 x 7 = 63
9x8=?2
9)(9:81

19 4 Multiplication Wheel - 3-12

Laidlaw, Grade r, Teacher’s Manual p. 71

20, 7Finger Multiplication. - 3-12

Number the fing~rs of eich hand fron 6 - 10, starting with the little
finger. Tc multinly & x 7, let the fingers which represent 8 . 7
touch. Take the number of fingers below the touching fingers (3) and
add the two fingers that touch (5). This is the nuaber of tens in the
vroduct of 5 x 10. Multiply the number of fin<ers on each hand abovre
the touching fingers (2 x 3 = 6). So 8 x 7 =50 + 6 = 56,




21, Football - 3-12

Draw 11 parallel lines on the board, marking thea with numerals from O -
90, representing the ten-yard lines on a football field, .1t the other
end of czch line put a numeral suitable for multiplication facts. Malke
five small tégboird footballs with o digit from O to 9 on each. Divide
the players into two teams. Team 4 will cairry the ball first. The first
player draws a- football from the bo:, multiplies the number on his footi-
ball by the nunber on the 10 yard line in 20 seconds. liake standards
stiff--making touchdowns on the field is not a snap. ue can keed on
Playing as long as he c.un Answer correctly in the spreifizd time, advanc-
ing from the ten to the twenty yard line and so on until he misses. The
ball t'en 0e2s to the otier side when he fumbles. This can be used foo
+, -y and &+ as well.

22. Divisibility - 3-12

To decide whether or not a numher is divisible by 3 without a rermaindeor,
look at the figures in the numeral. #ind the sum. Can the answer be
equally divided by 3? If so the numeral can be divided by 3.

By L, Look 1t the luast two figures in the numeral. If the number expr.ss-
ed by them can be divided by 4, the number itself can also be divided by

Qx_é.Any number whose num« ‘2l ends in O or 5 can be dividad by 5. .
By 6 + A number is divisible by 6 if it can Ye divided by both 2 and 3.
By 7. Is 488 divisible by 7°?

48;8

- 16
32

Sinze 32 is not divisible by 7, 4{J is not divisible by 7.

Is 266 divisible by 77

2616
- 12‘
S5

Since 14 is divisible by 7, 266 is divisible by 7.

What did we do? The digit in the ones mlace is isolated from the nunber
and muvltiplicated by 2. fnen this nuaber is subtracted from the renain-
der, beginninm with the tens place. If the renainder is divisible by

7 the original number is divisible by 7, and conversely.

By 9

A number is divisible by 9 if the sum of its digits can be divided by ©.



23. Crisscross lfultiplication -~ 3-12

Make a sketch on the c¢cmalk board, usineg tHe nunbcre thot h~ve been giving
the 3ounrs+"rs 34c1 7 dlfflCP;L'

102:394234 7 6 3
The player begins with cit :r 2Ff the 1~Tt-hand nuibers: Follow the
giagonal linzs, multinl;in - t-e2 aunber by the one thzt follows. tuch
preduct correctly given eaxvas ons noint for the playor. Children
can malke t-eir own crisscross gaues Tor tho facts which they have diffi-
culty mastering.

2k, getiastion., - 3-12
A group of child on sit in i1 ecircle. .t a2 signal all the ¢ ildren ex-
tend any or all of their fingers. tach ¢hild then 1 tzs an dmm:zdiqte

estimate of the number of fingers sh.wa., @11 fingers are then added t-
sce who 1s neo-rest to ths exact number shown.

Other membe:rs oy the class could write their cstimates. Other objectc
-could be substituted tor fingers.

25 Rounding Cff - 3-12

‘Line up the class in two teams. The teacher then gives the instruction-
"round thesc numbers to the nearest 100, ( or ten or thousand.) She
then dictates a nuubor sugh as 12,426. The first two oprosing students
call off t:eir answers. Tha [ivst cne calling out the right number

woes to the end of the line to await another turn.. The loser moes to
1is scat where he :ttemhis to "eat th: othars by writing the correct
answer. '

26; Checks for Multiplication and Divisicn. = 3-12

_ ! _ _
93 =1 + 2 = 3 ) ~-8~-)i6—_ 18+ 4 = 52 =7
x__22 =2 _ H2)h0 T = 7
136 156 332
2790 Ny
2976—- =21{=6 .
Multiplication~=sec above exomwnle. Add dinits in 93-~9 » 3 = 12. Keen

addinz until you get s onc digit nuuver-- 1 + 2 = 3. Do the sae in 32,
“he result will be 5. Multisly 5 x 3 = 15 = 6,

Add the digits in 2976 and get 24. Add 2gain 2 + 4 = 6. 8ince the checlk
nuaber in either direcction is 6, tha exo1mle checlks.

Division. VCheck the numbers is <or multinlication; multinly the check
number of the divisor by the check nunber of the quotient and add the
check number of the remainder. 'T'his should give the cheek number of
the dividend if the division is corvect.




27. Napier's Rods - 3-12

Make a Napier chart li‘e the

illustratiin. Use .. ra2d
aen to nut the nunhers in
th~ divided scu-'rcs, blac!:
for the othairs,

Cut along the vertical
lin»s so that ~gch coluan
is o senaircte card or rod,
You should have 11 rods.

1. Suppose you it to
rultiply 369 x 6 using
Napiexr's rods.

A. Pickx out t.o 3, 6, .nd 9
rods and pl-ce thea side by
side. <hen »l .ce the indax
rod to the ri~ht of these
threc rods as shovn in the
second chart, '

"Look “own thc index rod

to t:e nurber 6. To find
the product, you iust 2dd
the numhers naned diagonally
s shewn ia the ch:rt,

Start at the rirhe and re-~
name as you add, _
2. Sunposc you wisii to mul-
tiply 402 x 35.

2iek out the &, £, and 2
rods, Pl:ce tlhen side by
side. ““hen nlace tie index
rod at the rihit ol these
thres rods, vhat is5 the
sroduct of 32 x 5?7 This
is the first of y v nr-
tial . sduets. That is
the »r-diet of 02 : 307
Now add thisei »ortinl
nroducts.

Chec'z your worl: by nultinly-
ing in the usual’:ray.

O

NN o)
<
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2%. Up The Ludder - 3-12

— 1O
3
O

-}»\. .
i &
-
N

:
aloy
F Bt

;

V“&:Fh
%2: FZ
|

+3 » S : X

2C, suffia in Toss - 3-12

hwier cu:s in muffin Han according to the type of nroblem you wish to
stresa,y .dition, .inwltinlication o fractions, Takec turns tossing a
coft :ras-r int: Lho uuffin euns fre: : chalk line abou” thrre feet
frot t'.c pan, “he nunber of tho euy tells you your score=-now you
aust udd 'r nulti -1y them correctly,

30, Jussiun Po:cant iulti lic tion, - 3-12

rfollov “he =2x..:nla:

25-%-33 Halve cach pu:.cr on :he left and double cach
i 3 n' er on the right. .lwoys discarding any
13 x 63 “1lwes redotain .
~3-%ehd2 Cress ong' ny lines “.:xinning with on ezven numher,
3 x 2uh add the nusbers on the rivit to otain the correct
B THe !
11 x g?t ) ' :
Su Ci~c' ' usual - thed of rulti-liction. Why

d-~n thig var?




31, Finger Multinlicatioins = 3=12

Learn the nultinlic.tion facts ur to 5 x 5, The nunbers thronzh S
are mlled the first crcle, G taroush-10-ie s-cend eyele, )1 throush
15 the third <nd cgo on, ' )

To multinly nuabaers in the sccend cycle, call tha thunb &, te first
fin.cr 7, and so on to the littls fiujger for 10, Do tais for hHot™
hands. ’ .

“hat is 7 x 82 On one hand brirg the first finer, the ?7 toethar

with the thwnd, We zhall c:ll these fingers, red2sentin-~ 7, the

Mtight finzers in ctnirast with the thiec remcining fingersiloose
fingsrs.? On the other h'nd ut to;-tarr the scernd finzsr, tha 8,
toscth »r +itih th~ thuh cad first fin-cer, 18 #iisat finjers’ rewrisentin~

Bring tic two groups of “tizht finqers:- toseth re How ri.ny do you have?
FIVE. This nuiher, 5, is thc nua-er of “rns in your answer. lHow

nany looge finzews h:ve you? Two on onc h'nd, three on the other; bdbut
this tine inste-d of -ddinz, multiply the nunhers., Yonr get 6, ind
this is tic nuadar of oncs in the :nswer, Five tens, six ones 56, °
Try 8 x 9. Throe tight fingers plus four tight fingers tives you seven
finmers tovchinz. ifence the wraduct includ-s sevon tens. Two loosc
finiers times one loosc fin~-r pives You 2, the nuiher of ones in the
oroducts 9 x 8 = 72, ' .

Will t1is al-'ays work? Now try 6 x 7. You will find that ( 1 + 2)
tight fin~ers indicates 30, =nd ( 4 x 3 ) loosc fingers indi-at.s 12;
and of coursc 30 + 12 = 42,

The Third :nd Fourt: Cyclas.. 'Whit havmens in the third cyele?

Nanme the finmors 11 throu-h 15, Whit is 13 x 142 _ Start with
a bonus of 100, Multiply the sun of the ti-ht fin~ers (7) by 10,
Then adéd t~e product of thc tisht finwers (not tc looss ones t-is tine).

152 ¢

120 + 10 (3 +4) + (3x4)
. 113 x 14

In the saic way.
12 x 15 = 100 + 20 (2+5) + (2x5) = 180

For the fourth c;clc, th: honus is 200. ‘tiultinly ™ sun of the ti~it
fingers by 20, add the product oF tkc loose finsers.

18 x 19

200 + 20(3+3) + (2x5) = 324

16 x 20

200 + 20(1+5) + (4 x 10) = 320




Finger Multinlication Cont'd,

T.Lle for the first ten crcles,

]
‘ Crele Tonus - + S* + P!
2nd. (6-10) (o] 10 L
3rd, (11-15) . 100 10 T
bth, (13=20) 200 20 L
Sthe (21-25) 400 20 T
6th., (26-30) &00 ‘ 30 L
7t . (31-35) 900 - 30 iy
the  (50=00) 1,200 4o L
9th- (L1-45) 1,000 . .50 T
10th, (46-50) 2,000 50 L

*Sun of the tisht finrcrs multinlied by the nuaber shown in the
colv n,

! Prcduct of tie loosc fingers (L) or the (T) fingers.

%2« Sffortless Multiqljic-tion. - 3-12

&ffortl-sc qultiplication is ~ method of diagonal placeient of
suwroducts to climinate the nced for mental “carrying,"

Step 1 ,

7 3 7863 7863 7663 7363 7863 7863 7563
4 e 3k ok .94 9+ o9k . _ ok _g:
12 TAIz 3212 25212 23212 23212 23212 2321

4 24 Hch LY oeh 824 824
o 27 527 7527 67527
- I 24 324

Yhe first sul-oroduct, 12 (4x%3), iu pl =2d hori-ontally as usual.
T~ et su=wrocduct, 24 (4x6), is pl:ced diagomally to the left
4T icst suh;product, 12. Li'ewise the third sub-product is
i:cod 2irmin.lly to the 12ft of the preccding one until you have
c. . 1 c2¢ the .ultinlication of all cl:its by the first dizit in
tie wltislier, 2 : -

1o orLoehin - the 'rocess with the digit in the 'tens" place the
neier horizontically da the to ird line. In this illustration
(../)e *he wmocess is rogeated followinz the pattern for the digit
vltd Vier din conest Hlice,




33, Multiplicotion Enrichment--Find the missing digit. 23-12

Bach letter stands for a digit. RZach time it A L
. . : . . - X 2 F
is uscd in an cxaimple, it stuaads for the same -ﬁr—ﬁ?-gﬁ—

ar71t. The letter stands for O. 5 R 0

Look at the code names Tor the partial »roducts. Vhat is the sum
of 3 and 0?7 Then what numl:er does P stand for in tae code name
for the product?

What added to & ecuals 8? Is the second partial product equal
to 5407

Tou Xnow that the second partial product is 540 and is the result
of multiplying the first factor by 20, UWhat number nmultinlicd by
20 equals 540? Then what is the factor that is represented by

4 L?

Since A stands for 2, the ficst partial product is 243, ~he first
factor is 27. MWhat number times 27 equals 243? Then what number

docs F stand for? "rite the multiplication complztc with all the

disits that are now represented in code in the exanple above,

N N

=

(o]

?

9
2~ L 3
5 0

7 8 3

llere are some other examples to play with for a few minutes.

Q 1 3 30 B O Y 4 O B
X L 6 7 8 2 5 C D
L, 7 W B8 B B O A, R B 0 D A D
S, 5 Q@ O A, A O O 6, 1 2 0 c, 2 4 o
T, W T S B, L B O G, Y R O c, D D
c = D 2@ D N AT 9 T
6 g __C N _9 R P_S
D D I A, O E N A O R 1 9 P
2,5 7.0 DC.A O O 2, N F O Q, T T 2
S o 155 75 i, X F R P, 0 N




|

i. Division Earichmaat - 3-12 . . 2¢C) 8,

¢ 5
) _ : L L, GO G

an you brea%t the code? Rememhor thit 0 1, e ¢
alvays staads Zor. rmeros . B, 3¢

o . , — S PE e
Wiat aumber 2oils 2 = 0?7 then C stands Tov ’ .2Cc
2. 'lhat is the Jlvisor in this example? o

To fiud the avVer represeatad by L L ,0.0.0-
finé the pradvet ~f 4,00 x 22,

In the exz inle 4 inus L st:nds for one. Since L
g hl - e .o .
stands far ., then wiat numher does X si.nd for?

Finé the otvsr awmbars copres2ated b letters. Then write the division
example compl:ic with ol its digites.

Brealt the code in ull tu:z» division cxamples.,

7 Aot - RR) Roa 1w |
..-’.,l_.t...l.. A A, §] 0‘9... '
13 RO, L C2
R s L0 0
h L .5 C'Q
- st - 350 _
1D
R

1
1
[ ]

[P

!
]

.!"JN
3.2 2% ir 8%C ¥, X
0

v
€3
A
:f!
<

Z o
.‘ -

- @

ool
e

= =i o]C O

(]
N

-

© O
Lwiowle o
w3 1lo 1vlo s8lvg

i
o
|

]
"?Ul
!

j= =3
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§‘ -
i
'

it (e

vl =)o =jo
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55. Birthday Cake = 3-12 Write th:se numiars scross
e J7Xx 3
S, 271 x b1

5 - kL9 x 239

" & ' ﬁ | Weite these nvarurs down,
E can I ‘ 4
: i L 1. 301 % 11 .
Lam ~ :’ K
e ' 2. 555 = 5
)

7 - = o 2
¢ 37 %G =3
* o’

4, 22 -2

'50' ll X 1

36. Duplicate a na~e of grids Lit:n the ones belew. Have »nunils
write nuvierals below 10 in the auvnderad boxes. inswzrs to thesc facis
shoﬁld thon w&¢ writton in the othrinr Moxes. Have' the ¢hiildren then

- Blace arrous to “he answ.vs for ch: ¢iffarent fact :rohlens, -

37. Multiplic:tion or ~rﬂ1t101 c.n b us~d to complete =:ch box helow,.
(1) rgad uycross, (2) r:ad dowa. The waduct of the fact~rs in the »ight
coluiin should erval the product of tne Tactors showia across the bHotioni,
liore. acvaecad stuJun.u can us2 a 4 square grid.’

| 2 “/g
b

0y [o
ey |

o W
6y
O
o)
)
o




30°. Built-In Place Valye Chart for Long Division. - 3~12

Whenever children work with quotients larger than 10, the use of lined
neper Orovides a built-in chart for nlace value., Have the student turn

his note paper sideways.
49E37q¢ Hlolo
1{9{jo}o 9
OEaE -
Hidjalo - It
21706 49 15|R3y
_3[\'-0 &

39.. Practice in thinking of more than onc operation at a time. 2-12

Sum liala lisliz 8l/3
Pact Isi4171 47
Poxrt |7 3 /o
P‘(oel uek of 1R L3 R

4o. Lattice Multinlication. -~ 3-12

J g5 bk
AL
|\ R_YE 813
/ 1203047
.r- ‘ | // }//g H ‘g 7
/7 7 }
Q 7080 A A
u é LD/ / ’ s /
S / // // / ’
o. s 2
1 4 1, y; / /
¢ T, 73/ Ay

o A1

Hund reds Teng Oneg




IIT, REAL NUMBER™

FRACTION NUMBERS ~ 1/2, 1/, VOCABULARY

OPERATIONS~~
FRACTIONS

K-I

1.

learner intuitively works with
vocabulary development and
recognition of parts,of a whole
or parts of a set, .

la,

be

Vocabulary words to be developed are:
part, some, all, whole, half, one
fourth.

To develop the idea of equality of
fractional partss

a, divide and share apples or candy
b, <fold or cut paper )

c. divide beads, blocks, clay

Use of cuisenaire rods if available .
See activities #1-3.

Evaluation

Does the child understand the process
of dividing 1/2 an arple and sharing

with others? (object is to make
~ fourths)

G



ITI, TIRACTIOHNS

FRACTION NUMBERS 1/2, 1/3

Gl-S, G2-R

2. When asked, the learner will be | 2a, See activity 1 in activity section

able to differentiate between under Fractions.

2 set of two and two halves, a be Putting a mark or ¢clor on pictures
=~ gat of three and three thirds, that chow thirds.

etu, with 100¢ efficiency. 0. See Addison-Wesley teacheris guide,

Pps 201~-203, Book 1

Raadiness: The learner has d. See activitics #2 and 3

previously been exposed to 1/2 e, See activity #L. Use as much as

and 1/3 in kindergarten. fits your needs,

f, Use Teaching Fractlon tronsparencies
g8« Use ppe 78=79 from Addison-Wesley
Duplicator Masters, Second Ed, Bk 1
he Filmstrip #118, '"What is a Fraotion?"
i. Ewzluation
Learner can with teacher supervision,
color fractienal areas as indicated
by the sample below, or write
fractional mumerals,

Write 1/2 under regions that are

Ring half the objects in each set,
(Continue this with thirds)




2/3, 3/L

FRACTIOHAL NUMBERS AND NUMERALS ASSOCIATHD
WITH THE FRACTIONAL NUMBERS 1/2, 1/3, 1/,

ITI.  FRACTIONS

G2=S, G3-R

3.

When asked the learner will be
able to identify fractional
numbers and numerals associated
with /4, 2/3, 3/L, with 100%

(or near) efficiency.

Readiness: learner is aware of
fractional parts and has worved
with 1/2 end 1/3 intuitively.

3a,

Ce
de
€o

Activities 1~L can be used for review
See activities 5, 6, 7

See Addison-Wesley, pp. 275-200-8k 2
Use Teaching Fractlions transparencies
Use appropriate sheet from duplicater
masters, Book 2, Addison-Weslzy

2nd edition

Filmstrips: #118, "What is a Fracticn®
For evaluation mdasure, see Merril)
3ock Co, Discovering Mathematics,

pP. 58




ITT, FRACTIOMS
FRACTIONAL NUMBERS INCLUDING HALVES, ‘
THIRDS, FOURTHS, SIXTHS, AND EIGHTHS
GB“Sl Gh"‘h
|
ke The learner will be able to Lha., Use preparatory practice listed
identify and write all fractions under "Preparation," pp. 336-3L0
through eighths with 100% (or of iddison-Wesley Teacher's Gulde
near) efficiency, Book 3.
b, Use pages 336-337 of Addison-Wesley
Readiness: Previous experience Teacher's Guide or 298-299 of
has been gained in grade two child's toxt for practice in review,
with halves, thirds, and Ce See activities 1-7 for review.
fourths, d. See activity 8 to further objJective
one .
e. Use .iddison-Wesley. Book 3, pp. 338-
341 of Teacher'!s Guide to further
objective 1,
f. Use teaching fractions transparencies
g. Filmstrips #1i8, '"What is a Fraction?"
#119, "How Large Is a Fraction?®
#120, "Fractions of a Group"
h. For evaluation of obJectives see
ActiV'ity 9
S. learner will be sble to solve S5a, Suitable problems mey be found in any
five simple word problems text for this level.
related to fractions through be See activity 10,
eighths with 85% accuracy. l ¢, BEvaluation

Thought problems p. 343 of Teacher's
Ouide, Addisor:-Wesley, Book 3.
Children's answers need not be in
reduced form, however,



]

GIVEN FRACTION AS A FRACTIONAL
PART OF THE WHOLE

III, FRACTIONS

Gli=S, G5-R

6.

Iearner can, glven 10 problems
identifying fractions, recognize
and write the fractions with
90% efficiency,

Roadiness: Iearner has had
previous experience in frac-
tional recogidtion.

6a,

Qe

de

€.

f.

h,

i.

See Addison-Wesley, Book L, pp. 2LO-
250, for review and mastery
Addison-Wesley, Book 5, pp. 185191,
may be of help

Fraction discs or cut up paper plates
Fraction Wheel, Ideal School Supply,
Chicago .

Bulletin Board Charts (a kit) coutain-
ing materials on fractions, coumon
measures, and fundamental processes
F.io Owen Co., Dansville, New Jersey
Use Duplicator Masters, Book l,
Addison-llesley - appropriate pages
Sec activity 10

Filmstrips - #119 "How Large is a2
Fraction?", #120 "Fractions of 2
Group"

Teaching Fractions iransparencizs
Evaluation could be done by a
teacher made test such as:

@ o o o Write the fraction that
® o o o tells what part of tha set
is black



IIT, FRACTIONS

EQUIVALENT AND NON-EQUIVALENT FRACTIONS

) Gh-I, GS"‘_S, G6"'R
7. The learner will be able to 7a. Addison-Wesley, Book L, ppe. 252-268
define and ::ame equivalent - be Addison-Wesley, Book 5, ‘pp. 19L~203
fraction sets with 85% c. hddison-Wesley workbook, ppe 62-65
efficiency., provide practice exercises
de An oxpanded classroom chart such as
Readiness: Ilearner by this in activity 7 would be helpful,
time should have achieved nsar =y For evaluation, the above mentioned
mastery in fraction recognition, workbook pages may be useful
8. Learner will be able to 8a, Addison-Wesley, Book 5, pp. 20h4-205,
determine: whether a given 226-227
fraction is less thzn, greater b, Addison-Wesley, workbook, pp. 70~T71
than, or equal to another provide practice
given fraction with 85% o, Through the use of fraction discs,
efficiency. individual cut outs, paper plate

gections,; etc., pupils can compare
fractional sets.

de See activity 10

ce. Continental Press, Transitlonal
ggodern) Math ditto packs - L% and

£, Use Teaching Fractions transparencieg

ge Filmstrips: #335 "Jorking With Like
and Improper Fractions"

h. Evaluation checks may be found in
Addison-Wesley, Book k, pp. 266-267




NUMERATOR AND DENGMINATCR

III, FRACTIONS

gll"Il G’B"S, G6"R

9e

Iearner will be able to define
and identify numerator and
denominator when asked to do
80, Primarily, this should

a oconvenlence in languaze o.
disoussion of fractions,

Readinesss Iearner by this
time ean understanmd the fraetion
concept,

9a,

Ce

e

- -

Addison-Wesley, Book L, pp. 258-259
serve 2s introduction
Lddison-Wesley, Book 5, pp. 190-191
Practice exercises can be found in
Continental Press (modern) 5

Use appropriate pages in Duplicator
liasters, Book L, 2nd edition,
Hddison~tesley

Contimied use of terminology 2t this
time should facilitate easc of usage
on the part of the learmer., This is
the evaluation,



II. . TaoTIONS

IMPROPER FRACTIONS AND MELED NUMBERS

GL-I, G5-3, G6-R

10,

Learner should be able to
regognige and explain a
fraction eontaining 2 numer-
ator as large or larger than
the denominator, Proficiency
moy be ained by repeated
usage of suoch fractions,

Readiness: Ilearner can
identify and define numerator
and denominator,

10a,

-

Addison-Wesley, Bcok L, pp, 262-263
provide introdnctory material
4ddison-Wesley, Book 5, pp. 192
provides intorductory moterial '
Scott Foresman, Book 5, pp. 148150
iladdin Fraction Line Set, 7'795,
Ideal School Supply Co,, Oak Lawm,
Hlinois

Fraction discs, paper plates,
flannel board, fractional parts,
Continental Press (Modern) Gr. 52
I%W 1, 2, 3, 11

Ev. luation may have to be through
tearher observation and teacher
made test, since materials are
scar.e.

L test might be:

D &

The shaded areas

Cireles are equal __ fourths
divided into
fourths

A B CDE Y

0 1 2 3 L

Point shows 3/2 on the
nmumber iine, -

etec.



III. FRACTIONS

TMPROPER FRACTIONS AND MLIED HUMBERS

Gh-I, G5-S, G6-R

11, Iearner can change a mixed 112, Addison-Wesley, Book L, pp. 298~302
nuer to an improper fraotion be .ddison-lesley, Book 5, p. 241-242
or the reverse with 855 c. Praotice exercises Continsntal
efficioncy., Press, Modern Math, 52, ppe 23-24

de See Scott Foresman Teacher's
Manual, pp. 364 for a game called
Fraction Match, which supports
this objective,

e, Mimstripss
12, vMixed Humbers®
i#125 "Using Mixed Mumbers"

i#335 "orking With Iike and Improper
Fractions"

f, Inventory and evaluation material
ean be found in Learning to Compute,
ll-‘I:rcourt Brace, 2nd edition, ppe. 42--

3




= . III. TFRACTIONS

LOJEST TERM FRACTIONS
[ Gh-I, G5-S, F6-R
12. Learner will be able to . 12a, :;ddison-Wesley, Book L, pp. 270-27L
identify the lowest term for introduction .
fraction in 2 group of "'bs iddison-Wesley, Book 5, pp. 206-212
equivalent fractions with for introduction .
85% accuracy, ' ¢, Any fraction line set would be
helpful

Readiness: Learner is familiar{ d. Scott Foresman, Book 5, pp. 1L3-1L46
with meaning of equivalent, can e, Sece activity 12 for supplementary

differentiaste between equival- work
ent and non-equivalent frac~ f. Harcourt Brace, Learning to Compute,
tions. 2rd edition, p. LO 5
gs OContinental Przas, Modern Math, 5°,
pp. 17-18

h, See activities i3 and 14

i, Filmstrips: #332, "Reducing Frac-
tions"

Je Bvaluation might take the followirng
form: Give groups of equivalent
fractions and have child circle
those in lowest terms,

Give groups of higher term fractions
and have child write the lowest term.




AND UNLIKE FRACTIONS

[‘ ADDING AND SUBTRACTING LIKE
i

ITI, FRACTIONS

GS-SJ Gé"R

13,
Like and unlike fractions with
85% effioiency.

Readiness: Review the inversge
relationship between additlon
and subtraction to 2apply these
operations with fractions,

1, learner will apply abeve skills
in solving five word probigms

with 80% effieiency,

Learner will add and subtracst 13a,

b
8¢

de
€.

.
Ee

h,

d.

=

Addison-Wesley, Book 5, ppe 24h-251
and 254=257 for developmental
processas

Addison-Wesley, Book 6, pp. 118-125
for development.

Continental Press Modern Math, 52,
Ppe 20-21 for practice

See activity 11

Addison-Wesley workbook 5, pp. 7k,
76-79

See activity 14, 15, 18

Filmstrips:

i¥335 "ILike and Improper Fractions"
333 "Adding With Fractions®
Evalnation listed at bhottom of this
page

AddiscaeWesley, Book 5, p. 257, for
experiense in problem solving
Addisonlesley, Book 6, p. 125 for
experience

Lat ehildren make up their own
problems, Sslect those best suited
to ability level and experiences of
group and ploce on math table with
answers on back of problem, In-
dividuals ean solve as they choose.
Use fraction nmumber line

Evaluation for both 8bjectives=
Continental Press, 5, pp. 22, 27,
28 '



ITI, FR.CTIONS

ADDING AND SUBTRACTIG MIKED
NUMBERS AND REGROUPING

§5-S, G6-R

15, Iearner will be able to add and | 152, Addison-Wesley, Bo.i 5, pp. 258-261

subtract mixed numerals with for information
like and unlike denominators b, learning to Compule, Harcourt Biace,
with 85% efficiency. 2nd editions adcition pe 5L,

' i subtraction p, 59, These are for
Readiness: Learner has already practice
gained skill in adding and ¢, Continental Press, Modern Math, 52 s
subtracting fractions with like ~ pp. 2L=25 for practice,
and unlike denominators., de Scott Foresman, Book 5, pp. 177-182

Ainother approach to addition

e, See n~oticities 12, 13, 15, 16

f. Filmstrip %338

g« Dwaluation: Addison-Wesley work-
book 5, p. 80

16, Iearner will be able to add 162, Addison-llesley, Book 5, p. 262 for
and subtract mixed murerals introduction
with like and unlik denom- b, Addison-Wesley, Book 6, pp. 128,
inators using regrouping with 129, 131 for introduction
-85% effioiency. Ge Scott Foresman, Book 5, pp. 190-195

another approach

d. Learning to Compute, 2nd edition,
pe 60

e, Use gams, Fraction Quizmo

f, Cvaluation: Addison-Wesley work-
book 5, p. 81




III. FRACTIONS

ADDING AND SUITRACTING MIXED IWUMBERS
AND REGROUPING

G65-S, G6-R

17, Learner will be able to apply 17a., Addison-Wesley; Book 5; p. 263

skills learned in Droblam b, Scott Foresman, Book 5, pp. 196-
solving by solving five word 197
problems with 85% efficiency. c. Addison-Wesley, Book 6, pp. 135-
: 136
d, Scott Foresman, Book 6, pp. 98,
100, 101

e, Children muy ccrntribute original
‘ problems with answers for math

tatiie

f. For evaluation, any test, teacher
made or commercial, incorporating
the three objectives would be
satisfactory, For example:
Addison-Wesley, Teacher!s Guide
Book 6, p. 143, "Short Stories"
would be useful,




MULTIPLYING A WHOLE NUMBER
AND 4 UNIT FRACTIOHN

III, FRACTIONS

GS“S 9 Gé*R

8.

19.

Learner can multiply a whole
numer and a unit fraction in
preparation for multiplying
two or more fractions,

Readiness: ILearner is able to
apply associative and com-
mtative laws in multiplying.

Iesarner will use the gero
prineiple and one as identity
muber in mltiplyling frac-
tional parts,

18a,

be
Co

de

=

Go

192,
be

A%disonAWesley, Book 5. pp. 286~

269

Addison-Wesley, Book 6, pp. 1L6-1L9

Use of any fraction line

AgdisonJWesley workbook 5, pp. 88-
9

Houghton Mifflin, Book 5, pp. 202~
203, 206-207 1

Continental Press, Modern Math 6

See activity 17

Addison-Wzsley, Book 5; ppe 290-291

Addison-Wesley;, Book 6, pp, 150-151
Filmstrip #339, Grames 1-18 for :
intreduotory purposes



MULTIPLYING TWO OR MCRE
FRACTIONAL UNIIS

ITI, FRACTIONS

GS"I’ G6""S

-

20,

21,

Learner ¢an mltiply a given
rumber of exzmples involving
fractional units with 85%
effioiency,

Readinesst Iearner has prev-
ilously gained skill in the
multiplicatior or a whole
number ard a fraction,

Iearner ean use the short cut
method of multiplication of
fractions by dividing numer-
ators and denominators Ly the
same factor,

20a,

be
Ce

=1

f.

Ge
he

213,
b.

Ce

de

hddison-Wesley, Book 5, pp. 292-
293, 295 :
Addison-Wesley; Book 6, pp. 152-155
Harcourt Brace, Learning to Compute
2nd edition, pp. 62-63 o
Continental Press, Modern Math,
Book 6
‘.ddison-Wesley workbook, book 5,

2nd edition, pp, 99~103
»ddison-Wesley, Book 5, 2nd edition,
Teacher's Guide, pp., 300-301

Involves problem solving

See activities 19-20
Filmstrips '

i#123 "Multiplying Fractions"

337 "Multiplying Fractions"

7339 "Multiplication and Division" -

Addison-Wesley, Book 6, p. 157 for
introduction

Harcourt Brace, Learning to Compute
2nd edition, pp, 6466 for practice
iddison-Wesley, Book 6, pp. 158-159

Lpply the distributive principle as

another approach to multiplying
fractions

For evaluation see activity 20



IIX, FRACTIONS

THE RECIPROCAL PROCESS Iif DIVISION

G5-I, Gb-S
22, learner can divide a given ' 22a, Addison~Wesley, Baok 6, ppe 156,
number of examples involving 367-171 intro.; 172-177,problem solve
division of rational numbers be Harec:wn Brace. 2nd-edition,
by using reciprocal process learning to Cc.pute, pp. 68-73
with 855 efficiency. : €. Scott Foresman, Book 6, pp. 198-200
d., See Grade 6, Addison~Wesley worle-
Readiness: Learner is able to book
rmltiply rational numbers. e, Contirental Press, Modern Math,
v Grade % .

f. See %Fyuit Punch®, activity 20 for
a culmiaating experience.
g8e Filmstrip #339 “Beginning of
Mltiiying and Dividing Fractions"
Frames 19-32 ‘
i#336 Usa this after reciprocals
i, Por evaluation of all aspects of

fractions:
add 1.2 subt, 2/3
1/2 1 fL
A 11/3 i
3/ 11/6 |
ls/8 Sl s |
/3 2 11174

divide by 3/l milt. by 2/3

32 ) |
3 12
? 12 9

Lff’ | 2 1/L




ACTIVITIES - FRACTIONS

1. Pieces of Kalves or Both k-1

Materials: Make two each of the following objects from paper., Be sure they-
are large enough to handle conveniently,

© > Q g7 ==

Directions: Tell the children stories. For example: . '
(1) "You and your friend are hungry and you have only cne piess of candy to
share between you. What would you do?" The child should say, "I would
divide it into halves." Then let him cut it with scissors.
(2) "A friemd asks for piece of your doughmut just to see what i% tastes
like," Child cuts it. "Is this cut in two pieces? In half?"
(3) "Fold the paper heart in two. .re both sides alike? Cut in nalf,®
(l) Have the children draw pictures of objects and show them divided in
half or in two pieces with a line,

(;‘53 The same ideas could be used for thirds and fourths,

(6) As the need arises, directions such as "Break this piece of candiy in
half," or "Fill this glass about half fuil," can be used to make fractions
more meaningful,

2. Give each child a set of 10 small counting objects, Suggested directions
and questions are:

(1) Put L counters on your desk. Divide the set of counters into two sets
with the same number in each set. How mauy countorz ave in each set?

(2) Wnhat is one half of 4? ‘

(3) Continue with 6, 8, and 10 counters,

(4) Follow up: Have children draw a sst of L, a set of 6; of 8 and of 10
objects of their own choosing., They may draw buttons, wheels, tops,
hats, etcs Then have them take turns drawing rings around one half
of each set. Next, have them write below each picture of a set the
g%nunber that tells the number of dbjects in one half the set,

3+ Let some children cut pictures from magazines that show groups of objects
which can be separated into two equal subsets or halves., These plctures my
be pasted on a large piece of tagboard (or put on bulletin board with a
caption such as "We Can Moke Halwves," Other children may cut pictures of
sets of objects which cannot be separated into halves. These could be posted
under a caption '"We Cannot Make Hulves,"



L. How Much Ple? 1-2

Materials: Three large paper plates that have been cut into halves, thirds,
ond fourths; and three circles of construction paper fer each child the same
sige as the paper plates-

Directions: The teacher is to request something like the followings

(1; Myill you take 1/3 or a pie next door to Mrs. Smith,"

(2) "You may take 1/b of a pie for your lunch."

(3) "Please put 3/L of a pie in the picnic basket, Sue." In each case, the

child should take the correct portion and pretend to do as directed.

Show how the bottom mumber means the number of pieces into which the pie was
cut, and the top number shows how many pieces were taken, or are left.
Crildren should understand thatv pie~cutting is an estimation becauvse no
me..uixing device is used, while a measuring pitcher is more nearly exact.

5« Place four chairs together, sk a child to move three fourths of the
chailrs away, Draw a rectangle on the chalk board and have another child
color two fourths of the drawing. Repeat wilth the other fractional parts
in related situations.

6. Use these diagrams for teaching fourths, quarters. The clock face can
also be worked in at this time.

Color as directed.

] 1/k of the drawing is blue

white | blue 4  What part of the drawing is black?
r blacl What part of the drawing is gray?
BTy Lack What part of the drawing is white’

Blue  One Fourth of the drawing is blue.
It i5 alsc called one quarter,
white. Quarter is another name for fourth,

Look at the blue and black parts., Together they are
wnat part of the drawing? Trace the arrows from
A to C. How far did you move around the drawing? ___

one whole
one half one half
one third one thivd . one third
one 1 one onec one
fourt fourth fourth © jfourth




8 Name the Fraction

Materials: Flannel board, fractional cutouts of all sizes (or paper pie plates
different colors and cut into fraction parts may be used,)

Directions: One child is "I#", He puts a fractional part on the flannel board
ard calls on someone to tell what the fauction is, If the child gets it right,

he is "It" and gets to put up a fraction, If necessary, show all the equal
parts of the whole,

9« Write the fraction for (a)the shaded region (b)the unshaded region,
‘l 2'0 3,

N

A

N
N\

10, Let cach pupil moke up one or more questions similar to the following:

(2) Would you rather have 1/5 ol a sct of ten dollar bills or 1/2 of a
sct of ten dollar bills?

(b) Which is longer, a quarte hour or half hour?
Select the problems that are the most interesting and within the children's

ability level, Placc them (with answers on reverse side) on the Mathematics
Table for individual work.



11. Cwer Yellow

Maks sets of cards as shown below. Pupils shuffle and deal all the hlue cards,
‘then all the yellow cards. A player starts by saying "Over Yellow! which is
the signal for each pupil to pass one yellow card to the player on his right
if he has one. The pupils try to make as many fractlion books as possible
contalining two yellow and one blue card representing the same fraction, Each
pupil takes turns giving the signal until a player goes out, One point is
given for each correct book and two points for going out. The pupil with the
rost points wins.

/L one fourth  —T|
{yollow) Gellow) {blne)

12, RQOEEEI

Prepare a playing-board and a spinner simlliar to the ones shown below, Four
players or teams moy compete on each beaid and each ghould have a marker,
such as the cutout of a racer,

s 1
T L2 . 3 o
> szl ! Te QAY <« ¢
T ] g g
“Blue
Jet ._5
“White -
Come’; E
<C
3 “+
x|t
Blue Cometl
Spin 1 4 3 1] 5 6

0 7/16 | lost
_'%7 6123,15
Directions: At the start all markers should be placed ot the starting line, and
ployers should take turnms twirling the spinrer to determine how far to advance
the racers =ach time. This contimnues until one car finizhes, FEach pupil should
keap a seore sheet similar to the one shown below. These are checked at the
el of the game for correctness. To adapt the gamv: to thw review of subtraction,

mrkers may be placed at the finish line and moved bhackward as mumbers sclected
by the spinner are subtracted each time, ’




13, Fill the Squares

The object of thi: gare i3 to £ill the empty spaces according to the pattern
established by itz rasbers already in place. The game may be made more
difficult by changing the interval, or by breaking the rhythm pattern.

g

6] -

X
NS
N
N

1l;, Back and Forth

Divide the class into two teams and line them up facing each other, Start
the game by giving the fraction 1/16., The first child of Team A is to give
the fraction 1/16 larger or 2/16, but in the lowest terms it can be reduced
or 1/8. Then, the first member of Team B gives 3/16. This continues back
and forth from team to ieam, When fractions for sixteenths have been
completed tenths, eighths, sixths, fifths, fourths, thirds, and halves

can be given, A score of one point for each correct answer can be kept.
The team with the nost points wins,

15. We Make Orc

Write three froctions whose numerators are 1, whose denominators are different
and when added together equal 1, _
Example: 1/2 + 1/3 + 1/6 = 1; rename fractions before adding
3/6 +2/6 +1/6 =1
Then proceed vsing the same rules with L, 5, 6, etc., fractions,

16, Magic Squares

First find the sum of orne row of the square, Then you know what tiie other
rows stould add up to., Cirzle the key fact in each addition, - Then add,

)

75/6 1} 12/91{31/3 61/8 | 52/3 | L5/
8 5/8 17.1/12
51/18 : I 3 17/12

Sux iz Sum is

——— e a—




17. Postman Game

Prepare cnvelopes with an address on each liko 1/ of 4 = 2, 1/3 of 15 = 2,
and etec, Each desk represcnts a residence and is numbered 2ccordingly. The
postman delivers his letters to the proper address determined by what .2 is.
If the occupant discovers an error, he reports to the postmaster and if he
can correct the crror, he continues until the letters are 21l distributed.

18, Common Denominator Game

Cut 20 or moro tagboard flashcards, On each card write two or three unlike
fractions, Flace the vommon denominator on the back of each card. This
game can be adapted for individual, amall, or large group use, In group
use, thec teacher or a leader can hold up each card in turn and the group
can respond on papers

19, Complete The Chart

factors 2/3 x W/S| 3/hx1/2f 2/3x2/5| WS x3/5| 2/5x2/7
oroduct of 8
numerator
pproduct of
denominator 15 L I
total *
~ product 8/15

'20, Fill in the Spaces - One has been done for you,
X 2/3 Ws 1/3 1i/2
1/2} 1/3
b
1/8
5/6

21, Fruit Punch {scrves 1C)

2 1/h cups grape Juice (5 5/8 ansj 3 3/l cups water (9 3/8)
1 3/L cups orange Juice (L 3/8) 1/L cup lemon juice (5/8)
1 1/2 cup pineapple juice (3 3/L) 3/l cup sugar (1 7/8)

If you wish to serve a class of 25, you would have to multiply each ingredient:
by 2 1/2, Recopy the recipc showing the new amounts,




22, Bulletin Board Suggestion ' /\ /
LR B

Q | |
R © %

D J L

23, Bulletin Board Suggestion

Humpty Dumpty sat on the wall.

A B e s
I ' Ce P . JRO8 VR
e A T
! | ,
Ty T e
c | Vo

Humpty Cumpty had a great fall.

]:MC WHAT A FRACTIOMAL EXPERIENCE}!




II. Numeration and
Number Theory

USING DzCIi:ALS TO NAME RATIONAL NIUA'BERS

1 S-5, R-6 -
i. Given dollars and cents expres- la. Place examples on the chalkboard
sions, such as $2.5C, the learn- | such as:
er can express the amount as a $3.25 = 3%
mixed number, in its lowest terms. $4.50 =
$2.75 =
Readiness: Experience with money'. . $5.20 =

{Eipress the rest of the sums of
money as mixed numbers. Add to
this list for the students to
complete.)

b. Have each child draw a number line.
Point out that you can use two ways
to name each number and that each
number on the line is named by a
fraction as well as by a decimal.
Illustration: 3 < ’% i % -% "e’

o . .3 .4 .5 .6 T .

c. See activities number 1. and 2.

“

7. The learner can write in decimal | Za. Each child lists five decimal numbers

notation any ten num crals made in order by size. ( Example: 1.4,
up of tenths only, 2nd of whole 3.6, .1, .5, 6.8). Choose a child
numbers and tenths, in random to write his numbers on the chalk-

" order, dictated by the teacher. board in random order. The other
The learner c¢an, in addition, children are to copy the numbers in
read back what he has written if order by size. The first child
asked to do so. called on who has the correct arrange

ment writes his numbers on the chalk-
board in random order.

b. See activity number 3--- for ODOWETER




USING DECIMALS TC NaME
... RATIONAL NUMBERS

I11. Numeration and _
Number Theo:y

R-6

5-5,

3.

The learner can write in decimal
form any ten numerals made up of
hundredths only and of whole

~ numbers and hynidredths, in ran-
dom order, dictated by the teacher.

The learner can, also, read back
what he has written if asked to
do so.

The learner can;: rite from
dictation a group of fifteen
numerals, including tenths,
hundredths, and thousandths,
some with whole numbers and
some without whole numbers.

Dictation of numerals, extended
to twenty to be written by the
student including tenths,
hundredths, thousandths, ten-
thousandths, and hundred-thou~
sandths, with and without a
whole number.

3a.

44,

Draw two number lines, the second beinc

so to spezk, a magnified version of wie

first.
o

.
-

'3 0? .S -6 -7 .8 -? /-o
I\ i n 1 i —— .

-~

b pbdbhe bt
S o1 62 03 o«{ os ob o7 08 .09 . ",

Explain that the key number is ten and
that we continue making subdivisions
of ten in order to name smaller and
smaller numbers.

See ACTIVITY 2(2), do the same th:ing
using HUNDREDTHS. Example:

(0.13, 2.22, 0.44, 73.67, 7.01)

See ACTIVITIES 4. and 5.

Same type of activity can he done ;s
in ACTIVITY 2{A). Examples should
include tenths, hundredths and thou-
sandths, some with whole numbers and
some without.

b. See ACTIVITIES, 6, 7, and 8.

5a.
b.

Use CBJECTIVE 5 as an evaluation.
See ACTIVITY number 2.



I1. Numeration and

Number Theory
USING DLCIMALS TO NAME RATIONAL NMUMBERS

s-6, R-7

6. Given. a list of ten decimal no- 6a. See ACTIVITY numbers10 and 11.
tations which contain & mixture
of four-, five~, and six-place
decimals, some in combination
with a whole number and some
without, and beside zach of
which is written "ten-thousandths
= hundred-thousandths - millionths
=" the learner can circle
after each notation which of tne
three denominators listed would
be used in reading the decimal.
In addition, the learner can
read any of the given decimals
orally if as“ed to do so.

USING DECIL/itLS TO PERFOR: THE FUNCTIONS CF I1I1. Real Number
ADDITION, SUBTRACTION, riULTIPLICATION AND Cperations
DIVISICI! OF RATIONAL NUt.BERS
— S-6, R-7

7. Given ten examples, five additionf 7a. See ACTIVITY number 12.
and five subtraction with both b. See FCLLOW-UP, ADDISON-WESLEY,
examples centzining decimals of Teacher's Edition, 1968, p 223.
varying denomin:ztions rom tenths
te hundred--thousandths, and
with the addition examples having
from four to seven addends, the
learner can perform the indicated
operation and cen read the re-
sultina sum or difference orally
if asked to do so.

Readiness: Can use decimals to
name rational numbers.




8.

9.

When giver ten examples includ-
ing five multipiication and
five division, which require
that a decimal be divided by
a shole number, and such that
there is a mixtuvre of 3-, 4-,
and five-place ducimals, the
learner can perform the in-
dicated operation, then read
his product or qguotient if
called upon to do so.

Using decimal divisors,includ-
ing tenths through hundred-
thousandths, the learner can
divide these decimal divisors
into the indicated whole number
dividend, in a given list of
ten examples.

Eoe
b.

9a.

See ACTIVITIES 13, 14, and 1%,
Scientific notation makes it easy to
handle very large numbers, like those
used to measure distances in space.

The students may also, be interested in
converting to scientific notation some
extremely great distances, like the
distance to Andromeda,a large galaxy

.that is 9 billion miles from earth.

{ See Addison Jesley, Book 6, (1968)
p 245

Problems can be selected in divisicn
giving the students practice using

decimal divisors. Examples: X
1.5124 0.13t0.0169
0.06/36 0.02610,39

0.00008! 40 0.00710.00049



GAMES FOR USE ITH DECILIALS
1. SHCPPING:
Number of players: Two to twelve.

Mate needed: Play money for each child in sufficient number and
~ variety that he can show any amount from 14 to $1.00
(minimum: 4 pennies, 1 nickel, 2 dimes, 1 quarter,
\ 1 half-dollar) and purses ( can be made of butcher
\ paper something like one shown). Also needed are
[Cq* C’ u+ "

flash cards with pictures of commodities and prices.

P .

N
STO.P'QS 4

Procedure: Leader or teacher holds up flash card. Players arrange
correct amount on their desks or tables. Leader says
"sold" to those who show correct amounts.

2. DECIMALS; STORE
Number of players: twec to eighteen.

Materials needed: Large sheets with pictures of articles, each one
marked with a price tag, ( or pictures may be drawn
on the blackboard). Each child needs paper, pencil,
and possibly crayons.

Procedure: Each child starts w th an imaginary amount of money which
he writes at the top of his paper. With this he "buys"
things by drawino a picture of the item desired in one
square on his paper. He "pays" for it by subtracting the
price from the amount of money with which he started. The
money left over is written on one side of the next square, and
other purchases are made ( items drawn in and prices sub-
tracted) until the entire amount is spent.




_3.Materials:

i AT 1~
CXO0HETER CONSTRUCTION

Ditto master, 10"x12" tagboard, crayons, and twopronged brass
fasterners,

The odometer should be made in quantitiss large enough to en-

able each child in a classroom to have one as decimal fractions

are stud+ried. Make the pattern for the odometer body and the two
smaller disks on one ditto master. The body of the odometer is 10 3/4
inches 1long and 3 inches wide. The speedometer scale is 8 3/4 inchas
long and 1 1/4 inches wide. The space for each numeral in the tens,
ones, and tenths places is 1" by 3/4". The disks showing tens and
tenths are each 3" in diameter. The tab on the tens disk is used to
turn the disk after it is attiched to the odometer.

The patterns for the ones disk should be put on another ditto master.
There is room for thrce such disks on one ditto master. This whecl
has a diameter of 4 3/4". After the ditto masters have been prepar>d,
the patterns for the parts can be put on the tagboard by hand-feeding
the tagboard sheets through’ the ditto machine.

Each child can be given the'parts he needs to assemble his odomeiev.
After cutting all of the parts out, the numerals should be colored.
The numerals for the tenths place should be black.

The teacher's odometer should be much larger. It can be made from
railroad board or any heavier tagboard.
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DECTHALS -

DECIMAL PLACE VALUE- A place value chart shows places with similar names, sich
as tens and tenths, in proper relationship. Each child should prepare his guwn
place value chart so he can better understand the place value of numbers. it
should be explained that: 4 above G means 10 t.mzs as much as 4 above H, l/lO

as much as 4 above F, 1/100 as much as 4 above E. etc. The concepts of 10 t.mes
as much etc. apply tc the left of the decimal point; the concepts of 1/10 as
much, etc. apply to the right of ti.e decimal point. '
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DRIVE THE DECIMAL WHEEL: Duplicate a wheal like the one shown below. Th2
children are to go arouvi:d the whezl as fast as they can, writing decimal nzmes,
on the outside of the ciccle, for the fractions. Also, fraction names can be¢
written for decimals ox mixed numbers and improper fractions can be used.

Only fractions which are familiar with the children should be used.




DECIMALS

6. DEVELCP YOUR DECI:\ALS: Have pupils go to the board or use paper, slates, etc.,
and draw some figure such as a jack-o-lantern. Then give several decimal
numbers to put into the figure. Say "Go" and the pupil should add all the
numbers as fast as he can. Time him and record his score on the chalkboard
uncder his neme. The next child takes his turn. The child who gets his total
correct in the shortest amount of time wins. Also,. this may be done with
subtraction. A number in the stem of the pumpkin is subtracted from every
other number in it.

7. DECIi'AL CHART AND SLATED CLOTH: Cut a square out of slated cloth 27"x27"

with pinking shears to give it an edge that will not ravel. Draw a 20"
square in the center and divide it into 100 squares, outlined in white enamel.
Use white or colored chalk to shade the tenths, hundredths, or any part of
the whole to be illustrasted. A blackboard eraser will erase any work or it
is also washable. A washable white curtain shade outlined with black cravon
can be used instead of the slated cloth.

NOTE: This can also be done with graph paper or plain paper marked coff
with a sewing machine. ‘ '

8. SPCOLS: Thread 100 spools, identical in size and shape, on a heavy cord.
Paint in red with poster paint or airplane dope every tenth spool to
facilitate counting. Cut spools w-.th a power saw or by hand to show decimal
equivalents. For example, the thirteenth spool can be cut in halves so that
12 1/2 spools may be separated from the rest to show 1/8 of the whole.

}.ake a rumber of dividers by cutting a 4" cardboard circle to the center and
slipping it over the string in between the spools.




9. DECO: Draw & playina erea similar to the cne shown below on the board ang
divide the class into teams. The members of each team takes turns filing the
boxes in their column with decimels that meet the renuirements of the directions
common to both teams. ©Decimals mey bz corrected by the captain of each tean
as he discovers errors or as they are nointed out to him by his own team

members. If the opposing team discovers an error, it and another decimsl
Must be erased and the boxes left empty. st the end of the game the teacher
erases any errors or duplications, even if a duplicztion appears in Team A
and Team B's area. The tezm with the most decimals left in its ares wins.
The playing areas may also be dittoed for use by pairs of pupils. After each

has filled his own area, he crosses out all errors made by the opposition.
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10, NWULBER BLOCKS: Duplicete a sheet that looks like the one in the iilus-
tration below, or a similar one. OCn the back of it duplicate numbers or
letters in sequence, one to each square for checking purposes. Cut out
the squares, shuffle them, and pass them to pupils in sets. Have each
child recreate the original rectangle by arranging  the numbers in order

from smallest or largest by rows. Then turn over the squares to see if
the sequence of numbers is correcti.

o-0ox|c 5 lo.ca tol oy Y5 < /’~
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11. DECIi<*L RELAY: .rite two sets of fractions in columns on the board. Put
the same fractions in each column but in different order. Divide the cleass
into teams. When the signal is given to start, the first member on each
team goes to the board and writes the decimal equivalent beside the first
fraction in his team's column. /s soon as he returns to his seat, the

next member goes up and so on. The team which writes the most correct
decimal equivlaents wins,




DECI:»ALS
12, DECI: AL RACE:
Number of players: Tuo teams of five to ten members each.

l-aterials needed: 2 collection of "large flash cards with three or four
decimal-fractions on each one.

7.5 LRSS
/. 5 s 2 LO
L0 - 25

Procedure: This game c uld take the form of a race. There could be 10 lens
=.» the race, and the team that answers 10 problems correctly
first wins the race and the game. Teams supply individual
contzstants in rotation. If the contestant identifies the
decimal that is the largest, his teem advances one lap towazxds
the goal of 10. 1If one contestant misses, the contestan® of the
opposing team has an opportunity to give the correct ar=i.ar,

If this second student misses, the first team has an oyportunity
to answer correctly, etc. This is continued until the correct
answer 1s given. Student leaders write down the answers on the

board as given by the contestants. They draw an "X" through
any incorrect answers. They also keep a record of thelaps
completed.

13, DATCHING:
Number of plazyers: Two to eighteen.

riaterials needed: C:-rds with decimal facts on them and room to match tie
a2nswers as illustirated, diagram"A". Numerous small

squares of tagboard containing the answers as shown on
diagram "B". '

A E

F—v ; -4
Lér¢27+-12/: ’ . 3 .JO
/. 50+ 5 = 6. Y4
10074 - OO

Procedure: Give each child & cerd and the mixed-up answers. (Have as many
different cards as there are children in each row, so that at the
end of each game the cards can be passed to another child and the
game played as before.) The object 6f the game is to match
correct answers to the problems. If the game is played by

o individuals, the first one to finish is the winner. If played by
[ERJ!:* teams or rows, the first child finished in each row stands.




14.

15‘

DECIMALS

Show the flight of a rocket with division marks in which are written examples
involving decimals, as shown below. Make out a3 set of small cards with
several duplications writen on them of each of the examples in the rocket's
flight. .rite the correct answer on the back of each card. Give each of

3 or 4 students a marker which is placed on the "earth” at the start of the
game, Have the students shuffie and pass out the cards, placing them example
side up in front of them and reading in turn each card. If a card is read
that matches the‘ong' in the spacé in frdnt’'of his.marker, he may advatce..if

he can give a reasonable estimate for the example, The first to reach tre
satellite wins.

ERA!QTuv

]

WHO SHOULD PAY THE CHECK? #Ask a friend to count all of the loose change in
his pocket. Tell him you will be able to find how much change he has if he
just shows you the final answer to these steps.

Multiply the amount by 2 2(64) = 128

Add 3 to the product 128 + 3 = 131
Multiply the sum by 5 5(131) = 655
Subtract 6 655 - 6 = 649

Then ask him to show you the final answer, 649, and you can tell him immediat-

ely that the change is 64 cents. Just cppss out the ones digit, 64%, and the
remaining digits express the change.

ALGEBRAIC PROOF:

Start with change C
liultiply by 2 2C

Add 3 2+ 3
l'ultiply by 5 10C + 15

Subtract 6 10C + 9.



Addison- lesiey ethe al' 7L Frifian

Book 5 (1964) pp 270-2F5 [1965) wWorkbook pp. 84-%37

Book & (1368 £p.261.27;  ~(1988) torkbook pp. £7-720

Duplicator i"asters {19489) pp. 30-81 (. udition and Subtraction)

Possible pctivities: Book 5, ‘fddison-.esley (1968) .Teachers Edition:

pn. 205-257, 264-26%; Follou-up: pp. 264-255; Cummulative roview: pp. 26B-2¢™
Evaluation: pp. 270-271. Also end of chapter test. (8%%on test recommendedj.

Seeing Through Arithmetic, 3rott Foresman Co.
Book 5 (1963) np. 254-257, 554-5&5.

Addison-Wesley | athamatics Frogram

Book 6 (1964) pp. 228--261 (19651 Workbook pp. 72-84

Book 6 {1968) pp 215-249 (1968) Workbook pp. 76-83

Duplicator iiasters {Jlow availasble from company)

Possible Activities: Bock 6 (1968) Teachers Sdition: pp 216-217, 230-231,
234-23%, 240-241, 242-243, and 245.

Follow-up: pp. 217, 219,223,228,229, 235, 243, 246,247,249,

Evaluation: End of chapter test

Seeing Through Arithmetic, Scott Foresman Co.
Book 6 (1963) pp. 169-182, 216-246

Manipulative Devices
Transparencies: -

Charts: (£laddin) No. 529 Equivalent Clart, No. 762 Decimal Place ¥alue Chart.
*Liquid Duplicator i‘asters {(Continental Press Inc.)

Ginn Arithme-sticks (Taylor School) t ilton Bradley Co.

Abacus ' :

* L.W. Singer Co., "Packaged Assistant™ for the busy teacher kit

*S.R.A. or Imperial Drilltapes.

(¥ aterial that is not available in the system, suggest these might be ordered
in the near future)

Field Educational Fublications, Inc., Cyclo Teacher, Mathematics Cycles.

M-81 Understanding Decimals
M-82 Using Zero in Decimals
M-85 {ultiplying Decimals
M-86 Changing Decimals to Fractions
M-87 Dividing Decimals

. M--88 Dividing by Decimals ]

“#-89 Changing Fractions to Decimals




Filastrips.
340 Decimal. ‘hole Numbers
341 Decimal Freactions, Tenths
342 Decimal Fractions, Hundredths
342 rdding Mixed Decimals
344 Decimal Fractions, Subtraction
345 Dccimal Fractions, Multiplication
346 Dcecumal i‘ractions, Division

2

Teachers Reading tlefewences:

Dutton, vilbur H. and L. J. Acams-- Arithmetic for Teachers, Prentice Hall (1961),
pp. 254-277, "Has & fifth grade lesson p.an on developing and understanding of
decimal fractions.™

DeVsult, M. Vera- Improving Mathemetics Programs, Charles E. Merrill (1966),
pp. 86-83, "when a pupil writes a decimal point he should be expressing an
jdea rather than performing a computational skill."

Osburn, Roger, M. Verr DeVault, Clsude C.Boyd, and W. Robert Houston:
Extending ) sthematics Understanding, Charles E. Herrill, (1961), pp. 72-86,
"Decimal Notation--Past and Present-~ Has been Represented in a Variety of Ways

TESTING MEANINGS IN DECIMALS

1. Look at each number carefully and if the "1" on the left represents ten
times as much as the "1" on the right, put a loop around that number.
110 11 1.1 0.11 0.0011 )
2. The decimal point marks the spot where whole ones or groups of ones are on the
left and parts of one are on the right.

Yes No

3. The decimal poin?_BEcupies a place the same as the digits do.
Yes No

4, The digits in a decimal number have place value.
Yes No

-t — ——

5. Underline each number in which the figure on the right represents one tenth 2s
much as the figure on the left.
55 2.2 0.45 0.33 0.0011
6. Underline each numbar if the "2" represents 20 times as much as the "1".
210 0.52! 32.] 201 0.21
7. Underline the number if the">" represents 25 times as much as the"2",
502 250 5.2 2.3 5.02
8. Put a loop around every number that is nearer to 3 than it is to 2.
2.1 2.6 2.4 2.% 2.9 3.4
9. This number 6.8, is read six and eight tenths. Thet means that the number is:
(underline onc) 8 tenths less than 7 8 tenths more than 6
8 tenths more than 1 8 more than 60
10. If the decimal point is left out of the answer in the example at the right,
the answer will be: (check one) 0.6
Too 'small ____; ten times as large as it should be ___3x0.6
100 times as large 3s it rhould be ___ .




13.

14,

15.

16.

17.

18.

Draw a lorp around overy nunber thit ¢cuzls one fourth.
2.25 0.250 . 2% 2.5 0.02% _
riting e zéro ofter the rumber 12% mokes it represent ten times as much.
Check the gnswer that explains why this is so.. S
____Becauss there is a zero 1n ten. -
Becsuse the zero in ones' place makes the other number move one’
one place to-the left, whxuh makes them ten times as large.
—__83ercause 50 is bigger than 5.
_.___Because 1000 is ten times 100,
‘riting z zerc after the 5 when S is 0.5 (5tenths) does not change 'its value;
why?  Check the right answer. e ; '
‘ ___ Because 50°h ndredths = 5 tenths :
____Because the zero did nol come between the 5 and the decimal point.
Be guse writing zeros after numbers never changes their value.
ﬂrlte the flnures sfter each written numbers:
tine hundred ten thoudandiths
Nine hundred and ten thousandths
i{ine hundred ten thdousandths
Three and one~third tenths : ? -
Twenty=five ‘hundredths
Decimals may be read in more than one way:
2.5 may be read as tenths.
$3.75 may be read as cents.
1.0 may be read as tenths.
1.25 may be read as hundredths. ..

1750 may be read as . tens.,

Write the figure after each of the following:
One hundred fifteen cents = §

Twelve dollars and 2 cents §

Five and one-half cent. - $

Cne dime: % -

Two and one-fourth dollars $ SR
The carrying or re-grouping in this example 2. 6 is the same as 26 because
+2.7 © - +27

(underline every true statement)

" Ten of the tenths make "1™ in the first example Just as ten of the ones make

"1" in the second example.

Ten of the. units in any column make "1" in the next column at the left.
The relatlon ‘between any two adJacent columns is the same.

s this cernect? - 0.9 + 0 8 = 0. 17 Yes No




1. NUMERATION AND
RELATIONSHIP OF FRACTIONS /ND DECIMALS NUMBER THEQRY

TO PERCENT CND VICE VERSA Per Cent
G6-S, G7-R

1. Given ten expressions of per la. MATHEMATICAL BACKGROUND

cent such as 25% the learner can If x stands for a number, X} expresscs
express each per cent as a ratio the ratio of x to 100. For example,
of the per cent to 100. 3% expresses the ratio of 3 to 100.
This ratio can be expressed by the
Readincss: Test to determine fraction 3/100, which in turn-can be
if the child can usc decimals expressed by the decimal .03. In
to namc rational numbers and other words, every rational number
perform thce functions of that can be expressed as a per cent
addition, subtraction, multi- can also be expressed as a fraction
plication, and division of or as a decimal,
rational numbers. b. Sce activities #1,2 (Many other

comparisons can be used.)

2. The icarncr can cxpress each of ' Pa, Describe the shaded region-of each

ten iven per cents as a ratio drawing with a fraction, another
to 100 and can, in addition fraction with a denominator of 100,
express the percent as a common { and & percont.

fraction in its lowest terms.

rres

Lf-’x

MU

A
b,




-

: II. NIMERATION AND
RELATIONSHIP OF FRACTIONS /ND DECIMALS NiIABER THEORY
TO PER CENT AND VICE VERSA

36-~5, S7-R

3. When given ten per cents the - 3a, Sec activity {i3,
learner can express the per cent |b, Display the frllowing per cents on
in their correcct decimal the chalkboard:
notation. 1% 5% 13%  23%% 735 100Y

Have pupils use the definitions of
per cent to change cach of the
per ceats to a fraction which ox-
presses hundsedthe, Then hawe pupils
express cach fraction as a decimal.
Inform pupils that in today's l:sson
they will discover how to chance a
per cent notation to a decimei without
first writing an cquivalent fraction.
cs Have pupils write a paragraph de-
seribing how a peor zent can be changed
to an equivalen® decimal and how
a decimal can be changed to an
cquivalent per ¢ent.

. ' IXI. REAL NUMBER
OPERATION
SOLVING PER CENT PROBLEMS AS PROPCRTIONS Per Cent
G6-S, G7-R
4, Given ten word problems for fa. Write the follcowing open sentences on
finding a given percent of a the chalkboaxd,
number, tho lcarner can state the 1% X 130 =n 32/n = 25/100
problem a: a proportion having 12/30 = n/100
onc unknesn then proceed to Have pupils make up a story problem
solve for the unknown. for each of these open sentences.

be. See activity number 4.
Readiness: To be able to

rccognize relationship of decimal
- to per cent and vice versa.




ITI. REAL NUMBER
OPERATIONS
SOLVING PER CENT PROBLEMS AS PROPORTIONS Per Cent -
Gi~S4 G7-R

5« From a list of ten problems in 5a. Example: One season Bert pitched in
which you find what per cent one 209 games and won 17 of them. What
number is of another, the learner] = fractional part of the games that
can state the problem as a pro=- he pitched did Bert win? What per
portion having one unknown, cent of the games did he win?
then solve for that unknown. n x 20 = 17 {Equation)

17/20 = n/100 (Proportion)
b. See activity #4

6. Given ten word problems, con- 6a. Example: A men's club wants to present
taining differcent situations a school with some ncw books costing
in which the solution calls for | $60. If they sell balloons at a
finding a given per cent of one profit of 30% on the balloons what
number, for finding what pex must the total sales be?
cent one number is of another 3% x n= 60 (Equation)
and for firding the whole (100%) 30/100 = 60/n (Proportion)
when a part in known, the b. Sue activity #4

learner can state the problem
as a proportion having one
unknown, then procecd to solve
for theo unknown.




III. RE.L_NUMBER
OPER/TIONS
SOLVING PER CENT PROBLEMS AS PROPORTIONS Per Cent
G6-S, G7-R

8.

Discount

When the learner is given ten
list prices and a discount for
each price expressed as a per
cent, he can compute the net
price after the discount has
been applieq

Intercst

Given ten word problems in

which the principal, the interes
expressed as a percent, and the
time stated, the learner can
compute the amount of the
interest for the time period and
the amount of the principal

plus interest.

7a.

b.

Ga.

)

b.

A girl's blouse was marked at $8. If
there was a 20% discount what was the
selling price of the blouse. (continua
proportional method to find discount)

20% x 8 = n (Equation)
20/100 = n/8 {Proportion)
100n = 160 $8.00

n= $1060 ‘$1.60

$6.40 S.P.
See /ddison-Wesley (1968) pp. 28i

Example: Joan borrowed $250. for onc
year at 8% interest., How much did
she pay the bank at the end of the

year? ‘
8% x $250 = n (Equation)
8/100 = n/250 $250 prin
Reduce 2/25 = n/250 $ 20 int
25n = 500 $270
n = $20 Int

See /ddison-Wesley (1968) p. 282



1.

ACTIVITIES~--PER CENT

TRANSFARENT OVERLAYS FOR TEACHING PERCENT

Percent is used as a means of expressing rational numbers, as are decimals
and common fractions. Children should be impressed with the need for being
able to express percent as a decimal or common fraction. Greater emphasis
is being placed on the use of percent as a way of expressing a ratio.
Children should have opportunities to learn the meaning of percent as

used to express ratios. The procedure described here is a means of using
transparent overlays in helping children understand the meaning of percent.

EXAMPLES: :

The ratio of threc to fiv. .s shown using disks on a magnetic or flannel
boarde The meaning of this ratio should be discussed to bring out the
idea that a ratio expresses a rclationship which exists between the members
of two sets. .n identical set of objects is put on the flannel board
next to the first and the ratio of six to ten is shown. The fact that the
ratio of three to five is the same as the ratio of six to ten should be
discusseds Put a third sct of objects representing the same ratio on the
flannel board. £5ai3i, discuss the meaning of the ratios 3:5, 6:10, and
9:15. The children should be able to discover that the two terms of the
ratio three to five can be multiplied by two to give the equal ratio of
six to tens The terms.can be multiplied by threc to give the equal

ratio of nine to 15.

it this point, project a transparency that illustrates the ratio of three
to five as first shown on the magnetic or flannel board. The chart at
the bottom of the transparency shows the ratio expressed with numerals.
Turn an overlay over the first transparency to show the ratio as six to
ten. Call attention to the numerals for this ratio on the chart.
Additional overlays should be used to lead the children to sec that *he
ratio can be expressed as 60 to 100. Follow the use of this transp: .oncy
with its overlays with another showing a second ratio, such as 11 t. 20
(11:20) and the way it can be expressed as 55 to 100 (55:100). The

fact that ratios can be written in t;he form 55/100 should be brought

out as overlays are used. The idea of the proportion should also be
brought out. When the ratios 3:5 and 6:10 are discussed, the fact that
they can be written to show that 3:5 = 6:10, or_3_=_6 , should be
<rought out. 5 10

ifter the overlays have been used in reviewing the meaning of ratios

and nroportion, the concept of percent should be introduced. The

idea that percent is a form of expressing a ratio of one number to another
should be brought out. e

When sclving problems involving percent, the problem should be written

as a proportion.



2, Ratios in percent form can be used to comparc magy things. Complete the
following table on the chalkboard as a class activity or ditto for
individual usz.

Ratio Fraé— Per
Numbor of Hits  tional Denomi - Decimal Cent
Playcer to Times at Bat Form. nator 100 Form Form
Shortstop 6 out of 20
First Bascman 7 out of 25
Catcher 3 out of 10

First Pitcher 1l out of 5
e

Second Pitcher 1 out of 4

Third Pitcher 0 out of 2

Conter Ficlder | 7 out of 20

3. Help in cmphasizing interrclationships of fractions, decimals, and

percentages.

a. Write a percentage, fraction, or decimal on the chalkboard
(Example: .7} .

b. Children arc to write the two alternative forms of what is on the
chalkboard (Example: 7/10, 70%) :

c. The first child chosen who has the corrcct answer may place the next
percentagey fractiony, or decimal on the chalkboard.

4., Aid in Per Cent

After percentage has been introduced and the pupils have had enough
isolatod facts on which to build experiences, they collect clippings
pertaining to percentage from newspapers, magazines, advertisements, and
circulars. Interprctations of these materials are made, and the clippings
are used in the following way.
A clipping is chosen and is pasted on notcbook papers Then an original
problem is written for it, and solveds To accompany this, the pupils
also choose a similar problem from their text and solve it. When the
notebooks are completed they show problems pertaining to commission,
discount, interest, and s0 on.
Since the material available for this project is abundant, a limit has to
be set on the number of clippings to be utilized. Each pupil selects one
clipping for his problem and is allowed an extra page for any others re-
lated to sports.~ In discount, each must have three types of clippings

O and their accompdnying problems, which deal with percentage of discount,

IERJ!:Eraction off, and regular-reduced price,

IToxt Provided by ERI




MEDIA

1. Addison~Wesle Mathematics Program
Book 6 (1964) pp. 264-281 (1968) pp. 272-289

Workbook {1965) pp. 85-89 (1968) pp. 97-101

Duplicator Masters (1969)

Teachers® Edition (1968) ictivities and follow Up pp. 272-28S

Evaluation: Chapter reviews (1964) pp. 280-289, (1968) pp. 288~289
End of chapter tests with 87¥% accuracy.

2. Seeing Through Arithmetic Scott-Foresman Co.
Book 6 (1963) ppe 126-142; 244-246

3. Transparencies: Sece transparency accompanying activity #1.
4. Charts: Equivalent chart (/laddin) number 529.
5. "Packaged Assistant" for the busy tcacher {L.W. Singer Co.)

6. Buchnell)Mathematics, Sclf-Study System Number 1 (Webster Division McGraw-
Hill Co.

7. Teachers' Reading References:
Duttony Wilbur He, and L.J. Adams: /irithmetic for Teachers, (1961)
pps 295-319. Has a sixth grade lesson plan for extending the meaning of
percente.

8. Nelsen, Jeannc: "Per Cent: /i Rational Number or a Ratio" Arithmetic
Teacher, Vol. 16, number 2, pp. 105-109 (1969) To clear up inconsistencies
in our teaching of per cent,




LINEAR AYD METRIC MEASUREMENT
TH ~ CENTIMETER

1v.  MEASUREMENT

K"lr_ Gl"I; G2"I; G3:§

—-rry

o re——

Learner, by using any measure
that suitably comes to hand,
will be able to make such
comparisons as:

longer than

shorter than

higher or taller than

near and far
The objective is to extend
these experiences toward under-
standing the need for standard
units of measure and finally
to use these with reasonable
efficiency.

— - — i \ o - -

la, In early Siies measurements were
caleulzied from parts of the human
body- -1imb meas-irzs. The following
are some waich can bte used by young
children. : .
d\ai'{“ Y

/A

/

Cubit

Ot 2 50\;\ \ (

b." The tezchzr can give, orally or
: written on rardc for children vho
can read, such aclivities as:

1, Measuie your reck, wrish cnd
waish. What will you use to do
this? How many wrist measure--
ments go around your nack?
(Estimate first)

2, fee if your measure—iznts are
different from yov partnerts.,

¢~ Use your hird szpan, pace, or length
or your fccl to measure:
the l:2ngth of your desk
a pi=ce of parer
a book
a wirdcw pane
. el board

Think abocu *hz bect unit to use

before you begin. Coumpare resulis

with yous parinars., -Are they

Giferent? Vhy?




IV, MEASUREMENT

LINEAR AND METRIC MEASURENMENT
INCH - CENTTMETER

X1, GI~I, G2~ G3-C

1. Continued 1d. ‘“What human units would you use to
measures
the lreight of a horse
a mouse

e. Children may 2lso use arbitrary uni'-
which are convenient such as a plec>
of string, paper, strides, etc. Be
sure they compare results.

f. This preparatory work will hopefull
. lead children to realize the need fou
standard units. Here the ruler--
inch and cenitimeter and thz yard ma;-

be used.

g. Dlaterials preporzd by the teachei-—
paper pinned "o the wall, lines on
chalkboard z2nd floor, etc. can now
be measured and results compared to
show value of standard units.

h. Addison-Wesley:

Book l-pp. 307-310

3ook 2~pp. 281.--28L

Book 3-pp. 1-15

Book 3-Revised Edition-pp. 184~177

i, See activity :#1.

Jo SeXaA.-Grade 2-pp. 203-205, Linear
activities-

Ice chtt Foresman--Book 1, Crade 1-pp. 2.7
22

1. Scott Foresman-Book 3~-pp. 86-88

m. Suggested reading for teacher help,
McGraw-Hill, Teaching Ilementary
School HMathematics for Understanding
pp. 383-3389. )

n. See Recommended List, Ttem L.

0. See activity #22.

p. Evaluation may be done through teaci-:
observation,




LINEAR AND METRIC MEASURTMENT
INCH, FOOT, YARD, CEMTLZTER

IV, VMEASUREMENT

GL~5. G5~R, G6-R

2.

Learner can, when asked, measure
various lengths in t<rms of
inches, feet, yards and centi-
meters with 85% efficiency and
gain an intuitive understanding
of mile.

.. Readiness: Iearner is familiar

with inch, foot, yard and cernti-~
meter as standard units of
measure.

=Y

2a,

ba

Tritten instruclions for individual
vork might be. somewhal as follows:

pee+
HPowEulOhn-~-3 O\
M 1 .

4 simple graph can be made showing
conversion of feet and yards, The
discovery of z¢ro (0) can be made.,
Urite down thi:igs in the room that
you think are abwut one foot in
length.

Objects Measurcd Error to
esvimated lengtn to nearest
as 1 foot nearesst inch

long inzh .

Window 9 inches 3 inches
panc

How many feet in one yard? Write
down how you found out, How long i:
one of your strides? (to nearest ir:'i}
Mark a yard on the floor, How much
shorter is one of your strides? (to
nearest inch) Measure the length of
the classroom by striding. MNow use

a ruler (which one?) and work out
your error.



LINEAR AND METRIC MEASUREMENT
INCH, FOOT, YARD, CEFTTMETER

IV. MEASUREMENT

- Gh~S, G5-R, G6-R

24

Continued

7

2Ce

Bo
h,
i,
Je

Get a large piece of paper and draw
lines like these, much bigger, with
a felt pen or crayon. Measure the
lines. Think how you can do this,
Estimate first.

S o W paun IS BN N O

¥That is the length of your foot?
Draw around it on 2 piece of paper
like this

7

Draw around other children's feet.
Try to find the longest and short-
est in class,

If a man's foot is a. foot long,
hov much shorter is yours?

Measure your height (how?). Ileasure
your partner!s height., What is the
difference between heights? If you
stood on your partner!s head what
would your combined heights be?
fddison-~\lesley:
Book L-pp., 1-7, 23
Book S-ileasurement, Lesson 1l-p, 168
Tesson 8-pp. 236
& 237
Book 6-ppae 20-21
See activity il
See activity 12 & 13
Sce Recommended List, Ttems 2 & 3
fctivity #16, 23
Evaluation ~ Complete the following:

L8 in = _ft 2mi = __ ft
6 yd = _ft 2m = _ yd
33 £t = __yd 5yd=__1in
33 ft = _in 288 in = __ yd



MEAGUR EMENT

T v,
{- LINEAR AMD METRIC MEASUREMENT -
I TiCH, FOOT, YiRD, CENTIMETER

GL-S, G5-R, G6-R

-

3. ILearner can gain an intuitive 3a, Addison-tlesley
understamding of the meter and Book 5-pe. 28L
its prefixes. Book 6~pp. 267--263
b. Use of centimeter rulers and meter
sticks

c. Suggested reading for teacher help,
HMcGraw-Hill, Teaching Ilementary
School llathematics for Understanding-
pp. 383-289 o

d. Iistory of the metric system, see
The Yorld of HMeasuremeat, "'ebster
Publishing Co.-pp. 15~19

W

IV, IMEASUREMENT

LINEAR AUD METRIC |I&.SURMITIT
N PERLMETHR

¢L-S, G5-R, G6-R

L, Ilearner can, when asked, measure| La. ..ddison-Weslecy:

. and/or compute the distance Dook bL-pp. 1L-17
arowid polygons with 857 Sook 5-pp. 50-51
accuracy. ook 6-pp. 20-21, 239
b, See Recormended List, Ttem 3
Readiness: ILearner can measurc Co .dditional practice, or testing,
with some accuracy varving : Scott Foresmon-Book 5-pp. 107-109

lengths in inches, feet, and
yards, meter and centimeters,




s

CIRCUMIERELC.L

LINEAR MEASUREMENT

IV, MEASUREMENT

G6-S

5.

Learner can compute the circum-~ { °
ference of a circle with 85% Va
accuracya.
Readiness: Ieorner is familiar
with computing perimeter of
polygons .

Ce

s.ddison-Wesley~-Book 6-pp. 282-283
Another way to find circumferenceo:
Cut out a circular piece of paper
with 2 radius of one inch. Mark a
starting point on a circle and on
a line segment .

Then roll the outer edges of the
circle along the line segment until
the starting point is reached. Then
mzasure the distance between the
points. This is circumference, The
same can be done with larger circles.
Te prove this use formulas ‘
cC=qFrxaexr
Lvaluation
Using the formula, ¢ =TMD, have the
pupils compute circumferences for
given diameter. Examples :
(2a) 6in (b)) L ft (c) 8 cm
Find the circumference of the
circles with the diamptors given
above,



MEASURZSENT - AREA

IV, JMEASUREMENT

-—- .

7.

Learncr can fiad or compute the
number of squores or sgquare |
units in a tuo~dimensionzl .
drawing with 85% accuracy,

Readiness: Developed in Grade
3 whein learuer is able to
couint tire numer of squarecs
in a two~diwensional drawing,

Learencer uill He 2ble to find or
corpute suriace area of three-
dimensional objects with 857
2CCUrACy,

Readinesss  Ability to find
area of »lace figures will
prepare learner for objective
two,

Ga,

Sddison~Yesley
3ook 3-pp. 1=5, 16-19 )
Determine area by counting the
squares in the picture.
Book L-pp. 1-3, 8-11
Short cuts for finding zrea usad,
Yut no formula
Book S5-pp. 72-73, davelsp wodi=A
Book 6-pp. L2-L3
"b. Make a square foot ovt of cardboard,
dividing it into 1kb sg in vsing
black lettering ink.
c. liake a square yard cut of czrdhoard,
divide into 9 sq ft =nd altornate
colors so each squar«: stands cut,
Hang on wall.

" 'd. See Recommended IList, Ttem 3

72. ..ddison-Wesley
Book h-pp. 18-21-no forrmulas used
Book 5-pp. 84-85-use L = L x 1
to arrive at surface area
Book 6-pp. L2~L3
De Lvaluation
7ind the area of the following:

(a) 8 () 12

C—

(c) 32 ~J 18

Find the surfnce area of the following:

! 4 1

2 3




I‘H.':ASURH‘EET'P - aRE

Cr TRL.ICLE

IV, MEASUREID!T

C6-S

8.

—

Learner can find the area of =
triangle using thc formula

A = 1/2 Bii with 857 accuracy.

Readiness: Learnér has become
familiar with finding area of
rectangles using 2 formula .

learner will discover that the
two legs of a right triangle
can be used in the formula

i = 1/2 BH in applying the
Pythagorean Theorem, ilo

particular mastery is indicate:

here,

8a,

Jddison-ilesley-Book 6-pp. 216-217
Cvaluation
Given several examples orf triangles
vith the base and heighth, the
lcarner should use 1 = 1/2 BY,

Sxample: B = 8 =6

A = 1/2(8 x 6)

A=1/2x L8
L= 2)4

addison-tesley-Book 6-pp. 226-227
Suggested reading for the teacher:
The Pythagorean Theorem, '’ebster
Publishing Co,




- . . IV, “EiSUREIENT

ME.SURIIE'T = ARZA CF A CINCLO

G6-1

. =t o - = - e e

10, ILearaer will compute the arez 102, ..ddison-Wesley-Book 6-pp. 296-297

ci 2 circle tarough the b, “cc Recormended List, Item 3, for
discovery of the formula visual aids that can be purchased,
L =Tr::r2. Yo particular c. tlo degree of evaluation is recom-
degrcee of accuracy nccd D meided, However, teocher obser-
required. vation is 1 evaluative device,

Qenainesss  Learner has become
familior ith finding zrea of
rectansles 2d triangles
turous;i tac use of Tormulase

IV, ASUREMENT

JGASUREIE'T - SPACI GUOMLTRY

_ ) e GS-I, G6-1
11, Lcormer will deronstrate an 1la. ..ddison-"'esley

waderstanding of space geo- 300k 5-pp. 162-165

retryr tiroug: tae construction 3ock 6-pp. 208-212

of = sprec {igure, be Suggested reading for the teacher:
Singer, Sets and ilumbers, Book 5

le~dinees: Iearner is aware sppendix 1, Geometry-pp. 377-395

oi tiwee dinensional oLjects Ce ' Sec Recommended List - Item .!3, for

throush cizperiences with area visual 2ids that can be purchased.

204 volwie, de Ewvoluation

: iMake a 3-dimensional pdper figure
(suggestions in .ddison-Wesley,
3ook 6, p. 212)




12,

O

ERIC

Aruitoxt provided by Eic:

MEASUDREMCONT -

VOLUMD - LIiCUID CAPACITY

1V.  HEASURKIENT

}
| ¥-I, G1-I, G2~I

- —

Learner 1vill, through practical

experiences, 22in the intuitive
nderstandiag that liguids must
be lkept in coatoainers, change
shane when poured into
difTerent containers but that
the ocmount remains constant,
0 nastery of stand:rd measures
saould be expected.

Nleadiness: Sand play, pouring
sand into various containers
safore introducing water play,
is less 1ESSya

Ny

[B]

Co

Watcr play is indicated. with
rildren working as jndividual
or partners.
Liguié containers Qhould be trans-
parent so chilcd-en can see amounte
of water. Using the eye to measure
capacity is difiicult at bvest.
Some exampics of individunl activities
follpw, Directions carn be given
by the teacher for the younger
ciildren who can't read. Children
can write or-tell the result,
(1) You wiil need some containers
and 2 funmnel. Use the funnel to
avoid spilling.
How many curfuls
How many spoonfulis fill the cup?
How many jugfuls fill the bucket?
Hlow many teaspoonfuls fill the
medicine bottle?
(2) After some practice_like the
above, standard measures can bve
used to fill the jugs—and buckets-
Sstimate first, then pour. How
many pints can pour into one gquart?
tiow many quarts pour into one gallon?
Hlow many 1/2 pints can pour into one
quﬂrt7
I¥ you pour three pints in a gallon
measure, how many more pints w111
vou nced to fill it?
(3) Young children should be en~
couraged also to experiment to find
out approximate capacities of -
familiar vessels such as teapots,
nop bobtil liquid~-soap containers,

£ill the jug?

oClo.es ;
;ddlsonJJes‘ey

ook 1-pp, 285 286

ook 2-pp. 285-286
See activity 2
svaluation must bz through teacher
ovservation,
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HLWSURENENTS -~ VOLULL: - LiICUIY CAPWCITY

N | L e s o,

|
13. ILecraer can tell cr show how 13a, iaterials for measuring will still
most familiar liquid measures be necessary for the rounger
are interrelated and solve ‘ children or those who tnou.: older,
problems involving such mey still need the practical cper-
measures with 855 efficiency. ience, _
' D, Dxamples for i-dividual projects
Readiress: Txperience with follow:
measures throuch sand and water (1) How many school mil': contairrers
play. ’ can you fill from a piat con-
- tainer? A quart container? i
gallon?
(2) Complete this table:
gal 1 2 3 ) £ £ L. .
at 4L 8 16 2L . .
R Qt 1 2 3 JJ r: ‘-17 o o o
i [Jt 2 -8 12 o e @
c. ddison-‘leslevy
Book 3-pn. 22-23
Jooks 4, 5, 6, contain materials
scattered throughout
d., D5ee activities 2, 3, L
e. Sample evaluation
gt = _gal 16 pt =. _gal
1l gal = __pt -
il. Learner ran gzain an intuitive lha. nddison-Yesley-Book 6-pp, 262-203
undersianding of the liter as
it relates to the quart,
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IV, FEASUREMEITT

WEASULHETD - VOLGIL, - CUSIS UUTS

83-1, Gh-I, G5-S, 06-R

-

LYoy A XN -

Addison-Wesley

15. The learaer, wien given a rect- {15a,

angular solid, can give the Book 3-pp- 2-5;20

number of cubic units contained ook L-pp, 1-3; 22-13, 21

therein with 857 efficiency. Book 5-pp. 101, :u.h-ﬂ;s

. Book 6-pp. 84-85

Readiness: 1he learner is b. See activities 3 and 27

familiar with the inch and ¢. DLvaluation

centimeter ruler. hddison-Wesley-Horkbook 6, 2nd ed.,

Pe 95 ’

16, The learner can gain an 1l5a, Addison-esley-Book 6-pp, 208-212

intuitive fecling for three-
dirmensional objects (suggested
for grade 6




-
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 MEASUREMENT - VEIGHT

IV, MEASUREMEIIT

K-T, Gl-I, G2-I

17.

Lsarner can distinguish between [172,
pint and qQuart and recognize a
pound in = familiar object like Do
a pound of butter or oleo.
co
Readinesss Learner knows such
terms as heavy, light, bigger d.
than, smaller than and that he
can find out how heavy he is by
standing on a scals,

€,

= ——— = s —

Measure sand in pints and quarts--
two pints and one quart

Use of scales for welghing children,
apples, blocks, sand, clay.

Use pound boxes to recognize size of
a2 pound--oleo boxes or butter boxes.
Consider size of milk cartons from
cafeteria., Use sand or water to
experiment pouring into pints and
guarts,

Using a balance secale and a box of
weighing mat«rials (sand, nails,
beans, pcbbles, etc.) children can
answer such questions as: Which is
heavier-~a cup of beans or 2 cup of
sand?

For evaluation ask child to demon-
strate the fact that sand is heavier
than beans and that two pints equal
onc quart,
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HEASUREMENT .- ‘TZIGHT

IV, LEASURMLILT

| 631, Gh-S, G5-R, G6-k

18.

-

ILearner can weigh objects to
determine which of two is
heavier, use the scale to
measurc pounds and ounces,
and solve proolems with the
ton, ounce, and pound to 85%
efficiency,

Readiness: Icarner is familiar
with weight and can tell which
is heavier or lighter of two
objects, He also has some
familiarity with pint, quart,

“"and pound,

32
s

Ca
de

Begin wilh balances by discussing
the see~sau, or balance when walking
along 2 w2ll. Build a balancing
device for use in the classrooim.
Continue with compl ring weights

of objects vntil pupils are cble

to use the word "balance! ywith

undexrstanding. Ixamples of balancer
are: )

S

= |
Coﬁ%iﬁﬁz=€y beginning with somctiiing
familiar, such as a pound of candy
as a standard of measure, Thoen
relate this to measuring a pound of
sand, wheat, etc. Class discussions
might lead into 2 list-of items
purchased by the ounce, by the
pound, and by the ton,
Addicon-tlesley

Book 3-p, 100

Book L--p., 277

Book 5-pn. 236-237

Book S~pp. 262-253
Scc sedivities 1 and 18

ovaluation
31 =__oz
8000 1b = T

3502 =_1b oz

v
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TLRATURTD

G3-I, Ch-S

19.

O

ERIC

Aruitoxt provided by Eic:

learner can find freezing, zero;

below zero, etc. on 2 simple,
perhaps toy c¢r handmade ther-
mometer writh reasonable
efficiency,

Readiness: Learner is aware
that 2 thermometer is used

to nmeasure his temperaturc and
that liow cold or varm the day
is, is described by the word
temperaturc,

12a.

L)

[

Ce

€.

f.

Ge

1
da

See etivity 9 (caild wmnde ther-
norcters)
Letivities 10, 11, 15
hddison-‘esley:

3ook 3-p. Su

Rook i p, 203
A big help! 3Scott Toresman, Teacher!
Tditioin-Book L-pp. 30-33
Iet various pupils tell about the
hottest anmi coldest weather thev
b ever uxperienced. Drow 2
temperature scale o chalkboord
and reiate to number line, Point
out zero as dividing point.
ask various wvupils to keep a log
for one weck of the highs and lcus
in temperatures of Sheridan recoided
by the uwcother bure-u, 3Sore children
could do this for other citics and
temperatures could be compared.
Recormended List -~ 3 and
Sugrested reading for te~cher help--
virithmetic Texcher," Oct. 13GE,
pp. 556-559
bvaluation - Teachur obgirvation mar
Boouerd ‘o deterndne wderstooding
pupills lenrniog.



CASUREMENT - TEIMPZIR: TURG

G5-R, G6-R
20, The learner can solve simple 202, Addisor-Yesley
problems involving degrees Book 5-p- 253
above and/or below zero on the Book 6-p. 59
Tahrenheit thermometer with b, Sez activity 1
-85% accuracy. c. See activities %9, 10, 11, 15
] d. Suggested reading for teacher helr:
Readiness: Learncr can read a nirithmetic Teacher," Oct. 1568,
Fahrenheit thermometer =nd pp~ 555-559
understands that a thermometer e. Recomrenided List - 3 and L
indicates temperature, f, Fvaluation (pcssible sample)
Convert cach Fahrenheit tenperature
to Centigrade
a) 50° (») 92° (c) 77° (d) 167"
V. IDSUREERT
—— MEASUREMENT -~ TIMETELLTIG X-I, G1-~I, G2-5
G3-R, GL-R
21, ILearner can tell from the clock | 21l2. Addison-Wesley
face the time (1)to the hour Book l-pn, 195-198
(2)the half hour (3)minutes Rook 2-pp. 133-136
past the hour in terms of 5 b. See activities #L-7
ninutes or multiples of 5 to c. Sec activities #1L, 156, 17
855 efficiency. d. Recommended List - ,f10 and 11
e, &valuation - Sce SRi materials for

Readiness: Learner is awarc
that c¢locks ond watches '"tell
time,."

examples of testing devices,



MEASUREMENT - TDMETELLING

- IV. MEASUREMENT

K-I,°Gi~T, G2-S
G3-R, GU-R

22, Iearner can solve problems of
addition, subtraction and
mltiplicatic:: in clock arith-
metic, This work is optional
and for enrichment.

222,
be

Addison-Wzsley-Book L~pp. 230--235

For evaluation thz following coul-

be used:

(1) 2 hrs after 9 o'clock is __
olclock--=9 + 2 =

(2) 8 hrs after 6 olclock is __
ofciock---8 + 6

(3) 2 hrs before 3

(L)

(5}

o'clock is __
olcleck-~-3 - 2 =

4 hrs pefore 3 ofclock is __
oiclock-~=3 =~ I =

5 hrs before 8 o'clock is __
ofclock-~-8 - 5 =

———

MEASUREMENT - CALEIDAR

IV. MESSUREMENT

K—I, Gl"‘I, G2"I

Learner can name the days of the
week and intuitively learns the
months of the year through
constant discussion of the
calendar,

23,

Readiness: Learner is aware
of time through usage of the
vocabulary: Today, yesterday,
tomurrow, this week, etc, '

230,

Ce

The days of the week becore impotans
when we begin relating to Monday as-
the first day of cchool in the week. -
Sunday is church day for most p-op-~.
Friday ic the last schcol day of *+
wee.:, eteo,

The impo:tant months might be the-
month in which the chilld was born,
Christmas in Deceirber, September
when school begins, etc,

See activities 719-22

For evaluation, activity /19 may be
used effectively through constant
use with teacher cbservation.,



' MEASUREMENT - CALENDAR

IV,

MEASUREMELT

G3-S, GL-R, G5-R, G5 R

——

24. The learner will be able to tell] 2lja. ..ddison-Yesley-Book 3-pp. 217, 282
with 85% efficiency: the b, .citivty #B could be used for
number of scconds in 2 minute, grades 3 and L :
minutes in an hour, hours in a ce Recommended List #3, two filmstrips
day, days in a week, weeks in on the calendar
a month and year, montrs in a d. Lvaluation
year. ’ Corplete the following:

208 wk = _yr
Readiness: The iearncr is Lhr = __ mn
aware that the calendar shows _da = 7e hr
days. In previous grades, ' “sec = 3 min
days of the weeck and holidays Th da = uk
are located and the month 5yr=__mo
named. This is done as a Lyr = da

daily routine but mastery is
not stressed.

25. Learner can gain an intuitive
understanding of decade,
century, millennium,

252, Addison-Wesley-Book L-pp. 3L-35




l. The following is a suggested list of materials from Arithmetic Te

December 19%7, p. 652,

Ttem

Clocks -
Thermometer

Kitchen or baby scales

Cubic-inch blocks

Cubic foot

Square foot

Square inches

Milk Contain:rs

Egg Cartdns

Gallon Jug

Weights (or sand etc)

Baby bottle, with
ounce graduations

Kitchen measuring cup
Coffee Cup

Eye dropper

Funnel

Teaspoon

Tablespoon

Ruler i
Yardstick

Tape measure

ERIC

IToxt Provided by ERI

ACTIVITIES ~ MEASUREMENT

Source
0ld clock fron home
Supermarket or-hardware

Used furniture stcre,

Salvation ..rmy, Goodwill

School Supnly Co,

R.H. Stone Products, Box Lll,

Detroit

Cut cardboard
Tile store
Home

Home

Child donation
Various

Child donation

Supermarket

School kitchen

Medicine bottle

Supermarket
itchen
Kitchen
Teacher
Lumber company

Hardware

t

1
9]

L

Under 9

Under

Under

Under

Under

oA

Ak al

—— e ——— *

By
[
P

e

1.0

¢3.0%

8.0



2. Helping M-ther 1-2
Purpcsc: Recognizing 1/2 pint, pint, qﬁart, 2 quart

Materials: BEmpty milk cartons--1/2 pint, pint, quart, 2 quart

Directions: You are about to b.-ing in the milk the milkman has just left at
your house, ..lex will te the milkman and leave some milk at someons’s house.
That child will tri=g the wilk in, put it in the refrigerator (table) and tell
the class what he brought in. For example: I brought in 2 quarts of milk ard
1/2 pint of cream. Continie using different millamen,

3. Mr, dMeasure Man 2-3

When teaching liquid measure. 3¢ a figure called "Mr. Measure Man," He can be
made out of bristol boavd with a ro4 hat, green hands and feet, yellow legs and
woms, white face, and “.Zack body. Useful in helping children understand
relationship between pints, quarts, and gallons.

Le Fuper Plote Clocks 1--2

Each child can make his own clock from a paper plate with large numerals cut
from a calendar and pasted around the rim. Use two strips of Oaktag for hands
and a paper fastener to hold them together,

5. Ain Umusual Clock - 2

The second grade children in one class found the problem of learning to tell
time much easier 2nd more fun with the aid of a large table-sized clock. This
clcck was originally 2 rourd dining room table, but with the use of a saw and
a2 paintbrush it became a worthwhile learning tool. It's height is 23 inches
from the floor. The large biack rumerals are easily read even at a distanco.
The moveable hainds are bolied on through a hole in the middle, and can be
removed when the table is to be :zed for other purposes.

-

Q




N

linterinl.e Tse ehnlk to draw 2 very large clock face on the schoolroom floor,
(~it the haris, lake twe ribbon streamers, Have a child sit in the center of
the ele .4~ 527d one end of each ribbon, let one ribbon (the minute hand)
extend to the ¥ of the clock. HMake the other ribbon (the hour hand)
noticctbl, saciter

Divestions: Today ycu 2re going tc moke a Human Ciocke There is a large-clock
face drawn o 2 floer. I am going to choose two helpers to hold ribbon,
wileh will be the ha o of the clock, One we will call Mr, Hour, the other ifiss
Mirmte, o™, our will held the siort ribbon and walk around to make the clock
cay thz diflerent hours that I name. 1liss ilinute may hold her long ribbon at
- 1ve unti” s learns the work of iir, lour. Then she will move to show the
~irec. (Loo ench prir of children illustrate several examples) This is very
rood Tor slos foarrors.

7. Wate Tiee Is T2 1-3
tlaterials:  Hond onde paper plate clocks, Divide the class in two teams,

Dircctions: T w.1l show this clock to the first person on team .., If he ean
tc)l me whab tlie the clock shows, he will win a point for his team, I will
reset thic clock and show it to the first person on team B and so on, T will
keep track of your scores. ..t the end of the playing time, the team with the
highest crore will be the winner.

8. Qur O'm Calerdar - 2

Children may construct their own calendar as 2n aid to understanding how day’
and months are measured- Take twelve 12" x 18" sheets of eonstrustion paper,
rulirg “he louar part of each sheet in 1 1/2" squares, Help ehildren i1l in
squares with the correct numbers for each month and to note that some squares
are left blank. Children also learn the names of the days of the week and
may record important holidays, They may even illustrate the holiday sueh as
a turkey for Thanksgiving.

9. Making a Thermometer - L

The abler stident may devise a large thermometer in which the tube of liquid
is represenicd by a movable string., They will need a piece of cardboard

o" x 18". They should draw the ocutline of a tube and copy the ealibration
marks and immerals from a thermometer., The scale should range from approxe
imately 20 degreos below zero to 130 degrees above, Holes should be made
at both top and bottom of their tu-e illustration so the string can be
inserted. Onc half a piece of heavy white string should be colored podes
the string being about 32 inches long. The white half of the string should
then be inserted through the top hole from the front, and the red half
inscrted through the bottom hole from the front. The two halves should be
tied at the back of the thormometer just tightly enough so that the newly
&-med band of string can be rotated.




10. Place 2 "mother therrometer out.. 'de where prpils crn casily read it. ..sk
them to read the tempercture at iunch time and again before they go home for
the day., 4 record soulad te kep®-or-a bar graph made,

il, Have wvapriovs k. rd~ »f thawometers brougat to schcol--cooking, fever,
weather, etc. Introduse the name Fahrenhcit. Explain how the colored liquid
in the tube vorks Waen She aivr around the thermometer grows warmer, the
liquid grows warror, expands a:id t'.lls more space inside the tube. When the
alr grows cooier, ‘he iiould cor’racts and goes down to take up less space,

12 Equivalents i

Make a get. of cord: woiw‘uing on froni, end back sush information as followss

3%t - In TR) G o0 in = 7sq Tt ().
front ba-k frout , back

Put cards on the tabie fice up and h- -c pairs of children compete by taking
turns to srppiy the missing number. Cards incorrectly answered can be put in
separate pi e for ghudy. An individaal couid also use these for studying.

13. Two Deep

Form two circlos as for the ouldoor game of the sam3 name, The object is to
keep onet's place in the inrsr circle. The teacher or a pupil flashes a
measurement equivalent’ ca’': 1 fcol = ?in, etc. and nods to some child in
the inner cirel:, He uas! glve the correct answer before his partner in the
outer circle or change places with him. Caution should be used in portner
selection so that the partners will be rcasonab]:r equal in arithmetic ability,

"1k, Tic-Teck

Togged out with cardboard ov pie plates, each with a number from 1 to 12, twelve
children stana in a circle %o form 2 clock. .11 face the same direction, A
shirteenth chi'«d. Lle cuckoo, goss to the center of the clock face holding two
dangling strinzs. cr3 black ro represent the hour hand and one red for the
mimite hand. 7the is:der calis "five ofclock.” "5" dashes to the center to
grab the black "hour hand” strirz, while "12" races for the red "minute hand"
string. They rin back with ‘he strings to their positions in the circle.

When the playrar in the center fezls the strings are taut, he calls out "Cuckool®
The game wil: get harder =ienm the leader calls a mrmber that the children have
to puzzle out, such 28 "five fifiy=-Tive or five to six." Then six and eleven
must dash for the stringsz. Still later you might try a few time problems, such
as this one: It takss 20 mimutzs for Jane to get io school, She leaves home
at eight o'eclock, What iime does she get to school?




15, Zipper The:momsters

This is good fnr *oaczhing negative and positiva mumbers and makes it more
rmeanin ful and easy %o read. Si'%t a piace of cardboard and sew or staple an
18" zipper 4a the slit. ke apprcpriate markinzs beside the zipper on the
cardboard, Paint %thz “aps of %he zipper on the sardboard, with bright red
nail polish so it siunds ou%. Eaczh morning, 15t one child take the outdoor
reading from a themometer on the outside of the window. Then adjust the
zipper. .dditional -hexriomater reading can also be taken during the day if
a marked change san b2 ashed to tell +the differenze in ‘the number of degrees,

16. Time Tclling

around two peransitly paiinid olvi'2s on the gym floor, children learn to place
evenly the m=ux rals frci: L “i»ough 1i2. Two teams of partners play "What Time

Is It?" Vhen lJea'»ir cal’-, Wrive rin.tes o *iarre," one partner steps in
feont of 3, %“a2 oili2r o'epn outside (‘.2 wirsl oppositz 11, Partners in place
fi-st ccore foir Lieiv 'eam. _ :

17, Time Telling

The circunfereize of a «lsek drawm o1 heavy paper or cardboard represents a
road. Twelve o'cloz: ic "hox® and i3 maried by a skatch of & house, A stop
sign is located aw cix o'elock, Distarte markers indicate MINUTE MILES between
the hours, Count by fives to arswer: #How far is it from home to stop sign?"
"How far froa stop siga to h~me%it “Now fa» from home all around the road back
to home?"




18. Let eacn pupil usc a bathrcom scale to weigh himself and weigh another
object, Taen subtract to find the wr.ight of the object, The pupils could also
weigh individual objccts, then weigh them together to see if te combined weights
will equal tiie sums of the individual weights.

19, For cpenl.n, cxercises, name the month, the date. the year, and the day of
the week, You might like to set this u» on a rotatlon baszs so a new pupil is
selectud each dayy for this naming process.

20, The Birthday Train

This consists of =n cngine with twelve cars reprisenting each month of the year,
Pictures arc taken of all children and placed on the car of their birth month,
Follow up with periodic discussions of the train in relation to the monthly
birthdays.

2l. ..sk the pupils to locate birth days of important people and-dates of
important events. For example: February--ashington's birthday, Lincoln!s
birthday, Beethcven'!s birthday, etc.

22. Make 2 large construction paper birthdey cake, Make a candle for each
child, including the month, his picture, and the date of birth., On the child's
brithday, place a large flarme upon his candle,

23. Martian leasure Man 2--3

Materials: Hake "i{r. Three M" of construction paper. Body = 1 yard long,
Feet = 1 foot long, Toes = 1 inch long, Different colors of paper cculd be
used for differcnt measurements. Width and head could be the size you choose.

Dircctions: Children could design their own Martian Man but must use yard-
stick and ruler, By making their own they see the relationship of common

linear measurement,
\@ ‘9]
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2k, Lengthy Problen

One person in the class will be the leader, ihile class members put toeir
heads on the desks with cyes closed, ihe leader measurcs 2i. cbject in thc
room. He ther. teiis the ci>ss the length of the object. Punils will then
need to guess wnat the object measured might be and prove it by measuring
the object. The first person tc guess and measure the correct object rill
be the leader for the next round.

L=

25, Itidnight

Materiais:s two packs of cards (on cceh card is a clock face sheuing o certain
time and below it the time is vritien out) ilo two cards arc alikec., The
second pack is like the first except the time is not written on cach card.
Markers :Jor children, -

Directiors: Cards without time written on thim are dealt, face up, ZREach player
has the sume number of cards (about 8 is good). 'hen everyone is ready the
c¢aller who has cards with f:ime shown and written holds his cards and reads

them one at a time. Each player places a muriker on “he clock which shows tho
time called, if he has it, The first player to cover all his cards calls
MIDNIGHT. The caller then checks the player to see if he is correct by having
him read the time on each clock back to him, :/As the player reads, the caller
must find the corresponding card among the cards called during the game.

2€.. Research Fun

Here is a list of measurement terms, some of which are now outmodeds They are
interesting however, and might provide a good activity for a fast learner (or
a group). after researchinz these terms a child might prepare a bulletin
board for the class.

pottle ‘ noggin , &
2L furlong ’
gaggle bolt

fathom ell

cubit pole

hand vara

palm hogshead

span skein

digit cable

yard hanlic

Journzl _ league

inch (3 barley corns) decade

link rmillenium

chain




27. Hector and the Moldy Cheose

Hector!s mother gave him 2 cube cf moldy checsec. 1ll sides .were covered with
mold. Hector cut the checse into 27 little cubes 2s you see belotn.

Ae How many of Hector's little cubes of cheese had no mcld?
B, How many had just one noldy side?
C., How many had two ~oldy sides?

D. How many had three moldy sidzs?




MEASURAIENT - RICOIIMEMDED PURCHASE LIST

TRAUSPLREICIES

Instructo Products Co.
Philadelphia, Penn, 19131

389 Dry lieasures
389 Iinear ileasures
389 Iiquid Measures
389 Weight

FILSTRIPS

Eye Gato Filmstrips

133H I‘ieaning and Use of Fractions and Measures
162G HMeasures
162H Perimeters and ireas

- e s em s me e ww e e

McGraw Hill filmstrips

How a Day Passes

Busy Week

Month

Year .

History of .irea

History of Calendar

distory or Time

History of linear Measurement
Hisvory of ileight and Volume

Histoxry or the ihumber System

Society for Visual IEducation, Inc,

537-21 Calendar, Time and Temperature
532--20 Space Geometryv, Surface and Volumes of Space Figures
532-15 Using ileasure:: ~ Time, Temperature, Linear, Iiquid, Dry

s

- et

= -

DITTO iLTTRT.LS

Jern Publications
815-825 =, ilar et St.
Louigville, Xy, 16206

1-150 Thermometer - Gr. 1 3-33Y4 Iinear - Gr., 2 B-337 Raler - Cr, -
1-151 Clock - Gr. 1 B-335 Ruler - Cr, 2 B-338 Thermomeieor &
B-333 idinear -~ Gr., 2 3-~336 Ruler -- Gr. 2 B-3hl ~ 3L3 Ciock




ME\SURING DIVICES
Ideal School Supply Coa
31000 So. Lavergne .Ave,
Oak Lawn, Illinois  60L53

Metric Place Valve Chart -~ #777 - $2.50
Perimeter .irea Board - #763 - $3,25

Mcter Stick - 730 - $.,50

One Cubic Yard ~ ;776 ~ $7.50 Grades 5-8
Cubic Foot = ;761 -~ $2.20 Grades 5-~8

RECORDS

Catalog, ILearning ..rts
P.0, Dox 917

Udtchita, Kansas 67201

Learn to Tell Time "Jith Grandson Clock = $1.89 Interesting for primary grades

GAMES

Milton Bradley
Springfield, Mass,

Tell~-Time Quizmo

—— e wm———

A NB4 AiD SXCITTIG AID)

Generzi Illectric,

Radio, Phono, Viewer - looks like a T.V., set, Synchronizes 2 record and fiim
strip. Records are titled Show'n Tell. Those especially suited to measure-
ment are (1) Time, (2) Days, Weeks, and Seasons of the Year, (3) Clucks Record
Price: about $1,00 (includes the tape) Viewer about $35,00,

ADDITIOMAL {RTERT.LS
Addison-llesley =~ Duplicatbr Masters (Robert Bicholz and Phares O'Daffer)

Harcourt Brace ~- lLearning to Compute, 2nd edition, for inventory practice and
cvaluation

Merrill Math Series -~ Teacher!s Idition




RECCGNITION O MONEY

Ve MOEY
GleS

G2«S,E
G3-6-R

1.

The learner will recognize amd
differentiate between pennies,
nickels and dimes and also be
able to recognize the cent
symbol (¢) by counting play or
real money or by circling the
correct amount shown on a
written page with 85% accuracy.

Readiness: Counting sidlls.

The learner will recognize and
differentiate between quarters,
half-dollars and dollars and
recognize the symbol for dollars
($) by counting play or real
money or by circling the correct
amount shown on a written page
with BS% accuracy.

Headiness: Counting skills.

la,

2a.
b,
Ce

d.

Addigon-Wesley-Orade 1-pp. 33-3L, 123-
12!‘, 179"1%. ’
Addison-Wesley-Grade 2-p, 121,

Mo, I501 Playstore vash register
T'x7'x7" by Ideals

Nots 5601-550Y Toy money from Ideals
Real Money

See activities #2, 3, L

Refer to materials page

Addison-Wesley-Grade 2=pp, 271-272
Addison-Wesley-Grade 3-p. 108

Jenn Publications-Grade 2-No!s 38351
through B359

Jenn Publications-Grade 3-No'!s C97,
C165 through C174

See activities #1-1L

Refer to materials page



MONEY OPECATIONS

V. MONEY

Gl-s
G2u6~F

3.

The learner will demonstrate an
understanding of money value by
solving problems dealing with
moncy with 895 accuracy.

Readiness: Computation skills.

3a,

€.

f.
8.

4ddison-Wesley-Grade l-pp, 193-19;,
219-220, 265-266, 273-276
Addison~iWesley~Grade 2-pp, 131~132,
273-27L

Addison-Wesley-Grade 3-pp. 78, €0, 119,
204

Addison-Wesley~Grades L6, Widely
scattered throughout the book

Mo, 76L Dollar and Cents Place Value
Kit-Grade 3~ from Ideal

Refer to activities #1-1L

Refer to materials page



ACTIVITIES -~ MONEY

1. Going Shopping - Grade 2
Materials: coins (quarters, nickels, pemnies, dimes)

Directions: "I'm going shopping with a quarter and a dime.” ®I%m going %o buy
a book that costs LO¢. Have I enough money?" When a child answers "1B8" he
st be able to tell what is needed. The ochild who is eorrect gets to go
shopping next.

2, Who Will Trade? - Grade 1-2

The child who is #It* offers to trade a set of coins, He says for example, "I
have two nickels and one yenny. Who will #.ade with me?"® He ealls on a‘ehild
vwho raised his hand. The child may offer him one dims, If PIt" refuses, he
may have another turn. If he accepts, he loses his turn because he hasg
accepted coins of less value. The children leve to "catch" each othepy

3. I Have - QGrade 1~2
Let a child pick u» some coins secretly. To the zroup he will say "I heve three

coins and they have the same value as 15 rennies, What coins do I have?" The
child who answers correctly get the next turn,

L. Cafeteria Fun

Meterialss Children need pencils and paper, On the board draw items and their
priges of things that could be bought in a ctfeteris, Toy cash register, coins,

Exmq:lea: . .
d Ple 10¢ E::::___"} Hotdoeg 15¢

Directionst Today you may take some of your friends to¢ lunch, They will chdose
Jhat they went and + -z v 11 pay for it, You will need o write friends
1~me and what he w. ... . =5 on a plece of paper. You will have t¢ add up
¢..ch persons foed and pzy for it,

5. How Much Does the QUIPU Show? 3-L-5

«ient Incas of Pera used a cowrting device called a quipu, Th2 quipu was
nJe of cords of wvarious colors, each with a special meaning, with knots to
record quantities, The quipu shown records the amount of money a woman owed
the grocer. Thse blue cord shows dollars, the red cord shows dimes, the gresn
cord shows nickels aud 422 yeilow cord shows pennies. How much dces the woman

owe? $L.LB y

e o |

Red

Yellow

Green

e




6. Number Iine

To teach equivalent values, 3 number 1ine on the chalkboard or a chatrt is
helpful, '

8y As children work with the number

g Yine bring out these egual values:
0 .
g ® ' 5 pennies = 1 nickel
' 10 pennies = 1 dime
@ . . 2 nickels = 1 dime
g ® S nickels = 1 quarter
Q 2 dimes + 1 nickel = 1 quarter
@ 2 quarters = 1 half dollar
@
@ o : b Extend to one dollar
S [
8 © @ Ce Use the rmber line to determine
Qf different ways of making up given
@ amounts of money: 25¢, 35¢, 704,
8 Cy) de Use the number line to help.
8 : children determine the coins
8 needed in change,
Q ®
2 ~ @ (American Book Co., 1966 Boolk 3)
° _
21®
@
@
3
e | ®
8 v
5
z
sol @
©
Q R
®
°|®
3
5
)
e{®
@
v}




7. Flannelboari to Demonstrate the Fguivalence of Money - Grade 3-L

Set up drawirzs or cutouts to show:

N:cxell Penny
ot T
G 00000
O lpooCOC
Ulllle JOROLORE,
0000
~ £ NN A
Dime | Mi-kel |
10¢ 5¢ X
O O O
) QO 0O
O O 0O
O cC n
’\vf\/“dk\//\\/\\/w
| Dime Penny
10¢ 1¢
O 06809
o | 22983
O 565628
o 185883
i coH

NN

1 nickel is worth 5 pennies

2 nickels are worth 10 pennies
3 nickels are wort. 15 pennies
; nickels are worth 20 pennies
and so on

1 dime is worth 2 nizkela

2 dimes are worth L niokels
3 dimes are worth 6 nickels
L ¢imes are worth 8 nickels
and so0 on

1 dime is worth 10 pennies

2 dimes are worth 20 pennies
2 dimes are worth 30 pennies
L dimes are worth LO pennies
and so on

3, Refer to activity #2L - multiplication-division section,

9. How Many Bills? 3-L-S

An interesting item for the bulletin board:

A man has $80 in paper money in his pocket.

and $5 bills,

Answer - 10

He has the sams numb.r of $1, $2,
How many bills of each kind does he have?



10, How much did oack Make? 13-4=5

Jack sold a water plstol to John for 304, John sold it back to Jack for 20¢,
Jack sold it-again for 35¢. How much did Jack make?s-Answer: I15g~The
original sale price of 30¢ was the value., Jack bought the pistol back for
10¢ less than its value and sold it the second time for 5 more than its
value. 10¢ + 5¢ = 15¢

11, Selecting the Right Coins Quickly

1. Which of these amounts could be paid with three different colna?
Qe 30¢ b, 36¢ Ca 52¢ d, 6O¢

2, Which of these amounts could be paid with four different coins?
a. 37¢ b 5i¢ c. 8l¢ d, T5

3. Which of these amovr*s can be paid with three different coins?
2s 16¢ b, 21¢ c, 26¢ d. 35¢

L. Which of these amounts can be paid with four different coins?
as 16¢ b, 31¢ ¢, kLh¢ d. 66¢

S5« Which of these amounts can be paid with three different coins?
Ae )45¢ be 56¢ Co 75¢~ do 86¢

6. Which of these amounts can be paid with four different coins?
Qe 81¢ Da 90¢ ce 96¢ d. 98¢

7. Which of these amounts can be paid with three different coins?
as 75¢ be 8% co 904 d. 95

8e Which of these amounts can be paid with four different coins?
e 90¢ bs 9515 Co $1005 d, '$la%

12, What!s Missing? 5-6

For a quick quiz some day, duplicate some problems, In each of them leave
out a part necessary in order to solve the problem, For example, "Mrs, Jones
bought a dozen eggs., If she gave the clerk $1,00, what change did she get?"
Children will need to find what part is missing (price per dozen), put in

a reasonable figure fon\the missing part ($.70), and then solve the problems
Another example mlgthpes "Bobby got a sweater at a saie for 20% off,

What did he pay for “the sweater?"

-/



13. Globonia - Grade

In a land called Globonia there was a king who could only count to three so
the meney of “onia had to be based on three. The coins of Globonia weret

The glouenny was
their coin of
emallest value.

-—

The coin of next
greatest valie was
the globnic which
was worth three

The third coin was
the Globona which
was worth three
globnics.

Globennies

1. ® @ ' Here are three globénnies. They are worth (1) globnic
and O globennies.

2. ® ©® @O O Here are five globennies. They are worth (1)
flobnic and (2) globennies.

3. ©® OO0 D7 O Here are six globennies. They a3 worth (2)
c1obnics and (0} globennies.

L. People in GlcPonia used-only three digits, 0, 1, 2, to aame amounts

of money. The chart shows how they used the digits. Fi.iish it,

[ . (Iobnics % ~ Iobennies |

| one globenny [ ! 1 !
| two globennles . 2

; three globennies or one globnic ! 1 0

'L_onc globnic one globenny ‘ 1 ? (1)

'__one globnic two globennies { ? (1) i 2

' two globnics : 2 2 (0)

' two_globnic: one globenny ; ? (2) ? (1)
two globnics two_globennies 3 ? (2) ? ()

5. In Globonia the numeral 10 is read "one-zero," It means 1 globnic

and O globennies. The numeral 12 is read "one-two.," It means 1

globnic and (2) giobennies.
6. In Globonia the.rmuueral 21 means (2) globnics and (1) globenmy,




8. In Olobonia the nwieral 22 means (2) globnics and (2) globennies.

7. In Globonia the numeral 20 means (2) globnics and (0) globennies.
2
9. In Globonia the numeral 11 means (1) globnic and

globenny.

Working with the Globona

1. A globona was wcrth threc globnics, How many globennies was it
worth? _(9)

2. One globona ari ome globnic are worth (12) globennies,

3. How many globennies are 2 globonas worth? "118)

L. Nine globernies are wcith g g globnics., ~They are also worth (l)
globonas.

5. Fiftecn glorennies are worth (1) globona and (6) globennies,

6. Suppose you were in Glohonia and a child wanted to tradc you a
globona for a gucbnic and two globennies. Would you trade? (zes!
Why? _(you woul.d rscieve tie value of 9 glcbennies for 5 globennies)

7. Suppose a child in Globonia wanted to trade twelve globennies for
a globona and a globnic. Would it be a fair trade? _(ye ! Why?

{1 globona = 9 glcbennies, 1 glcbnic = 3 globennies 9 + 3 = 12
globennies)

8. Complete the chart balow.

2 Globonas Globnics  Globennies |

one globona : 1 ' 0 0 '
one globona one globenny 1 .0 i ? (1)
- ‘ - 1

one globona one globnic 1 .2 () ? (0)
[ ! |

one globona two globnics ? (1) 2 (2) E ? (0)

one globona two globnics

one globenny B ? (1) ? (2) ? (1)

[ ]

1

two globonas one glcunic f ’
2 globenaies 2 (2) 7 (1) ? (2)

two globonas two gliobnics
two globennies

SR Gl Gl S il Sl |

@ 2@l 20 |

9. Licorice sticks in Gicbenia cost two globennies each, How many
could you buy for a globona?._LQL_IJhat change would you get?
(1 globenny)

10, Apples cos: one globnlc and one globenny each. How many could you
buy for a globona? (Z) What change would you get? (1 globenny)

11. If you bought a baseball card for two globnics and sold it for
seven globennies, would you make a profit? _(yes) How much profit?

(1 globenny) -

12, You want to bu;" some craycns that cost two globonas. You have threc

globnics and seven globennies. You need (2) globennies more.




14. HMoney chart to use for teaching malzing change'

daterials: one 24" x 24" cardboard
one 2" x 24" for pocket:
one 1/2" x 24" for pocket
two 1" x 1 1/2" for pockets .. .
many 5" i 22" for making problems
play or real money

n~king change

lrou give count you
spend | clerk [change | received

18¢ 1 25¢  [18.... | 17

‘Directions: Place problem strip on the chart. Pupil counts change silently.
Pupils plaoce coins on desks for amount of change needed. Have one child
demonstrate next problom.




MOKNEY

FIIMSTRIPS

et . e o S

Society for Visual Education Inc.
1345 Diversey Parkway
Chicago, Illinois 6061k

531-5 Money~--Penny, Nickel, Dime, Quarter

FILMS

University of South Dakota
Film Library

Extension Division
Vermillion, Sout*h Dakota

UArithmetic is Easy"~~1l minutes
"rithmetic in the Focd Store'---11 minutes
*Making Change for « Dollar'--1l minutes
Intermediate

"The Story of Our Money System'-+~11 minutes

TRANSPARERIC IES

Colburns
2702 Montana Ave.
Billings, Montana = 59101

Mathematics Readiness Series 1L00--Includes transparencies on money

RECORD

American Encyclopedia of Learning through Music
"All about ifoney"




IDENTIFYING AWD HAMITIG COiON PYATE FIGURES

VI, GHEO:'STRY

K23 GRaS

3.

Readiness:

“shortest.

Given models of circles, squares
rectangles, and triangles (wire,
paper or flammel cutouts, pencil
or chalk outlines), the student
can identify, name orally, ard
distinguish among the plane geo-
metric figures.

Teacher observation

Given models of line segments eof
different lengths, the stivlent

can identify the longest and

Using a stralghtedge the student
can draw a recognizable square,
rectangle, and triangle,

2a,

C.

Ja.

With the use of a pegboard and rubber

‘panc3, the student can construct a

sqi.re, 7ectangle, and trdangle,

The siud:nt with th use of pencil

¢ uealk ¢an make drawings of circles,
r¢:lunzles, ard triangles.

See ¢ativities 714, 10, 11, 14, 15,
17, 18, 2z.28

The stuient can further his understand-
ing of the oonouwpt length by drawing

a lins segmnent ¢ givea length (whole
unit: ) e

Lat the student woneiruct a line sege
ment ¢! a given len-ti, For example:
Draw & ilre 4 inche: long,

See activity .} 25

See activity i 2¢



i " . Y VI. GEOMETRY

IDENTIFYING AND MAMING COMHON PLANE FIGUREY

¥ Using a ruler, the student can Lba, See activity i# 15.
construct a number line and
label the points with whole

numbers,
I VI. GBOHETRY
IDENTIGYING AND NAMING SPACE FIGURES B
o B2-T C4-S GK-R
5. Given a verbal description of a 5a. Give the students verbal descrip-
precise location in the class- tions of precise locations in the
room, the student can locate and classroom, and have them locate
identify the point. Example: and identify these points.
tthere is the place “he floor and Example: TV/here is the place where
those two walls meet? the two walls and the ceiling meet?

- Properties: Length, simple
‘ closed plane figures, and area.
SEE HEASURELMENT

Readiness: To be able to
identify and name common plane

figures.

6. The student can identify, name, fa. Uhan given models of space and piane
and distinguish among these space geometric figures, the students prac-
model figures (cubes, spheres, tice naming, identifying, and distin-
cylinders, and cones). These guishing among thenm.

can be wood or plastic solids,
rolled paper, etc.

~




IDENTIFYTNG AND NAMING COMMONSPACE FIGURES

VI. GEOHETRY

G3-1 GU-S G5-R

7.% Using a straightedge and folded
{ paper, The stydent can construct
g right angle.

8 The learner can construct a
clircle when given the center,

the radius and a compass to use.

7a.

Students can make rough pencil and/
or chalk drawings (outlines) of the
plane geometric figures.

Using a straightedge, the students
can construct models for lines, line

segments, rays, and angles and label
them in the following ways;

b i i

B A B

—

The learner can be given a set of
points tec draw satisfying certain

conditions which are given to him.
Example:
The set of all points one inch
from a given point is a (circle)
The set of all points contained
in two rays with a common end-
point is an (angle),




IDENTIFYING ANP NAMING CCMMON SPACE FIGURES

VI. GEOIETRY

G-I G5-S G6-R

9.

10.

Using models including a triangle
right triangle, quadrilateral,
parallelogram, square, and rec-
tangle, the student can identify,
name, ard distinguish among them.

The learner can identify, name,
ang distinguish among the
following space figwres when
presented with the models of a
cube, right rectangular prism,
sphere, cylinder, cone and
pyramid,

J

9a.

From a group of models of plane
figures (wire, paper or flannel cut-
outs, pencil or chalk outlines) the
student can identify, name, and

- distinguish among them. (lodels

10a,

b,

can include; curves, line segments,
angles, triangles, parallelograms,
squares, rectangles, rhombus, other
fi%:res could be pentagon, hexagon,
octagon)

See activities no. 7&8, 11-14, 17, 18,
21 [] 23"26

From models of space figutes (orism,
sphere (hemisphere) cylinder, cone;
pyramid) the students can identify,
name, and distinguish among them.
lledels can be wood or plastic solids,
paper models, sketches etc.

L.Y. Singer, Book 6, pp. 392-409
(1966)

See activities 21,23 and 26,



YI. GEQIETRY

IDENTIFYING AND NAMING COI2iON SPACE FIGURES

Gl-X G5~5 Gb=R

Perimeter (SEE MEASUREMENT)

-8
(]

. The student can sketch and des- 11, Students can sketch, give des-

cribe parallel lines, Example: criptions, show examples of a3lel
Parallegalines are lines in ghe lings. ’ pee par

. same plane that never maet,

12, The learner can construct and 12g, Students can sketch, give des-
describe intersecting lines, criptions, show examples of
' intersecting linss,

b, See activities no, 17,25.




I GEQUETRY

IOENTIFYINVG, WADTANZ AND CONSTRUCTING PLANE
AND SPACE FIGURES,

G5-I G6-S G7-R

————

13, The student can describe a plane | 13a. Give students the centers radii

geometric figure as a set of for different circles and let them
points, construct these circles using a
Example: string or a compass.
A circle is the set of all b, See activity no 25,

points in a plane a fixed
distance from a given point,

An angle is the set of all
points contained in the ynion

of two rays with a conmon
endpoint.

Readiness: To be able to
name and identify space figures,

-

14, The learner can read and irite 1l%a. The student can practice drawing
standard notation for plane plane figures using standard
figures, notations, Examples:

P‘ is denoted b:a{_ ZAP
A - >~—
is denoted by IO
H is
\\6

Coneept of volume (SEE 1.BASURE
1ENT)




IDENTIFYING, NAMING AND CONSTRUCTING PLANE )
AND SPACE FIGURES,

G5-I G6-5 G7-R

15, The learnc can gilke examples 15a, Students can pracgice sketching
of, describe, and sketch » - perpendicular lines. They can
perperdicular lines. Examples: describe them. Examples of things
Perpendicular lines are inter- - perperdicular can be located in the
secting lines that form right ’ classroom andl outside.
angles, .The top edge and side b, See activies ¢ . 17, 25, 26,

edge of the window are
perpendicular to each other,

—

16, When given a pair of line seg- 16a, Have students tell in their owm
ments, angles, triangles, or words what they think congruent
other polyzons, the student can : angles and triangles are, MHave
identify the pairs as congruent them through the use of cutouts,
or not oongruent by matching trace and cverlay etc. show that
the figures in some manner, two angles are congruent. This
(trace and overlay, cutouts, etc.)) can be done to show that two tri-

angles are congruen ; can be done
e — with other figures, also.
e b. See activities ¥ 6, 17, 25,
R .

‘*‘-’sz;’"ﬁ
T

1?7. The student can construct a 17a., Have students practice construct-
plane figure congruent to a ing plane figures that are congruvani

given line segment, angle, or to given plane figures., Example:
triangle with the use of a ”

straightedge and compass.




YI_GENMETRY.
IDENTIFYING, HAMING, AND CONSTRUCTING PLAWE o
AND SPACE FIGURES,

G5-I G6~S G7-R

18, The learner can describe a 18a, Let students practice describing
glven plane figure as a set of various plane figuwres as sets of
points, - points, this can be written'or

given orally.
b, See activities # 25 and 26,

19, The student can desckibe a ' | 19a. Students can practice desctibing
given space figure as a set (vritten or orally) space figures
of points, : as sets of points.

b,

Perimeter of a polyzon, area of
any parallelogram and triangle,
ard volumes, SEE MEASUREI{ENT,

20, The learner can distinguish 203, V%hen given several equal figures
between equal and congruent and congruent figures the students
figures, can distinguish between the equal

and congruent figures, Example:

T xee =< 2P

-ERIC




IDENTIFYING, NAMING, AND CONSTRUCTING PLAWE
AND SPACE FIGURES

VI _GEOMETRY

G5-I G6-S_G7-R

21, The learner can test the Pytha-
gorean rule with the following
triangles whose sides are:

(A) 3; b s,

9 + 16 =
~ 25
(B) 6; 8; 10.
6] N %+e-100
8

22, Using a straightedge arxl compass
the learner can construct the
bleeotor of a given angle.

23, Using a straightedge aixd compass
the learner can construct a line
perpendicular to a given line
at a given point,

21a, See activity i# 16,

22a, Have students practlice using

the compass and straightedge to
bisect a group of glven angles,
Example:

N A

1 - - ——

23a, See Addison-"lesley Book 6 p, 199,



VI GEMETRY

IDENTIFYLG, 1%.a0%G, AMD CONSTRUCTING PLANE
AMD SPACE FIGURES,

__|G5-1_G6-S G7-R

24,

25,

26,

Using a straightedge and compass
the student can construct the
perpendicular bisector of a
given line sement.

Given a line and a point not
oa the line, the learner can con-

struct a line parallel to the
given line through the given

point,

Using a compass, the sixdent can
construct a circle with a given
center and radius (or diameter).

24a,

25a,

26a,

Have students draw several line
segmeats, then using & compass
and straightedss studenis can
bisect them,

g;eliggiig?-Wbsley Book 6,(1968)

Huve the students construct
parallel lines, ?Give a line

and a point not on the line, have
students construct a line parallel
to the given line through the
given point),

See activity # 20,



ACTIVITIES AND I:EDIA

Addison-'lesley i.athematic Progra.i

Book 3 {1964) End of chapters (pp. 4b=47; 76-77; 112.113; 150-151;
178-179; 200-201; 235-237)

Book 1 (1968) pp. M=51; 128-135; 190-197; 246-253.

Teachers dition (1968) Activities and Follow-Ups, pp. 130-131; 134.13%;
250-251,

Fvaluation:

Observation check since intuitive insight into some geometric ideas

was the objective, (1005 accuracy).

Seelrg Throvgh Arithrotic
Book 3 Scott Foresman (1963), pp. 524-=527.

Addison~'Jesley .:athematics Program

Book 4 (1964} End of chapter (pp. 46-47; 90-91; 130-131; 146-147;
160-161; 184.185; 218-219; 238-239; 280-281,

sativities and follow up check atwe pages.

BEvaluat ioheenee- Same as dook 3

Scott Foresman-Seeing Threcigh Arithmetic
(1968) pp. 508-505.

Addisor-'lesley :.athematics Progeam

Book 5 (1964) End of chapter (pp. h621567)

Beok 5 (1968) ( pp. 76-10l-also includes measurement).

Book 5 219og; “Torkbook 2pp. Lholg),

Book 5 (1968) “forkbook (pp. 91—98— also includes measurement).

Evaluation:

Book 5 (1964) Chapter review p, 167,

Book 5 (1968) Day to day observation and specific testing of their
application Egjpractlcal problems,

Seeing Through A*‘ithmetic
Scott Foresman--See index Book 5,

Addison-wesley nathenatics Program

Eook6 (1964 . 188.215,
Book 6 %g 6a)pgp. 96-123 Also, jncludes measurement.

Jee same pages for activities and follow-ups.
Book 6 9192%; ‘Jorkbook pp., 59-67.
Book 6 (19 Workbook pp. 89-96 (includes measurement)

Evaluation:
Special care to evaluate the children on a day-to-day uvasis as they study

this section. (1007 accuracy),

See h Apithmetic
ing (196u§ See irdex.

L.W, Singsr Co., Sets and Mumbers,
Book 6 (1966) pp. 392-409 shows how to construct the figures of plane
geometry,



HENTIA

5. Transparencies:
3 no. 26-S pythagorean Theorem.

3ii no, 19 Introducing Geometriec Figures
6, Charts:

7. Geo-boards ama Geo-blocks

8. Things to do with a Geo-board Activities,

9. Tangram Packet

10, Filmstrigg:
Introduction to Plane Geometry (no. 60)

11, Cyclo, Teacher, liathematics Cycles.
Geometry:

M-60 Recognizing Shapes

11-61 Permeter of Rectangles and Squares,
1i=62 Areas of Rectangles.

}.-63 Perimeter of Triangles;

i=64 Areas of Triangles.

}i-65 Circumferences.

1=-65 Areas of Circles.

TEACHER'S READING REFEREVNCES
I. Walter, i.arion: "A Second Example of Informal Geemetry: 1iilk Cartons,"

Arithmetic Teacher, Vol, 16, # 5, llay 1969, Describes some work that
children can do with milk cartons.

2. Krause, Eugene F,: "Elementary School iietric Geometry," Arithmetic
Teacher, Vol. 15, 7 3, December 1962, This article explains the
concept of measure ard illustrates some of its application.

3. Hewfeld, K. Allen: "Discobery in Number Operations Through Geometric
Constructions," Arithmetic Teacher, Vol 15, # 8, December 1968. A more
anteresting way to set a group of curious students to exploring the
rumber system and disco rering idess that -eem so obvious to them,

k, Complo, Sister Jannita ijarie, I,H.i:; "Teaching Geometry Through Creative
lovement," Arithmetic Teacher,Vol, 1&, ;i B,November 1967, Creative
movement is the child's creative interpretation of thougnts and feelings
through the use of his body. Recommended for primary grades.

5. Smith, Lewis B. '"Pegboard Geometry", Arithmetic Teacher, Vol. 12,
4, April 1965, The pegboard is a successful medium for portray-
geoketric ideas and for promoting exploration,
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7.

MEDIA

Glenn, William H. and Donc7an A, Johnson: The Pythagorearn Theorem,
Webster Publishing Co., 1960. This booklet has been written on the
Pythagorean Theorem so that you may share the pleasure others have
had in exploring mathematics,

Nuffield Mathematics Project, John Wiley and Sons Inc., New York,
1968, Shape and size. The aim of this project is to devise a con-
terporary approach for children from 5 to 13. The stress is on
"how to learn," not on what to teach.
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ACTIVITIES~~-GEOMETRY

Although the history of geometry or "earth measure" closely parallels
that of man, efforts to teach this subject effectiveiy in the elementsry
schools have not been very successful. Although elementary textbooks
were filled with geometry in the early part of this century, it almost
disappeared during the 1940's and 50's, Now, with the new math, it

is returning. The emphssis has been one of "intuitive geometry", or
seeing and interpreting forms and shapes around us. The need for exten-
sive proof is delayed until a later time and the students are asked to

simply try to know and to apprec1ate the many varied shapes that they
sec and feel.

Examples: George went east to the store, then south .to a
friend's house, then home. S

Home

John took three steps to the south, two stébs
to the west, threc steps to the north, and.
then back home.

ge-rounde DBut she didn't go very far--it just
went round and round,

Ann spent a quarter at the fair for the merry- <:::)
Three steps west, three steps south, three [:]

steps east, threce steps north and we arce back
home. MWe walked a today.

Geometric Art

Materials: Have the children help you preparc a box of various geometric
shapes out of colored constructicn paper. Each child will need a generous
supply of shapes, paste, crayons, and a sheet of manila paper.

Dircctions: Try to arrange a few of the shapes to resemble something
(a fish, a bird, a tree, etc.) When an arrangement is found paste it on
the drawing papers Crayons may be used to add some finishing touches.




3, Geomectry is Fun
Have small pieces of wood cut into various geometric shapes, such as a
triangle, a square, a rectangle; and solids, such as a spherey a conc,
and & cylinder. Learn the names of these shapes and solids, Also,
help the children identify other geometric shapes found around the
se¢hool hiiilding, the school groundsy etce

4, Geometry Relay Game
Choose teams and have the players sit in rows facing the front of the
room. Each player has small cards with tfic names of the geometric
shapes on the cards {square, circley oval, rectangle, triangle, pent-
agon, ctc¢.). Placc a number of geometric figures made of wood; plastic,
or heavy cardboard in a box or a bag and give it to the pupils in the
back scats. Thesc pupils choose any one of their figures and hand it to
the pupil in the front of them. Each player must selcct the proper name
for .the shape. He then passes the figure to the player ahecad and
reaches for the next figures The first row finished with all correct
answers wins, . :
To vary the gamc, cach player may be required to identify thec shape
of the figure before he looks at it.

5, Congruence or Similarity Matching
Have each pupil bring a cotton bag, perhaps 6 or 8 inches squarc. Fzom
heavy cardboard, cut small geometric models shaped like triangles, squares,
circles, semiecircles, ctc. Have cach pupil put a number of these into
his bag, Have a leader select a shape from his bag. Each pupil then
draws a model congruent to it. Hec sclects only by his sense of touch.
At first, children should have only a few models in the bag. The difficulty
inercases as the number of models increasc, .

6. Egual Divisions
The purposce of this exercise is to get pupils to find various ways of
dividing a geometric shape into equal parts, Other shapes and other
numbers of equal parts may be used to make divisions.,

Example:




7¢ Tell All You Know

Divide the class irnto teams. Team A sclects a gcometric shape, such a.
an cquilateral triangle., Team B trics to guess what the shape is by
clucs given by Tean A.

le TIt's a simple closed curve.

2. It's 2 polygon.

3. Its sides are cqual.

4, Its angles arc cqual,.
The clucs continuc until a member of Team B guesses the entire name of
the shapes Then Team B selects a shape and gives the clues one at a
timc, ctc. Scoring is optional but the sum of the clucs given could k=2
uscde

8. Pick Your Trophy

With a pelce of masking tapc, stick a number of gcometric figures on
thc blackboards Under cach figurc writc onc or mere questions about fl.e
figure. Fcr cxample, under the parallelogram,

l. .rc any of the angles cqual?

2. «rc any of the line scgments of equal length?

3« arc there right angles in the figuwe?
Dividc the class into two tecams. Each player or croup of players
sclects a figure and takes it from the beard. To kcep the figure
(trophy), thc pupils must answer all the questions correctly aamd
identfy it by namc. The team with the greater number of trophins win,

9¢ How Many Figures Do You Sco? _
ask the children to count the triangles in this figure. Carcful counting
should producc 13. To keep an accurate record, usc letters like BC, ..BF .

10. Blind Geometry
Have the claés tie a cloth or handkerchief over their cyes. Scparate . ¢
boys and girls. Hand the first boy a plece of cardboard shaped like
a geometric figurc. He then makes some statement about the shape like .
"It's a simple closed curve.” He then passes it to the next boy who
gives a clue., Any girl may voluntcer 2 quess by raising her hand, and
onc guess is allowed for ecach statement, The number of statemonts
necded before a successful guess is made provides a score for the boys.
4sny incorrcct statement can be overruled by the tecacher., ~All state-
ments arce based upon touch, ..11 answers must be based on these state-
ments, S
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12,

13.

Coverail “:ntest

Materials: Sci = flannel board in the front of the room. Cut two
corresponciig scts of geometric figures from red and blue construction
paper. Fce @ set of cards with the names of the figures on them.

Directions® DJisniay the figures on a table or bulletin board. Divide

the clas: = -7: firls and boys with the red figures for the girls and
bluc fo. -:: 33s. In alternate turns, the boys and girls draw a
card from t.ae deck, select the shape named from their sct of shapes
and put it en the flannel board. v certain side of the flannel board

should be des’gnatec for a teams If they can place the figure without
touching anothar onc already in place, they win a point for their
tcam.  If the Tigure touches another one it must be returned to the
original supply. The object of the game is to put as many figures

as possivle cn the beard,

To Tell The Truth
Three pupi™s sit behind a table. Before caeh is a card with a name,
such as . Triangle. Each pupil announces himselfe. The class, or a
committoc from thce class, ask a series of questions (5 or 6). Two of
the pupils give at least one wrong answer to a question, while the
other pupii rust give all the corrcct answers, For cxample:
Quescion: Is a triangle a simpl: closed curve?

Ycs, all boundaries are curves. (right)

Moy all of its boundarics are line scgmentse {wrong)
nfter the playcers heve listened to the three pretenders, they vote on
who the '"real kire Triangle"” might be.

Geometric Bascball

Materials: i'ake @ set of cards with problems involving geometric
situations ~laczd on thems. rFor cxample: Find the area of an cight-
foot squarc

Dirvcti- ns: ivide the class into tecams, Onec player or the teacher
is the vipi- -, The pitcher (pupils take turns as pitcher) must retire
three bati  © i9 ond an inning. Shuffle the cards and lay them face
down on -.: -~ >5lc. The pitcher draws a card and lets the umpire and

" the defensice team read the problem beforo the pttcher makes a pitch.

If the pitche- gives a strong cluc the umpire calls, "strike". If
the cluc i, v2ak the umpire calls, "Ball." For cxample: For the area
of an ecigh*-lo0t square--

It is a measure of a planc region,--strike onc

The plane region is a polygon.=--ball one

The polygon is a quadrilaterals.-~strike two

The corner angles are cqual.--ball two

The 1712 scgments in the polygon are equal.-=-ball three

The count is now three balls and two strikes. If the pitcher now
calls "8 fecet"”, and the batter does not say "64 squarc feet," the
batter strikes out. If he does say, "64 square feet", he gets on
first base with o hit. If the’'pitcher scys only "8," the umpire

must call "Ball four" unless the batter tries to guess. If he guesses
64 squarc foct, he gets a hits If he guesses 64 squarc inches, o
fielder; who also knows the problem, can catch the ball and the
player is ocut. If 64 squarc inches is not challenged, the batter
reaches base on a fielding errors If the batter does not swing,

he walks-



Baseball (cont.) :
If a batter "swings" after any cluey he advances to basc if he is
correcte If he is wrong and is not challenged, he gcts to base on an
crrore Ny ficlders on the defensive team may challenge the
batter. ExXtra basecs may be awarded by the umpire when a2 ficlder
makes an error. A "home run" can be declared when the cotter gets
the answer on the first pitch; its 2 double if he gets %t on the
sccond pitch; anything after that is a single.

14, Shapely .rt _
Start with some gecometric shape, such as a circle. Using only that

shape, draw some object or idea. If desired, add features, colors,
or other trimmings to drewings,

15. VYocabulary Gamc
Prepare a2 deck of cards, cach showing the namc of somc geomciric term
or expression commonly Wsed, If this is used as 2 team gamcs the cards
arc shuffled and a student draws a card from the deck and draw or
demonstrate that he knows the meaning of the worde < teacher, or
a committec of pupils will serve as judge.

- . PAYE Liaw e
(Dm.jd'\’-, = Q\D;(‘gh' Arg a. p 'rq qrov av
: ==
pe \’ Diaweter L/‘ \ - A gath
| ~ Tivestr = LALY V€L +houc,,
Civcumberenc e N ge T ok
OV T

16, Formulas and tables play an important part in arithmetic. Iliake o
class booklct of somc of thc oncs necded, s 2 ncw onc is met, it
can.be addede On 4" x 6" oak-tag shects, write with a felt pen one
formula on cach page. Fasten tegether with large rings and lecawe
where anyone can refer to it casily.

17. Geometric Gymnastics _
Materials: llake two scts of cards. On cach card of one sect draw 2
geometric figurc, and on cach card of the second set write the name
that describes the figurce The sccond sct could also contain threc
blank cards.

Directions: Divide the name cards evenly between two players. Tho
figurc cards arc placed face down between the players.s Each player
takes turns turning up onc of the figurc cards. If he has a name
card that matches it, and if he does so correctly, he claims the
figurc card; the other player gets 2 turn, If he cannot match the
cardy the figure card is returned to the bottom of the pile, face
down, and the next player plays. The player with the greater number
of figurc cards wins.




18.

Geo-Santa

1. Draw thc¢ following gecometric flgurcs (younger children can draw
these shapes casier on graph papcr,, cut them out; put them
together to make a Santa.

2. For Santa's hat, make an EQUIL/.TER.,L TRIANGLE measuring 1" on
cach side. The brim is made from & RECT.NGLE that mcasurcs 1/4
by " "

3. Santa s face is made from a SQU/RE 1" on ewch sidc. Give him two
littlc TRIANGLES for eyes, a little SQU/RE for a nosc, and a
little CIRCLE for a mouth. '

4, Make Santa's beard with an ISOSCELES TRINGLE, measuring 1" on onc
side, 1 1/2 inches on cach of the other two sides.

5. His body is madc from an ISQSCELES TR/.\PEZOID mecasuring 3" on the
two cqual but nonparallel sides, 3" on onc parallel basc, and 1"
on the other basc. ‘

6. Santa's arms arc outstretched with two RECTANGLES that are 1" long -
and 1/2" widc.

7. His hands arc made from two CIRCLES 1/2" in diamcter.

8. Each of his legs is made from a RHOMBUS, 1" on a side,.

9.
10.

His fcet arc made from two RECT/NGLES, 1 1/2" by 1/2".
Give him three CIRCLE buttons and the task is finished.
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Cecmerry Frobloins
1, .0 wxplor.r walks sn. mile scuth, turns and walks onc mile cast,

turns  rair and walks one milc due north. He finds himself back

wher: he starxted. At what locaticn on the earth's surface is

this possible?  (,nswer: 2t the Morth Pole or about 1 1/6 miles

from the Scuth Frle)

2o The vlocks 2f this drawing zre idontically lettered. Roll them
around with your imngin~tion or sketch 2 pattirn so that you can
toll the 1otter thnt is on the side opposite Y. Opposite G.
Opncsit. “Jo  {inswer: 7o is opposite Y, 1 is opposite Gy and
P is upposite L)

o Dis~ppertiing Ling

Show thi class a1 cirele similar te the one in Figure A below. The
circl. is cut out so that it is possible to change its position.
#hen the circle 1s in the position with the arrow pointing to 1,
twelve lings ¢2n be countede When the cirele is moved so

that the :rrow points to the numeral 24 as shown in figure By only
cleverr lines are visible, Ore line has disappcearcd.

The disappering linc probloem can be oxplainced by a very basic
guometric assumption. When thoe cirele is moved from 1 to 2, not
only dots one lint disappear, but cach one is 2 little longer than
the original suagmunts. Thoe totl length of the line segments in
the first position is cqual to the tot:l length of the sogments in
second positions The geomctric nrinciple applied isy, "The whole
is alwiys cqual to the sum of its partsy; no matter how the parts
arce rearrangced.” ’
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23,

A Pentagon----- Cut a rectangular-shaped strip of paper -about 1% inches
wide and 15 inches long. iiark both sides of onc ond .\ and both sides of
the other end B. Form 2 loop with the strip by bringing end .i over 2¢ross
end B, Then bring cnd /s under cnd B and through the loop. Pull onds
i and B outward until your modcl forms - pontagon. Pross the model
tightly to creasc the edges. Then trim off the /v 2nd B c¢nds of the
strip so your modecl reprcscnts 2 pentagon,

., Hexagon~-~-- Cut two rectangular-shapud strips of papcer about 1% inches
wide and 2 feet longe diark the o¢nds of onc strip v and B. hzrk the
ends of the other strip C and De Loop c¢nd C undcr 2nd thon over zcross
strip .B. Then loop <nd & over on top of ends C and D, ®ring ond D
over and across cnds 4. and C and through the loon made by strip ..D.
Bring end .. over across ond B. Pull cnds .\ ard B together to the right
and ends C and D together to the loft and crensc the cdges. Trim cff
ends .\, By Cy and D to obtnin your ncdcl of 2 hexagon,.

i parallelogram----- Use four hardboard stripse to show 2 parallclogram.
Use cardboard strips with the! oppositc sides of the szme length. If
you move the sides, you will demonstratc many other perallclograms.
The corners may be fastened with paper fastenurs,

Toytown

Collect picturcs of many different toys from colorful catalogs and
mount these on construction papur. fiake o bulletin board display
of them nedr thce time this project is being sseds v list of the
shapes for somec toys follows,

Toys Shapes They Contain
drums cizcles, cylinders
blocks squarcs, rcctangles, cubes
archesy sct concentric circles

Onc student spins a spinncr, two other students s*tand, onc on vither
end of the board., The student who is spinning gives the direction.
Example: “Put your right hand in @ square containing o large bluce
triangle and 2 small) rcd cone." The first student to place his

hand or foot in the wring place or to fail loses. Fa upper grades
it would be possiblc to incorporate more shapes and perhaps put in
diagonals to indicatce grooves and dots to show texturc,
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24, Cul-Ups of Numerals and Letters
Let pupils cut apart numerals, letters or geometric shapes into
geometric shapess s they reassemble thum in order to get the correct
item, they get good practice in discriminating between various shapes and
sizes. Som¢ pupils may enjoy trying to construct geometric designs

out of the different cut-ups. e
——— i nam—
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25, Stage a Shape Relay AN ~~ N

Scatter a2 variety of shapes on a toble ot one side of the roome. Lines
angles, open and closcd curves and rays could also be included.

Chocae two tcams. Name @ shape or iteme The first child from each team
must go to thc table and find 2 sample of the shape which has been
named, If he is correct, he gocs to the end of his line, Name a
different shape to be found by the second pair of contestants, still

a different for the third, and so forth.

26, Polygon City
- Have the children divide into groups and see which group can make a
wural of a city using the most geometric shapes, lines, and angles.
They could work with pencils; crayon or construction paper cut-outs.
To add varicty solid or three-demensional “sculptures” may be
produced by using a material such as styrofoam cut into desired
thicknessess

}
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27, Identi¥ying Shapecs, Points and Cux reg
Make two of the fellowing charts ar heve the children divide into t:o

toams, Sct -~ time limit and sce “hizh team cor locate the mos*
shcpc Sy points and curvcs,

n simple exemple:

28, A Puzzlo
Two identical puzzles, mode of geor Ar.c chanes, are placed on a i:kle
The teams sit areund the table and “ipon their turn the player des!gnat::
the question (which is written on 12 puzzle wi.cre the shape is to
fit) he is going to amswer, gives the answer and then, if correct

places the appropriate puzzle piece over the questione The team vaich
completes its puzzle first vins.
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29,

.

{in Elusive frca

Draw a squarc sixteen inches by sixteen inches, and then draw lines o
divide it into four parts, as shown below., Tell the class that you will
make a drawing that will rearrange the four parts of the squarc into

a rectangle. The second drawing should be like the sccond one below
Note that tho dimensions of the four parts that make up the rectangle
match perfectly.

/kk the class to compute the areca of the square: 16 x 16 = 256 sq. in.
Aisk them to computce the areca of the rcctangle: 10 x 26 = 26 sq.'in.
Four square inches of arca has been crecated. If you change the
rectangle back to a square, the area disappears.

Proof: It was assumed that the lines BD and FH of the square will
form a straight line when put together in the rectangle. They do not
form a straight line. s a result, the parts do not fit together
perfectly and a rcctnagle cannot be formed,
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READING, INTERPRETING AND MAKING
VARIOUS TYPES OF GRAPHS

VIII. GRAPHS

Pictoral gréEEs

-

K-3-1, G4-S, G5-6-R

1.

24

3.

Given a picture graph, the
learner can write or state
orally three factual statements
derived from the study of the
graph.

The student can write or state
orally three factual statements
derived from the study of a bar
graph. (Horizontal, vertical,
and double bar graphs.)

Given the raw data for a graph
of a minimum of five bars, such
data in numerical multiples of

5 or 104 the learner can con-
struct a bar graph to illustrate
the given data.

la.

Pa.

b,

3a,

Ce

Show class examples of pictographs
collected from national magazines.

. Pupils will enjoy inventing other

simplified pictures appropriate for
the pictographs you display.
(Suggestion: Pads of ordinary graph
paper should be made available to the
pupils. This produces neater and
ciearer work.)

Find in newspapers or magazines and
bring to class some bar graphs. Be

ready to explain to the class what

the graphs showe

‘See activity #1

Use information from the social
studies program or from science that
may be organized and shown on a bar
graphe Pupils may work individually
or in small groups on constructing

a graph.

Pupils may record results for a
series of arithmotic tests by making
a vertical bar graph. (Then they
should compute the mean average.)
See activity #2



READING, INTERPRETING, AND I'AKING

l VIII. GRAPH.;
VARIOUS TYPES OF GRAPHS

Picto.~al graphs

l K-3-I, G4-S, G5-6-R

4, The student can writec or give 4a,
orally three factual statemonts
from a study of a given line
graph.

Using the temperat.ire readings taken
at five different times during the
day, the student can plot these on

a line graph.

5. Given the raw data for a linc a. See activity #5
graph, the student can construc
a line graph to illustratc the

given data. _ T
€. Given percentacer of total (suchpa, HOW THE FAMILY INOO{E IS5 USED
as percentage of income spent 1 o2 a . M
in various ways) and graph papcid e R d
the lecarner can construct a F4o D o § g shditer S
divided bar graph to illustrate.f|__ A k2 -
. the data given. L o & b e .

M G PR { W * SO =
O 10 20 30 ¢b6 50 &0 70 9 90 100

Reac the graph and tell which of the
per centsy 2475, 104, or 5% of $100.
best represents the percent spent for
recreation; for shelter.

‘lhat decimal tells the per cent of $100
that was used for food? for clothing?
for "other cexpenses"?
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I READING, INTERPRETING, AND LAKING
5 TYFLE:

i © VARICU

e
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GRAPHS

Pictoral graphs

VIII.

Gl o

K-3-I, G4-5, G5-6-R

7

———— o et 1 s w18 L - —— -

. 3

fo Given a cizele granh
gucstions wasod on the given
graphy the student can answer,
th¢ cuastions by referring to
the grapit.

O

ERIC

Aruitoxt provided by Eic:

and five -
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Have nupils deaw cizcles on plain:
paper vy means. of saucers or other
ciorculur objoctse Use circles of at
cast 67 in diameter. Have pupils
fold the rcle shapes once, crease
and unfcld them to obtain a circle
shane separated into two cqual parts...
Uso added folds to foxm four or cight
suctor Coloring various parts in
diffcroant colors provides a vaviety of
graphs y
Have pupils find circle graphs in
newspapers and magaz1ncs, bring thocm
to class for discussion.
Answer the que°t10ﬂs about
.showing how Jane spent her
vacation.

Se

the graph
40 day

(1) How €id she

spend the

~largest part

of her vacation?

fibout what part.

of her vacation

did she spend

at home?

About how many

days of hcr

vacation were

spent visiting

at camp? at. home?

(4) The time spent at camp was about
vhat fractional part of the timc
spent at home? of the time spont
traveling?

(2)

(3)
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VIII. GL.PHS
Coordinate

GRAPHING SETS OF POINTS AND PAIRS CF HMUIIBERS

G5-5, G6-1

8.

9.

Given a set of numbers, the
learner can mark a point for
each number in a set.

Given a line graph which
illustrates a progression of
ordered pairs of numerals, the
learner can write the set of
ordered pairs illustrated by
the graph. :

8a.

This can b~ done on paper or on the
chalkb~ards

. - [ B ~ - n -~ .

9a.

2 3 4 5 6 7 8 ¢ 1

Let children play the game Find the
Treasure., Two children or teams cach
draw a picture of an island on a
coordinate grid. They may "hide" &
treasure on the island., The treasure
should be identified by three points
which may be in a line (vertical,
horizontal, or diagonal) or be ‘rhe
corner points of a triangle- ‘
Children may take turns calling ou®“
names for coordinate points (5,2)9 an’
so on, and on another coordina-:e
grica making an X at the point called.
The object is to locate the treasurr
of the other team. Of course,
locating the-island is helpful. Vtheu
a called point falls on part of the
island; the opponent must say, "You™-
are on my island." When any portion
of the trousure is "hit" by a called
peint, the game is over.

XAIMPLE OF GRID FOR FIND THE

TREASURE

|

a2
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GRAPHING SETS OF POINTS /ND PAIRS OF NUMBERS

YIII.  GRAPHS

Cooxrdinate

G5-35, G6-R

10, When given a set of owdered
pairs and a sheet of ~raph
paper, the learner can con-
struct a line graph to
illustrate the set of ordered
pairs of numerals.

11. The learner can graph the

number pairs for the function
from the following table.

function rule

n+t.1

n f(n)
0 1

-1 2

2 3

< N
4 [

5 6

10a. Sce activities {{3, 4

lla. ..Jdison-t/esley Book 6
1964, P. 305 (Grephing functions)




VIII. GRAPHS _ __
Coordinate
GRAPHING FUNCTIONS
G6-S, G7-R .
12, The student can graph the 12a. Usec graph paper for the following
following pairs of integers activity. Pupils are introduced to
given in the table below. negative numbers and then are
(Involves negative numbers), able to label points below G on
a vertical number-line model. The
function rule number for the point located is
n+ 3 called its coordinate, llow pupils
n f(n) can usc this knowledge in locating
-4 -1 points on a grid. (Negative numbex.
-3 -0 are shown now at the left of 0 on ~

-2 1 horizontal model.) Each point on
-1 2 the grid is determined by two

0 3 numbers or coordirnates. The symt~l:
1 4 already located on the grid are
descrited below under headings
"Over" ard "Up" :

. b e
_ £l 5L ||
_ =Y
I O Y
B Fd_ | ol |

7 S 4 3 I ¢ 1 2 3 & %5 . .
Write or tell the letter located at
these points: ‘

o S S, i ot




1.

2.

3.

4.

S.

GRAPH ACTIVITIES

The class might construct a chart on the floor by using masking tape for
lines., Children might then "walk off" specific points on the graph.
This activity, as well as the overall study of graphing, might easily be
correlated with map study with emphasis on the lines of latitude and
longitude. Before constructing graphs, children shouid have opportunity
to study many meaningful grsphs, such as city maps, road maps, and graphs
charting rainfall, temperatures, etc.

Let each child make a booklet of different kinds of graphs in colors to
show his progress in each subject during the month. This teaches the
purpose and use of graphs, encourages the pupils to greater effort. They
learn about gvaphs wiincut thinking of them as a dull arithmetic lesson.

Locate each of these points and conne't the dots in the order given. Uz
a grid and see what you have drawn.
(0,4) £f. (15,4) k. (11,1)  p. (6,1)
b. (3,3) g (16,2) 1. (10 1) q. (6,0)
Ca (4 5) he (14 3) Me (10,0) b o (4 0)
d. (11,5) i. (15,2) n. (8;0) s. (451)
ee (12,3) e (12,2) 0. (841) t. (0,4)
Locate a separate point at (15,3)

1

4
N A\l A
; . _

"

r r 7.9 17

[\

A student can draw a picture of his own and give a list of ordered pairs
of numbers which a classmate may follow to put the picture on a grid.

Other suggested activities:

Baseball fans will find a wealth of data in baseball handbboks and the
"ups and downs" of the schoolis own teams are sources of statistical
materials.

Find the height of cach of five pupils in your classe. Make a table to
shows the information and then make a vertical bar graph to go with the
table. Label the vertical <calc so that each unit represents 10 (inches)

Using an almanac, make a line graph te chew t-~ populaticn of the United
States for each of four census years.

Make a graph showing the spced of travel of various bullets, missiles,
or planes, Check data on these speeds in an encyclopedia.



MEDIA

l. Addison-\lesley lMathematics Program
Book 5 (1964, P, 302-211
Book 5 (1968) F, 304-313

Plorkbook (1965) P, 94-96
Workbook (1968) P. 105-108

Duplicator Masters (1969) Grids P. 54-56 Grade 5

2. Book 6 (1964) P. 298-307
Book 6 (1968) P, 302-311

Workbook (1965) P. 94-96
Workbook (1968) P. 1C6-109

3. Scott Foresman-Seeing Through Arithmetic
‘Book 5 (1963) P. 510-517
Book 6 (1963) P. 266-269,270-272

4. Transparencics:
3. Charts:
6. Filmstrips:
7. S.R.A. Graphs and Picturc Study Skills Kit (Coffeen)
TEACHERS® READING REFERENCES:
l. "Heard, Ida Mac: "Making and Using Graphs in the Kinderterten Mathematicsg

Program", The Arithmetic Tecacher, Vol. 15, No. 6. October 1968. Dzzcribe
and illustrates ways in which graphs might be used with young children.

2. Pierson, nobert C.: "Elementary Graphing Experiences", The Arithmetic
Tecacher, Vol. 16; No. 3, liarch 1969. Excercises in graphing tc help guidsz
the teacher. ?

3. Schell, Leo li,: "Horizontal Enrichment with Graphs" Tha Arithmetic
Teacher, Vol. 16, llo. 3, Decembor 1967. Lessons designed to supplement
a unit on graphs, where the pletted points do not lie on a straight or
a smooth line




PREFACE
to

JUNIOR HIGH SECTION

The Junior High attempts to be the coordinating link between the elementary
math student using Addiscn and Wesley texts and the high school math student
using Houghton Mifflin texts. For the 7th and 8th grade High and Average
proups texts used are Holt, Rinehart Winston's Elementary iHathema:'¢s, Patterns
and Structures, 7 and 8. The numerous "Brainteasers” are used for extension
and enrichment in both grades. Cumulative Tests in the front of both texts
could supply good evaluation. The abbreviation HRW 7 or HRV 8 indicates these
texts. When reference is made to other texts, these listings indicate pub-
lisher first, author second, and title third (in caps).

The Addison Wesley set of Basic ilodern iathematics, Courses 1 and 2, and
lodern General ilathematics (Course 3), listed as Books 1651, 1661, and 1671,
respectively, are used for Remedial 7 and 8, where the main objective is to
improve computational skills and to increase understanding of fundamental
number operations. Particular emphasis is directed to where the various
kinds of mathematics are used in daily life, and units are set up, outside
the book, utilizing these relevancies to daily living and often culminating
in field trips, etc. Reading is de-emphasized and manipulation and actual
performance skills are encouraged. Wide variety and short lessons are
effective for this particular group of learners. AW 1651, AW 1661, and

AW 1671 are the abbreviations for these three overlapping texts used in
femedial 7th and B8th grade math.

We would like to especially recommerd two books as exceptionally useful.
Diagnostic tests and interpretations, plus what corrective phase may be
possibles for addition, subtraction, multiplication, division, decimals,
number sentences, ratio and proportion, percent, word problems, measurement,
and practical applications are aveilcble in:

Holt, Rinehart and Winston, Bernstein and Wells:
TROUBLESHOOTING HATHIIATTICS SKILLS, Teacher's
Edition, copyrigat 1969, 1963.

fnrichment activities for the students who progress more rapidly than their
classmates may be found in

National Council of Teachers of lMathematics,
ENRICHIENT MATHEMATICS FOR THE GRADES,
copyright 1963, pages 207-311.

These activities include puzzles, unit fractions, divisi-
bility rule, numeration systems, numbers and games, eets,
distances, mathematical systems, logic, and geometry.

Further Supplementary Activities are listed in the PinkK sheets following
each section.



I Sets

REVIEW SET UNION & INTERSECTION;
INTRODUGCE COIPLEMENTS 7 S

1. Given two sets, student can con-
struct union of the two sets,

2. Given two sets, student can con-
struct intersection of the two
sets.

3. Given a set and a subset, the HIW 7, pp. 113-123; 291-292
student can identify in writing
the comnlement of the subset.

Readiness: DRecognition of kinds of
sets and set terminology, including
diagnostic matching.

I. Sets
CONGCEPT OF SOLUTION SETS AND THEIR USE IN
PROBLE-SOLVING 78S

1. Using proper set notation, the HRWY 7, pp. L3=L5

student will correctly identify,

in writing, solution sets for 8 Universal or roplacement set limits

out of 10 given closed and open | - selution.

scntences, some of which may be
word problems. Loarns to solve closed sentences.
Learns to solve open sentences.

Readiness: Recognition of kinds Learns to recognize cases where solution
of sets and set terminology, includ- sote can be empty sets or infinite sets.

ing diagnostic matching.
Iast be SURE to use 8ET NOTATION in
ansver,




IN PROBLEII-SOLVING

CONCEPT OF SOLUTION SETS AND THEIR USz

I. Sets

1.

Using »roner sct notation, the
student will correctly identify
in writing solution scts for B
out of 10 given closcd and onen
sentences, somc of which may
ve word problems.

Readiness: Student must oe
familiar with set concent and
sct notation; and with opecn
and closed sentences.

HRY, pp. L3-US

Universal or replacement set limits
solution.

Learns to solve closed sentences.
Learns to solve onen sentences.

Learns to recognize cases where solution
sets can be emnty sets or infinite sets.

Iast be SURE to use ST NOTATION in
answer.



I. Sets
CONCEPTS OF DENSITY AND BETI/EENNESS
78S
1. then given a list of 6 sets, the{ HRI 7, pp. 181-193 .
student will correctly identify Betweenness does not imply "half.wey-
in writing 5 out of 6 dense sets. between."
2. lhen given a particular sct, the Density can change depending on sets
student is able to compute the given, from 0 to infinity.
mumber which is a given distance
between two members of the set. HRW 7, p. 185
Techniques for finding a number which is
between two other numbers.
HRW 7, pp. 182-185; 391-393
Arithmetic average or mean.
High groups will attain pp. 391-393 of
text, on median, mean, and mode.
I. Sets
STRENGTHEN CONCEPT OF ARITHILTIC IZAN BY '
BY ADDIIIG "IIEAN," “IEDIAN," AND "IDDE." 78; 8RR
1. Vhen given 10 se%ts of data (such HRW 7, pp. 182-185
as test gcores?. the student can HRU 8, pp. LO-Lh2; 90-91 cn progressions.
corpute the arithmetic mean,
median, and nwode, some of thesc VUebster, Osborne et al, EXPLORING ARITH-
sets being i:: vord problem form, 1IETIC 8, pp. 212-213
with 70% accuracy.
Ginn, Buswell et al, TEACHING ARITHMETIC
WE NEED 8, pp. 154-15S.
Readiness: Concepts of average and
betweenness.

HRV, Nichols: PRE-ALGEBRA MATHEMATICS,
pp. 126-129.

Harcourt, Brace & World, Clark: GROWTM IN
ARITHMETIC 8, pp. 327-337 (Especially
good and can lead into statistical
graphs; good for everyday usage.)



I. Sets

STUDENT IS ABLE TO GRAPH A SOLUTION SET ON
THE HUIBER LINCG 8 s

1. Given 5 mathematical sentences, HRV 8, pp. 28L-290
the student can solve and graph
the solutior -~et on the number Student is made aware which notaticng Jimlt
éir)xe with 80 accuracy (4 out of]| the solution set and how to grapih thesa.

Student learns to solve and graph problems

involving more than one condition.

Readiness: Student is familiar with

problem-solving of mathematical sen-| Inrichment - "The Arithretic Tzachcr,"

tences, set operation, and the _Vol. 13, No. 2, Feb., 1966, pp. 98-99.

number line.

HRY, PRE-ALGEZBRA IATHEMATICS, c 1965,

pp. 430-LL6 on Graphing..

FOR FURTHER GRAPHING OF SETS, 8th grade, SEE
GEOIETRY & ANALYTIC GEOIIETRY(Parabola) Sections

v

L

III. Estimatinn

STUDENT IS ABLE TO RECOGHIZE THE NEAREST INTEGER
WHICH IS NOT GREATER THAN THE EXPRESSION IN HEAVY 8 S
OR BOLDFACE BRACKETS -

1. Given 5 bracketed expressions, HRW 8, pp. 292-295
the student will correctly
identify in writing the nearest Student is made aware that this technique
integer not greater than the may be useful in estimation problems.
bracketed expression, in L cases : :
out of the 5.

Roadiness: Student must be familier
with concepts of less-than or equal-
to, and with place value.




I. SETS (Functions and

Operations)
SUPPLEMENTARY ACTIVITIES

FILM LQop OPERATIONS" Laidlaw, MATHEMATICS 8, Me¢3wain et al,
Encyclopedia Brittanica c. 1965., pp. 61-72. .
Super 8 MM Color No. $-80183 $22.00 Chapter 4 - Sentences about Numbers,

or Order Relations, Cpen Sentences,
8 MM Color No. R-80183 220.00 Replacement Sets, Subsets, Disjoint
Concepts of Binary and Unary Operation. Sets, Solution Sets, Empty Sets.

Chapter 2, p. 24 - Set Hotation and

Matching Sets.
FIL4 LOOP - “OPPOSITES' g sets

Encyclopedia Brittanica
Super 8 M4 Color No. 5-80178 $22.00  yopERN MATHEMATICS, Teacher's Edition,
8 leoéolor No. R-80178 $20.00 Singer/ﬂandom House, c. 1965, 1961

Real and abstract situations using Paperback.

Operation and its inverses.
\ When additional practice is needed in

the items listed below, this book is

FILM LGOP - “M(ANY) SOLUTIONS® handy to have around.

-¢ Encyclopedia Brittanica l. Ancient Systems of Numeration
Supes 8 MM Color S-80166  $22.00 2. Cardinal and Ordinal Numbers
8 MM°Color R-80166 $20.00 3. Place Value
Sets, Reasonin 4. Other Numeration Dases
Eroblems Rave dyffering pumsers of 5. Nunber Patterns (Savares,

Reciprocals, etc.)
LOGP - * , 6. Number Line
FIIM - "INTRODUCING ORDER & SIZE 7. Principles - Closure, Commutative,

Encyclopedia Brittanica order of Cperation, etc.

Super 8 Mu Color No. $-80163 $22.00 8. Sets

. _eor , 9. Ordered Pairs
8 Vai Color No. R-8U163 $20,00 10. Sentences and variables
Curtoon situation %o illustrate 11. Graphs of sentences.
commutative property and basic
inequalities. RENTAL FILM - INTERSECTION OF SETS

15 min. Color $5.00 for 1-3 days
U. of .lvo. 19£8 'New Films'

' 8ETS, SENTENCES AND OPERATIONS" Describes meaning of set and subset and

by Donovan A. Johnson & ... H. Glenn illustrates intersection of sets, shoiing
Paperback, c¢ 1960. various degrees of overlapping beti:een
Wlebster Publishing Co. sets.

Quite a vew Venn diugrams illustrat-
ing the various operations of sets
and possible applications.




REINFORCE AND REVIEW NUMBER THEORY CONCERNING II. C5. Place Value
ODD AND EVEN NUMBERS, AND CLOCK ARITHMETIC

7-8 REMEDIAL
1. Given a list of five digits, AY 1651, pp. 246-248
the student can discriminate
between odd and even numbers AW 1661, pp. 216-217

with 80% accuracy.

2. Given the modified number
systems of L and 12, the student
will solve clock ar:thmetic
equations with 70 accuracy.

Readiness: Familiarity with basic
combinations.

I1. E. Factors

REVIEW AND REINFORCE NUMBER THEORY CONCERNING
FACTORS, HULTIPLES, AND PRIMES 8 Remedial

1. Given a list of ten numbers, the AW 1651, pp. 2L49-259
student will factor, find
mltiples or primes, as indicatedH, AW 1661, pp. 218-233
with 605 accuracy.

AW 1671, pp. 2L9-259

Readiness: Basic multiplication and Factor Trees
division facts. Function lHachines
Sieve of Eratosthanes

Prime Factorigation = Complete Faeto:iz-
ation

Composite = Non-Prime Number
4 Cyclo-Teacher M 79-80; I177.

Demonstrate Least Common lMfultiple an?d
Greatest Common Factor as intersccii-n
of two sets.




II. Roman Numerals

STUDENT IS ABLE TO COMPUTE ROMAN NUIMERALS
USING THE IWLTIPLICATIVE BAR AND THE ADDITIVE 758
AND SUBTRACTIVE PRINCIPLES

1. Student will corrcctly compute HRW 7, pp. 9-11
values of 2 out of 3 given C - 4
Roman numerals utilizing the Introduction of overhead bar, which neans

overhead bar. miltiplying by 1000.

2. Student will correctly convert Overhead projector demonstrations on proper
8 out of 10 given numbers into uses of subtractive principle (IV and IX,
Roman numerals by proper use of not IL), and of additive principle (VI,VII,
additive and subtractive prin- VIIT but not VIIII), indicating limitaticns.
ciples.

Transparencies on Roman numerals.

Contrast unwieldiness of Roman numeral
calculations with our own Arabic systen.

IT. Exponents

STUDENT WILL BE ABLE T0 RECOGHNIZE EXPONENTS
& RL-NAIE NUIBERS IN EXPONENTIAL NOTATION 73S

1. Student 1ill identify in uriting| HRV 7, pp. 15-3L.

exponen%s in 5 given expressions By transparencies and overhead projector
: : demonstrations, identifications of
2. Student will be able to re-urite "exponent," fbase factor," and "power"
a given number (like 694) in are made.

povers of a given exponent.
‘ (Ve prefer to use "base factor" to elime
iuate confusion regarding other-base

Readincss: Students must be numerations and also to remind student
familiar with expanded notation in of tlie function of an exponent.)
Base 10.

Practice in writing numbers in expanded
notation, first in Base-10 and then in
other specified bases.

SEE ALSO: Addison Vesley 6th grade
text, ppl 10-130




STUDENT VILL BE ABLE TO CONVERT BASE-10 NO.

INTO A BASE OTHER THAN 10 (AND REVERSE) AND 75

WILL BE ABLE TO PERFORI{ ADDITION AND SUBTRAC~
TION OPXRATIONS USING THESE BASES

II. Other No. Bases

1.

The student will be able to con-
vert 5 given base-10 numbers into
a given base, and will be able

to convert 5 given other-than-
hase~10 numbers into base-10,
with 80 accuracy {4 out of 5).

Readinegs: Student is able to re-
name bage-10 numbers in expanded
notation and in exponential notation.

1.

HRWT, pp. 35-98

lioney concepts (pennies, m.ckels, quarters
for Base 5)

Abacus - Transmobile or other.

Overhead transparencies.

STUDENT WILL DEVELOP LEXPONENTTAL PATTERN
LEADING TO NEGATIVE EXPONENTS 8 S

I1. Exponents

Given a list of 10 numerals,
student will successfully com-
pute the value for exponential
forms, and develop the exponen-
tial form from the given fraction
al types, with 80f accuracy (8
out of 10). These numerals will
include some with negative ex-
ponents.

Readiness: Vorking knowledge of
expanded notation of exponents.

HRI 8, pp. 70-7k.
Continues pattern from positive exponents.

Practice deriving valuesg for negative ex-
ponents and converting given number into
negative exponent form.

Addison-llesley, VWilcox: MATHIZIATICS, A
IDDERN APPROACH, #8677, 12 223-2 7

HRW, PRE-ALGEBRA IATHEMATICS, c 1959,
o h 13-16.

Allyn & Bacon, Stein: FUNDAIENTALS OF
IATHEMATICS ¢ 1968, p. 30

HRY, Wichols: IMODERN ELEIENTARY ALGEZBRA,
c 1965, 1961; pp. 312-321.



REVIEW OTHER NUMBER BASES II. Other Number Bases

7-8 REMEDIAL

1. Given a list of numerals
selected from base ten and other
number bases, the student will
correctly pair 603 (6 out of 10)
of the given list.

Readiness: Uorking knowledge of ex-
panded notation in base 10 and
familiarity with names for numerals.

AW 1661, pp. 22-25 (base L only)

AW 1671, pp. 18-25 (Base L,6; Roman,others)
Transparencies for Roman Numerals

Base Iy Bingo

Cyclo-Teacher M-L46,47,48 for Roman no.
Make pegboard game for other base no.

Make "Concentration" game for pairing,
with base 10 and some other base.

REVIEW READING AND WRITING LARGE NUMBERS

II. Recognition
7-8 REMEDIAL

1. Given a list of ten numerals
written in decimal notation and
in English, the student will
correctly pair 70% (7 out of 10).

Readiness: Concept of place value up
to thousands.

AW 1651, pp. 1-19.
Aw 1661, pp . 1'27 .
AW 1671, pp. 1'29; p' a‘.

Transparencies on abacus.
Students make own abacus (straws-lifesavers)
Transmobile (overhead abacus)

"Rounding numbers" - reinforce concept of
"more than" and"legs than," (> s &)

Student realizes places can be indicated
by exponents.

Present exponents as "eagy way" to write
astronomical numbers.



STUDENT WILL BE ABLE TO RE-WAIE BASE-10(DEC-

IIAL) NUMBERS IN SCIENTIFIC NOTATION AND WILL| 8 S

BE ABLE TO DO IWLTIPLICATION AND DIVISIOH IN-
VOLVING THESE TERIIS

IT. Scientific Notation

1. Given a list of Base 10 (Decimal)
numbers, the student will be able
to re-name 4 out of S in correct
scientific notation, using both

HI 8, pp. 75-100

Student is made awvare of the wide useful-
ness of scientific notatica, fror micro-
to astronomical mcasurements.

positive and negative exponenis.

Addiscu-llesley 8677, M™.1lcox: IIATHEIATICS,

2. Given a list of 10 indicated A VFODERI! APPROACH,pp. 228-231,

calculations, student will
correctly cormpute § out of 10,
utilizing scientific notation,
and giving the answer in proper
scientific notation. Some of
the "givens" may be in word
problem form.

Allyn & Bacon, Stein: FUNDAIENTALS OF
IATHEMATICS ¢ 1968, pp. 135-136.

Houghton-liifflin, Dolciani et al,

10DERN SCHOOL IIATHRIATICS, Chapter 6,
pp. 153-170. This is an especially
good resource for the complex and oiien
difficult computation of scientific no-
tation. 1le think this one is especially
helpful and it is also the pi-2deces: ,r
of the Algebra book serics uszd :n h g:
school.,

Readiness: Student will be familiar
with expanded notation, with expon-
ential notation, and with computa-
tions involving both negative and
positive exponents.

HRV, Nichols: IDDERN ELEMFITARY ALCEL
c 1965, 1961, pp. 339-340

II. Clock Arithmetic
8 S

ADDITION, SUBTRACTION, AND MULTIPLICATION IN
1DDULAR (CLOCK) ARITHIETIC IN 3-WUIBIR, L-
WUIBI, S-NUIBER, AND 6-NUIBER SYSTEIS

1. CGiven 10 indicated operations in
modular systems (addition, sub-
traction, or multiplication),
student will correctly solve 8
out of the 10.

HRY 8, pp. 2-25
Clock transparencies for overhead.

Construct addition and multiplication tables
for each system, treating subtraction us

Readinees: lhole number “undamental inverse of addition.

operations.
SEL ALSQO: Addison-Wesley Zriode V Beo™,
Cc 1969, p?o 318‘3190 |




II. Absolute Value

THE STUDENT WILL BE ABLE TO DETERIXNZ ABSO-
LUTE VALUES OF POSITIVE AND NEGATIVE NUIBELRS 8 s

1. Given a list of 5 positive and HRY8, pp. 212-213
negative numbers, the student Student learns symbol for absolute value
can write the absolute value for and that all absolute values are +.
~each signed number with 80!,
accuracy (L out of 5). HRY 8, pp. 282-28l
Student learns to solve equations in-
Readiness: Student must be familiar volving absolute value.
wvith directed rational numbers.
HRY 8, p. 262
Student learns to recognize that absolute
value of O is O.

j 1II. Per Cent
STUDENT WILL ACQUIRZ A VORKING KHOULEDGE OF
PER CINT. 78
1. Given 10 mumerals (some kind of HRUT, pp. 227-264.
fractions), the student is able Establish meaning of percent together
to correctly write the other two vith ability to re-name percent as
equivalent names. decimal and as common fraction.

2. lhen given 10 problems of various Student is introduced to problem-solving
practical applications of percent in percents by double ratio (proportior)

(including word problems), the method.
student will correctly solve 7 '
out of the 10. Student is made aware of various appli-
cations of percent by considerable
Readiness: Good understarding of practice in solving both empirical and
decimals is neccssary, as well as word problems.
familiarity vith cormon fractions
and vith proportion. HR/, PRL-ALGEBRA MATHEMATICS c 1965,
ppo 1&"183.

Allyn & Bacon, Stein: FUNDAMENTALS OF

HIW, Hichols, DDERN ELEIENTARY ALGEBRA
[+ 1965, 1961, pp- 223'22’4.




II. F. Proparties

REINFORCE THE BASIC PROPERTIES FOR WHOLE NUMBERS

7-8REMEDIAL
1. Given ten indicated operations, AW 1651, pp. 156-175
the student will be able to
match the associative, commuta- AW 1661 - No pages

tive, and distributive properties]
"with examples of each, correctly AW 1671 - pp. 53-69
~answering 7 of the ten.

Readineés: Bagic addition and
multiplication skills.

ITI. Closure Property

STUDENT IS INTRODUCED TO CLOSURE PROPERTY AND
CAN RECOGNIZE TO VHICH OPERATIONS IT APPLIES. 78S and 8 S

1. Given 5 sots and an accompanying HRY 7, pp. 158-161
operation for each, the student
can idontify vhich sets are HRV 8, pp. 228, 20, 21, 377
c¢losed under that operation, with
80 efficiency.

Readiness: Familiarity with set
concepts and operationc.




STUDENT IS ABLE TO RECOGWIZE A RECIPROCAL AS
A MULTIPLICATIVE INVERSE AND THAT A NUIBER 8 s o
TOES ITS MULTIPLICATIVE INVERSE = 1.

II. Inverse Property

1. In a given list of 10 numbers,
the student will write the
correct multiplicative inverses
for 8 out of the 10.

Readiness: Tamiliarity with recip-
rocal.

HRW 8, p. 252

Remind students to change decimals into
common fractions for quick determinaticn
of reciprocal.

Student learns to select multiplicative
inverse of directed numbers.

Student learns which numbers are their
own reciprocals.



II. Numeration and
Numbeyr Theory

SUPPLELENTARY ACTIVITIES

‘ODD AND EVEN TIC-TAC-TCE

Instead of X and O, players use odd
numbers and even numbers. Since
there is one more odd digit, the odd
digit plaver begins first. Symbols
are alternated in successive games.
Each number can be used only once.
Player who completes a rowu, column,
or diagcnal totaling 15 is the
vinner! Gam2 is a draw if neither
completes 15.

MATHEWATICALLSTERR

* Axith. Teacher, Vol. 16, No. 1,
Jan. 1969, p. 64.
Math, Teacher Vol. LXI, No. 5,
May 1968
Math. Teacher Vol. LX, No. 4,
April 1967, by Robert E. Reys,
'Mathematical Word Search.'

* has at least 795 words, all written
forward, vertically, horizontally,
or diagonally. One :lord appears 3
times but counts only once. Both

puzzle and list of words are printed.

Uther such puzzles can be made up by
putting in the uords you want found
and then just filling in remaining
spaces.

NUMBER NAMES GAME

(Could b# used for either whole
numbess pr for types of fractionms.)
Play like 'Fish" or "Rummy.'
inake at least four cards having
different names for the same number.
Deal 6 cards to each player and put
the rest in the center. 'Books' of
any three names for the same number
are laid down for a point score.
Person scoring most points within
specified time is winner.

ROMAN NUMERAL RULES

'The Key to Roman Numerals," by
Keith Breithaupt, Arith.Tchr. dpril
1968, p. 374.

Summarizes Aoman Nu meral rules and
\)'nciples as few textbeooks do.

BINGO-TYPE GAMES by Dr. Jo Phillips,
Dec. 1967 Instructor, p. 89.

Easiest version - child required to match
exactly the pattern on the caller's card
with that on a square on his paper.
Winner has his whole card covered. The
caller should have in his pile some cards
which do not match any pattern on chil-
dren's caxds.

Harder: Children cover a square which
has same number of dots as caller's
card, whether oxr not these dots are in
the same pattern.

Still haxder: Children cover a number
of dots which is associated with the
numeral on the caller's card.

Innumerable variations: Answers to
addition, subtraction, multiplication, or
division examples. Scoring can be al-
texred to allow bonus points to player who
covers a row of even numbers or all prime
numbers, or all numbers which are multi-
ples of 7, per maturity levéel. Could

be also work with fractions, geometry,
even to matching properties (has exactly
two parallel sides; has at least one

line of symmetry, etc.).

GREATEST CCWMON FACTOR

Finding the greatest common factor with
the number line. "Arith. Teacher Vol. 12,
No. 6, (ct. 1065, p. 455.

" FILM LOOP - 'WHAT DOES 10 MEAN?"

Encyclopedia Brittanica

Super 8 ld. Color No. S5-80176
or

8 ldi Color No. R-80176 $20.00

$22.00

SCIENTIFIC NOTATIONW

Laidlaw, MATHEIATICS 8, LicSwain et al,
c. 1965, pp. 281-289.
Chapter 15 - Scientific Notation,
Computing with Large Numbers, Comput-
ing with Small Numbers... includes word
problems.



Numeration and
Number Theory
-~ page 2.

II.

SUPPLEMENTARY ACTIVITIES

FRANSMOBI LE

Abacus for Overhead
Transmobile No. TM-2
vleber Costello, Chicago
Price:

Use for Addition, other bases,:
place value, subtraction, frac-
tional pzrts, possibly multiplica-

tion. Division is difficult on
abacus. Use for reading and writ-
ing of numbers, work with decimals,
etc.

APRIL FCOL ARITHMETIC

(Bases Cther than 10)

by Paul R. Neuriter, Apr. 1965
Instructor, p. 17.

Baa baa black sheep,
Have you any wool?
Yes sir, yes sir,
Zopple zop bags full.

- Let zop be zero, zoggle be 1,
and ziggle be 2 for Ternary

System. (Any nonsense ::oxds
would do.)
Decimal Ternary
0 zop
1 zoggle
2 ziggle
10 zoggle zop
11 zoggle zoggle
12 zoggle ziggle
20 ziggle zop
21 ziggle zoggle
22 ziggle ziggle
100 zoggle zop zop
101 zoggle zop zoggle
102 zoggle zop ziggle
110 zoggle zoggle zop
etc. to
220 ziggle ziggle zop

BINARY SYSTH. OR BASE

Use a set of Christmas tree lights (differ-
ent co,ors) to represent the 64, 32, 16, 8,
4, 2, O places.

from Webster Publishing Co.'s pamphlet,

'Understanding Mumeration Systems.'

(Coffeen has copy)
Also good for exercises in Base 10 to Dase
2 and vice versa converslons.

NIM - a Binary Number Game.

p. 41 of ilebster Co. pamphlet, "Understand-
ing Numeration Systems."'

Pick up counters - sticks, matches,
picks, beads, coins, etc.

P. 413-49 of ilebster pamphlet is good review
fex all bases. See also for supplementary
exerclses.

teoth-

FILM LOOP - 'SYSTEM OF TWOS'

Encyclopedia Brittanica

Super 8 MM Color Ho. S-80085 $17.60
or. . .

8 ii. Color Ho. R-80085 $16.00

Uses only two numerals, 'l" and '0' to

count.

MODERN MATHEMATICS, Teacher's Edition, Paper-
back, Singer/Random House, ¢ 1965, 1961.
Good for extra practice on
Ancient Systems of Numeration
- Place Value
Cther Numeration Bases

3

THE TWIST by idarjorie
liarch 1964, pp. 204-5.
'If someone told you that with a simple
twist you could banish three-fourths of
all your difficulties in long division, in
hard multiplication, in addition of uneven
decimals, and probably in comprehension of
borrowing and carrying, uouldn t you at
least give it a try?"
{continued on next page)

dughes, Arith.Tchr.,



12
0
32

42

Il.

THE TWIST (continued)

MERELY FURN THE SHELT OF THEE

PAPER 90° se that the holes sie

at the tep ef the page and the lines
are running vertically! Place
‘value is so important, that students
Ray well use lines to help them
separate places properly. The list
of 6 advemtages given by the guthor

mbk® sensel

*O* % K

Bulletin Board Ideas for Bases
Other Than i0

Poge 121 of harch 1968

by 8ieter Mary Careline SSND, Bt.
¥Vincent de Pewul School, iilwaukee,
Wscensin.

Thies srticle shows a Base 8 number
arzanged ssross a football, on a
baskathall, amd on a soccer ball.
Naturally it is titled "On the
Ball."”

BASES OTHER THAN 10
Frem March i967 Grade Tehe.

Use Calendar fer month in
Base 7 numerals

[~ 4
n
¢ ]
)

10 11

13 14 16 20 21

[
CA

.~ | 24 25 26 30 311
33 34 35 36 40 41

43

Numeration and Numbox
Theory --- page 3.



STUDENT WILL Bi ABLE TO IDENTIFY ROIIAW NUIIERAL

IDLTIPLICATIVE BAR, REPETRID BAR, RADICAL SIGN,

SUBSET AND EIPTY SET SYIBOLS, IS IQUIVALENT 10,
AVD IR APPROXTIATELY EQUAL TO, KOTATION

ITI. Symbols

73

1. Given a list of 10 symbols, the
student ill correctly match the
symbol to the definition with
9055 accuracy.

Readiness: TFamiliarity with basic
set notation and with I man numerals.

a—

HRY 7,
pp. 9-11, miltiplicative bar

265-271, square root or radical sign

138-140, subset

116-117, emty set

166, is equivalent to

207-210, bar for repeating decimal
(repetend)

268-269, is approximately equal to.

REINFORCE FRACTIONS, RATIONAL NUIBERS, & RATIO

IIT. Fractiona

7-8 REIEDIAL

l. Given a set of indicated opera-
tions on fractions, rational
numbers, and ratios, the student
can solve with 60% accuracy.

Readiness: The learner can recog-
nize fractions and .ratios. He can
see the fraction as a ratio or
indicating division.

AW 1651 - pp. 260-293; 294-326

AV 1661 - pp. 236-265; 268-285; 288-317;
318-331.

A7 1671 - pp. 188-201; 204-229; 232-271;
274-281.

Cyclo-Teacher 1167, 178.
Transparencies

Uebster, Osborn: EXPLORING ARITHMETIC
c 1962, pp. 12-13; 17; 21; 23; 301-306.

HRW,® Bernstein & Wells: TROUBLESHOOTING
HMATHEIIATICS SKILLS c 1969 Chapt.3{p.10k)

liake "Frac" game - uses sequences starting
with lowest fraction. Stndent must recog-
nize and arrange from lowest up.



I1I. Decimals

RETEACH DECIMAL IRACTIONS

7-8 REIMDIAL

1. Given a list of indicated oper- AT 1651 - none
ations involving decimals, the AW 1661 - pp. 332-3L3
student will perform the indi- AW 1671 - pp. 2844-317
cated operations with 603

accuracy. Filmstrips
Readiness: Place value concept; Stress re-uriting decimal divisor problems
familiarity with common fractions. instead of moving decimal point.

Houghton-liifflin, Dolciani et al: IDDERN
SCHOOL HATHREMATICS 8, c 1967, Chapt. 9,
p. 223.

Webster, Osborn et al: EXPLORING ARITH-
IBTIC 8, ¢ 1962, p. 61

"Deco" Game ~ p. 15, Ginn's Games
"Decimal Relay," - p. 15, Ginn's Games

2

RETEACH CONVERTING DECIMAL FRACTIONS TO PER JIX. PER CENT
CENTS AND RETEACHING OPERATIONS UITH PERCENTS
7-8 REMEDTIAL
1. Given a set of ten numerals, the| AW 1651 - none
student can convert, with 60% AW 1661 - pp. 3Lh4-351
accuracy, to the other two equiv{ AU 1671 - pp. 320-337
alent forms (decimal-fraction-
percent). : Allyn & Bacon, Stein: FUNDAIENTALS OF
, TATHEIIATICS ¢ 1968, pp. 1L9-171.
2. Given a list of indicated opera-
tions involving nercent, the HItWJ, Nichols: IODERN ELLIIENTARY ALGEBRA

student can accurately solve a ¢ 1965, pp. 223-22L.
minimum of 5005.

HRU, Bernstein et al: TROUBLESHOOTING lATH.
SKILLS ¢ 1969, Chapt. 9, p. 253 et al.

Readiness: Uorkirig knowledge of
decizwi fractions.
O

"Over Orange" - Rummy style game-Ginn's
Games, p. 13.




REIVFORCE IULTTPLICATION & DIVISION

7-8 REMEDIAL

l. Given a list of ten multiplica-
tion and division problems, the
student will solve 7 out of the
10 correctly.

Readiness: Addition and subtrac-
tion facts are used with reasonable
accuracy. Student is aware that
multiplication and division are
inverse operations.

AV 1651~ pp. 82-111; 114-133; 176-205;
208-2h3.

AW 1661 - pp. 6b-95; 122-137; 152-175;
176-21%; 288-317.

AW 1671 - pp. 36-L9; 232-271; B8-91;
100-123.

Cyclo~Teacher,
H 22-31 on Imltiplication
1T 32-Lly on Division

Time Tests

HIW, Bernstein et al, TROUBLESHOOTING IATH.
SKILLS, pp. 57-103; 165-192.

REVIEWING ESTIIATION III.

Lstimation

7-8 REMHEDIAL

l. Given a set of ten indicated
operations, the student will
estimate 80 of the answers
within 250 accuracy.

Readiness: Understanding of round-

ing and place value.

AU 1671, pp. 70-79

AW 1651, pp. 138-149

Recipes (to estimate quantities to have
on hand)

Drivers Tests - estimating distances, -
speed, time

Checking grocery size packages for
estimating best buy.



ITI. INTEGERS

REVIEY OPERATIONS ON INTEGERS WITH EXCEPTION OF

DIVISION 8 REIEDIAL
1, Given a set of operations AY 1671 ~ mp. 3L2.352
(addition, subtraction, or Transparencies

multiplication) to perform upon Filn Strips
some integers, with 60% accur-
acy the student uill solve the Cyclo-Teacher - M95,96,97,100,101,102, 103,

problems. 120k, 105, 106.
Readiness: Tamiliarity with the Shuffleboard with negative numbers.(use
numberline and basic operations. masking tape on floor) ,

III. Operations

REINFORCE ADDTION AND SUBTRACTION

7-8 REMEDIAL

1, Given a list of ten addition andJ AW 1651 - pp. 20-L47;50-81(1-,2-,& 3-digits)
subtraction problems, the studenf] AW 1661 - pp. 28-61;268-287 (4-digit no. and
will compute with 704 accuracy-- regrouping)
i.e., solve 7 out of 10 problemsd AV 1671 - pp. 30-35; 204-229(rationals);

‘ 82-87; 92-93; 95-99; 12L-127.

Readincas: Student sces addition Number Line.
and suttraction as inverse opera- Function llachines
tions, and knows one-digit number Hagic Squares
combinations. Cyclo-Teacher M 4-12 (Addition Facts)
M 13-21 (Subtraction Facts)
Time Tests

HRY/, Bernstein et al: TROUBLESHOOTING IATH-
EIATICS SKILLS, c 1969,

p. 4-56 Practice Sets

p. 132-164 - Rational Numbers




STUDE’NT WILL 5S ABLE 10 RECOGNIZE A NON-
- TERIINATING DECIIAL -

IIT. Irrationals

75

1., Given'two numbers to comparec by

division, the student can cecrreci=|

1y identify(in writing) 4 non-
terminating decimal.

Readiness: Student can divide with
reasonable accuracy; student must
"see" fraction as a comperison of
two numbers by division.

- HRW 7, pp. 217-218; 265-266; 202-20L;
206-217; 265-266. .

 Contrast repeating and non-repeating
decimals.

‘THL STUDENT IS INTRODUCED 70 THE CONCEPT OF

DIRECTED UHOLE NUIBERS BY IEANS OF ORDERED

'[’AIRS HZ LEARNS TO ADD. AITD SUBTRACT UI’l’ﬂ
- THLSE DITEG.RS

~III. Intepers

75

1. Te student will be able to
match 5 out of 6 given integers
with an equivalent ordered pair.

2. The student will correctly ,
corpute 8 out of 10 additicn or
subtraction problems (including
word problemsj involving
integers.

Readiness: Student has working
knowledge of whole numbers and is
able to add and subtract whole
numbers with reasonable accuracy.

BAf 7, pp. 168-180

Student lcams that an :mteger may be :
represented by -any one of an infinite set

.of equn,valent ordered pairs.

For addition, student learns to add first
terms of ordered pairs together and second
terms together and then to express answer
as integer. ‘

In subtraction the student is made aware of
choosing big enough equivalent pair for
first term in subtraction problem and then
subtracts respective members of second ex-
pression from the members of the first ex-
pression, giving the answer in integer form.



ITI. Integers

STUDENT VUILL BECOIE FAMNILIAR VITH TUNDAIENTAL
OPERATIONS INVOLVING DIRECTED NUIBIRS (REVIEZI/| 8 8
ADDITION-SUBTRACTION; ADD 1ULTI. - DIVISION )

1. Given a list of 25 problems HRW 3, pp. 193-23L4 and 235-263.
in various fundamental opera-
tions involving directed numbers
student will correctly solve 20

out of 25. Student can see subtraction as process of
adding additive inverse.

> Student learns meaning of additive inverse.

Readiness: Student is acquainted Student learns O as sole integer which is
with concents of directed numbers. its own additive integer.

" ‘Directed number =.real number = directed
rcal number in this text.

tudent practices comparing directed
numbers.

Student develops pattern for multiplication
of signed numbers.

Division is showm to be inverse operatica
of multiplication and that this works for
directed hunbers, using terms of "recip-

rocal" = "mltiplicative inverse."

. ITI. Squares & ng{:_”e
STUDENT LEARNS TO DITFFERENTIATE BETUEEN . Roots
USQUARE" AND "SQUARE RGOT, AND TO FIND
APPROXTIATE SQUARES OR SQUART ROOTS. 7S
1. By using the tables of squares A 7, pp. 265-299
and square roots in his textbook],
the student can select the Student is introduced to p. 420 of text
correct squarc or squarec root, showing number facts. Cube roots are
as indicated, of L out of 5 introduced incidentally.
given numbers.
iness: Knowledge cf exponents
[KCof factors.




III. REAL NUMBER OPERATIONS

SUFPLEMENTARY AGTIVITIES

Kenworthy Educational Service, Inc.
Buffalo, N.Y.

SELF TEACHER, TESTER, CHECKER, ¢ 1963
Tagboard with 100 combinations with
cut-out rectangular spaces below
every L problems for write-in answers.
Answers shown on reverse sids. "
Code no. is No. 2700. Price is

about $3.00 for a dozen cards.

ADDITION RELAYS (could also be used
for multiplication and subtraction)

4~digit numbers are placed on board
{(or overhead?). Class is divided
into 4-member teams. Each member
adds one column. First team to get
correct answer wins.

ADDITION GAMES
Commercial games such as dominoes,
cribbage, parcheesi, yahtzi.

ADDITION-SUBTRACTION QUIZMO

- Milton Bradley

#58L80-0k9  $2.00

COMPUTATION -

A punch-card "adding machine" your
pupils can build.

Math. Teacher Vol. LII, No. 6,
Oct. 1959, p. 4T71.

AN EXHIBIT ON ESTIMATION
Math. Teacher Vol. LIII, No. 5,
May, 1960, p. 388

DECIMALS AND FRACTIONS IN MEASUREMENT
World Book Co., GROWTH IN ARITHMETIC
8, Revised, Teacher's Edition, ¢ 1957,
pp. 51-59.

Fractions and decimals in the metric
system; practical problems in use of
fractions; practical problems using
decimals. ( Can involve "tolerance.!)
This book is also good oa fractions
and decimals, inclu“ing word prob-
lems, in earlier parts of this book.

page 1

FRACTIONS (Practice)

Webster, Osborn et al, EXPLORING ARITH.8:

Addition: 10-13, 302, 306

Change to decimals - 29

Change to percent - 48

Division: 16-17, 305-306

Maltiplication: 14-15, 101, 135, 30L, 306

Practice: 11-17; 101; 133; 135; 139; 159;
211; 247; 271; 281; 301; 307; 31k.

Subtraction: 10-13; 303; 306.

Problems: 8-12,14-17; 20-21; 56; 67.

FRACTION QUIZMO

Milton Bradley

#5880  $2.00

Suggest for 7th-8th Remedial using
plastic covers for cards which can then
be marked and erased, rather than the
tiny cardboard buttons supplied.

FRACTIONS - "Save Those Fgg Cartons"
Arith. Teacher Vol. 1L, No. 7, Nov. 1967,
p. 578

FILM LOOP - FRACTIONS
Encyclopedia Brittanica
Super 8 MM Color No. 5-80075 $17.60

or

8 Mif Color No. R-80075 3$16.00
Fractions on the number linc -- oaly
like fractions can be adcdzd or sub-
tracted.

SIGNED OR DIRECTED NUMBERS,
FIIM LOOP - DIRECTED NUMBERS
Encyclopedia Brittanica
Super 8 MM Color No. S-80076 #$17.60

or
8 MM Color No. R-80076 $16.00
Defines signed numbers by numberline and
clarifies nature of addition arnd subtrac-
tion.

FILM LOOP - SIGNED NUMBERS

Encyclopedia Brittanica

Super 8 MM Color No. S5-80083 $17.60
or

8 MM Color No. R-80083 3$16.00

3 se*s of integers -- shows relationship

between positive and negative integers by

utilizing as holes cut from fabric.



RATIO AND PROPORTION .
Webster, Osborn et al, EXPLORING
ARITH. 8:

Ratio: pp. 18, 50, 219, 2-3, 226-227

ITI. REAL NUMBER OPERATIONS
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Problems: 18-19; 50-51; 219-220; 226-227;

230-231
Proportion: 221-22h; 226-230

MULTIPLICATION-DIVISION QUIZMO
Milton Bradley # 58L80-050 $2.00

MULTIPLICATION IRILL -
Game - "The Winning Touch" - type of
Scrabble with multiplication facts.
No. 702
"Winning Touch"
Ideal School Supply Co.
Oak Lawn, Illinois 60453.
Think this woul work well in
remedial 7th and 8th in place of
regular drill.

USE EITHER WITH DIVISION BY PROPER
FRACTION OR AS MONEY EXERCISE:

Why is the answer bigger than the
number you had at firs> when you
divide by a proper fraction? Ac-
tually, the question in most people's
minds, although they do not say so,
is, "Since you do get a quotient
larger than the dividend when you
divide by a number less than 1, why
in the name of reason do you call
it division?" Here are two activ-
ities:

1, Talk about mathematical princi-
ples.
20 #+ L = 5 because 5 x L4 = 20;
and thus, by same pattern

20 + 1/L, = 80 since 80 x 1/L = 20.

2. Others still say, "Yes, but..."
For these, the following story
is the most productive I have
yet found:

I am going to the bank to cash
a check for $20. I decide to
get my $20 in coins or bills all

of one deonomination, that is, all in
quarters, or all in five-dollar bills, etc.
Let's see how many twenties, tens, fives,
ones, halves, quarters, dimes(tenths of a
dollar), nickels (twentieth of a dollar)
or pennies (hundredths of a dollar) I could
get at a time:
200+ 20= 1
20 ¢ 10 = 2
20s 5= |

20¢1 = 20
20 + 1/2= 10
20 &+ 1/h= 80

20 ¢ 1/10 = 200
20 ¢+ 1/20 = 40O
20 + 1/100 + 2000

EXAMPLE-WITH-A-HOLE-IN-IT by Jo Phillips,
Feb, 1968 Instructor, p. 39.

Put on the board an example-with-a-hole-
in-it such as

L82 "Tell pupils to imagine
x36 that for a few horrible
- 2892 minutes they have com-
pletely forgotten all
the multiplication facts.
17352 Nevertheless, using just

what they see here, they
cen find the answer to
L82 x 30. If they sense
immediately aow to do
this(17352-2892), they
understand the multipli-
cation algorith, whether
or not they usually write
the '0' in the second
partial product.
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SUPPLEMENTARY ACTIVITIES

SIMBOLS - "We've Been Framed" by

Dr. Jo Phillips, Oct. 1967 Instructor,

p. 103.
"Open sentence" means exactly what

the words suggest - An open sentence
has one or more holes in it.

a umber symbol or operation symbol
or relation symbol. Call this
squiggle "variable." Variables do
not ask question, do not hold place
for a specific numeral or a specific
symbol - only indicates place where
hole occurs. Open sentence is
neither true nor false; could be
either depending on replacement.
Set of all values of a variable is
called its "domain."

When we show what somethins IS NOT,
we reinforce what it IS, as well as
open the door to broader concepts.
Instructional program in variables
should go farther than solution
sets of open sentences.

5 + 2?2 =7 Questiormark is not a
variable but shorthand for "what
number?"

SYMBOL RECOGNITION GAME (by rk)
Similar to Fish.

Could be used as a team game with
any two correct acceptable.

Three sets of cards can be made--one
card showing the actual symbol it-
self, a second card with the name of
the symbol, and a third with a brief
description or other clue as to how
the symbol is used.

Winner is the one able to collect
the most 3-card sets.

SQUARE ROOTS AND SQUARE ROOT TABLE
Harcourt, Brace & World, Court:
GROWTH IN ARITHMETIC 8, Discovery
Edition, p. 285

Indicate
"hole" by writing a squiggle other than

PER CENT

Webster, Osborn et al, EXPLORING ARITH.S,

c 1962.

Unit 3, pp. L47-70 .

Interchanging decimals and f:-actioms.and
percent, pp. L7~ top quarter p. 51.

Word problems, pp. 51-53; 5k

Finding % of a number: p. 52, 9-18,,
p- Sh (1'&)

Finding what £ a part is of a whole,
p- 53 (9"16)

Pinding less than 1% - p. 5k

£ of increase-decrease - p. 55

Finding whole from part - p. 56

Finding part from § or whole - p. 58
word problems (we do'not use rate-base
wording)

Finding ¥ from part and base - word
problems and numerical problems - p. 59.

Word g;oblems with fractions or percents-
p.

Good check-up tests on pp. 68, 69, 70.

Also Suppl. Test, p. 70A.

PER CENT. Amer.Book Co.,Deans et al,
STRUCTURING MATHEMATICS, p. 229 et al,
Chapter 8.

This book has good portions (of this chap-
ter) for equivalent fraction-decimal-per-
cent practice and much good practice work.
We at our level have not bsen emphasizing
"rate" and "base" in percentage, fesling

~ that these two words create confusion,

and this chapter does ntilize these terms
in the standard tradition. However, the
Shortcuts, Problems, review on p. 255 and
Chapter Test un p. 256, are very good.
This chapter brings in simple interes:
and compound interest if desired.

PER CENT - World Book Co.,GROWTH IN ARIR.

8, Revised, Teacher's Edition, c. 1957

P. 259 - Word problems concerning cost, °
selling price, and per cent.

p. 260-261 Word problems involving
izterest, percent, promissory notes.
etc.



TRANSMOBILE (Abacus for Overhead)

Transmobile No. Til-2

Weber Costello, Chicago

{developed by Instructional

Dynamics Inc.)

Use for addition, other bases, place
value, subtraction, fractional parts,
possibly multiplication (not division-
too difficult), reading and writing
of numbers, work with decimals.

PRINCIPLE OF ORDER OF OPERATION
Singer/Random House, I{ODERN MATH.,
c. 1965, 1961 (Paperback)

Included under discussion on Princi-

ples (closure, commtative, etc.)

DO-IT-YOURSELF CHECK CHART by Ken
Baird, Grade Tchr. Jan 1968, p. 78

Since the four basic skills are still
the bulk of a child's math education,
this teacher has made a classroom
feature of the 29 basic computational

REAL NUMBER OPERATION
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moves ahead one more space. Cards help
student to pinpoint his problem so that
exact help can be given.

problems which are generally considered

essential in Lth through 7th grades.
Although the number of problems is
infinite, they all fit into a cate-
gory of 29 problems, [ach problem
is put on a card, numbered, and™-
mounted in order across the front of
the room. Thus the student can see:

the whole pattern of skills to be

learned

the size of the learning task

how far they have progressed

how mach farther to go.
Keep chart for each section on which
child's progress through the 29 is
recorded. Acts both as record and
stimulus. Lets each pupil know where
he stands in relation to others in
his class (or in his school). Parents
like to see something this concrete.
This work is independent of regular
classwork lessons. It is voluntary
and does not affect regular grades.
Work on charts is done in spare
time. Problems must be done in se-
quence. Teacher looks at problem
student has done and gives him one
similar in category. If he can
handle it, his line on the chart

1) 72 2) L2 3) Looz L) 24
31 =31 -3999 _2_
5) 48 6) 341 1) /7%
x31 xh7
8) 7/2L61° 9) 5L/LRT1T 10) L/8
=1/8
1) 3/8  12) 17 13) 3
+ 1/l ¢ 2/7 1/8
) 31/3 15) 31/2 16)
= 25/1. +21/h __L_
17) 2/7x1/5 18) 13/5x71/4L
19) bx11/7 20) 1/3 « 1/7
21) 11/3 +11/5 22) 717+ 7
23) 12.4 24) L.7 25) 10.3
+3.7 -1.4 x L.
26) 23/7L.5 27) 3.1A7.L
28) .7 29) 4.3
X .2 X 2.3

TRACHTENBERG SPEED SYSTH{ OF BASIC MATH.
franslated and adapted by Ann Cutler and
Rudolph icShans. c. 1960 $4.95

Doubleday & Company, Inc.

Garden City, N. Y,

¢ 1960 by Ann Cutler

Library of Congress Card 60-13513
Speed systems for multiplying by 11, 12,
etc., rapid addition, division, squatre
roots, etc.



REAL NUMBER OPERATIONS
~- page 5

IiI.

SUPPLEMENTARY ACTIVITIES

COMMISSION, DISCOUNT, INSURANCE,
BANKING

Webster Publ. Co., Osborn et al, EX-

PLORING ARITH. 8 :

Cammission: pp. 62, 123

Discount: pp. 78, 65, 6L

Insurance: pp. 106-107; 98-100; 105;
96~97; 102-105;
insurance problems: 95-100; 102~
107.

Banking: 71-73; 76-78; 80-81; 83-85;
88-89.

MATH AIDS YOU CAN MAKE, by IDr. Jo
Phillips, Oct. 1966 Instructor,
p. 113.

"0ld Ifaid" type-unlined filing cards
and marking pen - all kinds of
drills.

21 cards - 3 players ~ 1 unmatched
card.
(10 cards with number combinations
and 10 with answers)
Players find matching pairs by
drawing from one another's hands
as in "0ld Maid." Zach group
should contain at least one pupil
sure enough of the facts to check
on the rest. Decide how to score
the first time the game is played.
Frequently pupils will suggest
specific variations..."Wry didn't
You make the cards so tlat..."
If older pupils make the cards
for younger ones, they should be
sure to try them out to eliminate
possible "bugs" that will confuse
the younger ones.

"Hundreds Chart" may be made on
poster paper, but more durably on
woud, 10" x 10". Use cuphooks or
L-shaped screws to place in each
square. Numbered key tags may be
hung on the hooks in any way the
occasion may varrant. Device can be
used for all kinds of exercises, from

finding missing numbers in a sequence to
sifting out prime and composites, etc.
Some tags can be printed with operation
signs and the chart used in working with
vpen number sentences. May also be used
like a geoboard with rubber bands.

PEGBOARD may be made from tempered masonit

pegboard or even scraps of soundproofing

material. Golf tees and tapered pieces

of doweling make =:xcellent pegs. DIvery
teacher knows at least 5 ways to use a
pegboard in math. class.

CYCLO-TEACHER LEARNING AID
World Book Co. (Field Enterprise)

Circular severai-windowed device to en-
able student to turn crank to ask questio
give space for his written answer to
printed question, and next crank reveals
correct answer for immediate checking.
Sets of discs for Cyclo-Teacher include
Social Studies, Mathematics, etc. Sce
Supplementary List of Materials and
Equipment for more detailed prices.

(349 for 2 complete sets.)

"CALCULATOR'S CUNNING, The Art of Quick
Reckoning," by Karl Menninger.

M-12 $4.50

Cuisenaire Co. of America, Inc.

12 Church St.

New Rochelle, New York 10805

CLASSROCM COMPUTER

Math. Teacher LIX, No. L, April 1966,
p. 356

Idea of using gallonage computerheads
from discarded gasoline pumps for clags-
room computers by putting handles on--
see picture in above article.
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SUPPLEMENTARY ACTIVITIES

HMATHEMATICS FIELD TRIPS
Arithmetic Teacher Vol. 15, No. L,
April 1968, p. 332 and 3hLO.
Suggested:

Grocery Store

Hardware Store

Feed Store

?Equipnment Store

CONTINENTAL PRESS MASTERS -

Packets of Masters for Transitional

Math, Learning New Concepts, and

Modern Msth for Jr. High., For Liquid

Duplicator. Teacher's Key free.

Grade 7: Learning New Skills ja

Arith., Parts 1 & 2

Jr. High Arithmetic, Sem-~
esters 1 & 2

Grade 8: Learning New Skilk in
Arith., Parts 1 and 2.
Jr.High Arith., Semester
1 and 2
Ungraded Jr.High: Hodern Math for
Jr. High

Working with Decimals(6+,
Working with Percentage (7-9)

$L, per packet :
Continental Press

Elizabethtown, Pennsylvania 17022

or
Elgin, Illinois 60120

S.R.A. TAPES

1 Kit of Computer Skills 3-3350 $

1 set #2110370 plus 0
1, Cassette recorders

Ordered by Central Jr.High May '6G.

NUMBER LINE, by Dr. Jo Phillips, Oct. 1957
Instructor, p. 119

Counting forward - readiness for addition
Counting backward-readiness for wsubtraction
Skip counting -~ relate to multiplication
Skip counting backward - relate to division.

Counting forward and backward serves as
simplest possible way to introducs nesgative
numbers. Start with number line on which
only positive whole numbers are labaled.
Make up instructions such as,"Start at 3;
go 2 forward and 7 backward; where do you
land?" Let the children name the landing
places. Can also then introduce the idca

- of opposites using twe frogs who live at 0

and who never want to go the same direction.
Only time togetler is at home.

Dr. Phillips suggests using three dots to
indicate infinite line extension and ro-
serving headed arrows for specific dis-
piacements.

Hany kinds of "irack" games are useful here,
including "wild variations of
Parcbsosi and Uncle Wigglx."
Une or two dice or cards can be
used to determine size of mnva.
Can be as simple or complicatad
as desired. (Can use movcs
which are multipies of 3, etc.,
or number which is congrvent

om a round numoer of "clock"
line to 3 modulo 8...)



2 FUN PROBLEMS
Webster, Osborn et al, EXPLORING
ARTTHMETIC 8, p. 70 A

DOMINO GAMES, by Jo Phillips, Dec.

1967 Instructor, p. 108

Commercial dominoes up to double 6
or double 9, per maturity level, may
be used, first just matching Zots,
next laying doubles crosswise, and
then allowing branching from the
doubles, and standard rules. These
can be used for addition skills and
identifying multiples of 5.

More extenseive use can be made of
dominoes from cardboard, plastic,
or wooden sticks such as those used
in windowshades. These can have
number combinations, either addition
sr subtraction, on orne side of domino:
1 f
6+3"' L 9-2" 7
1 t
The cecond domino is a double. Such
dominoas can be 11242 as simple or as
difficult as you wish. Often pupils
may make the gomzi either for their
clascrmates or for other classes.
Usuglly they are tried out at home
and the whole family gets interested.

MAKE A 8SCENE, by Carol Cowles irn Hav.
1967 Instructor

To give morc interest to math drill,
I often make up some duplicated
sheets of problems, enclosing each
problem in an area. When the prob-
lems are <oiae, students culor the
areas according 1o a key I set up--
areas with arswers of 12; kiue; an-
swers of 19, red; ctc. If problems
have boen done correctly, colc“ed
areas make a picture.

JES, MATH CAN BE FUN!

REAL, NUMBER OPERATIONS
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IT'S IN THE BAG, by Jan Cummings in Nov.
1967 Ihstructor, p. Wk

When students seem to need a change, we
have "It's in the Bag" Day. Activitiec arz
written on geparate piaeces of paper and put
into a small bag attached to chalkboard(?)
and labeled "It's in the Bag." When we are
ready for a new activity, a child pulls out
a paper. Ko one knows what we'll do until
the paper is read.

de think thin could be adapted to a Math
Laboratory, etc., or perhaps to the sequence
of items in a daily class leeson.

Book by Louis Grant
Brandes, ¢ 1960.
263 pages of problems, puzzles, math msgic,
games, and other math entertainment. In-
cludes biographies uf great mathematicians.
J. Weston Walch, Publisher
Box 1075
Portland, Maine

OINN GAMES FOR ARITHMETIC pamphlet
26-3, 59
Ginn & Company
Arlington Heights, Illinois 60005

This is an excellent bocklet containing
many games, and adaptations, which are
very usable.

PUZZLES - A CROSS NUMBER PUZZLE

HMath. Teacher Vol. L, No.
p. 568

b’ Dec . 1957,
TUF thuwaber Game

TOF
P.0. Box 173
Rowayton, Conn. 06853 (brochure)

Also listed in Cuisensice.



MAGIC SQUARE FOR THE NEW YEAR
Math Teacher Vol. LXI, No. 1, Jan.
1968, page 18

Reference:
Simon & Schuster, New York
THE SCIENTIFIC AMERICAN BOOK OF
MATHEMATICAL PUZZLES AND
DIVERSINS, Chapter ii.
by Martin Gardner

CALENDAR ARITHMETIC
Arith. Teacher, Vol. 16, No. 1, Jan.

1969, page 69
1. 3 successive dates in same month

sum divided by 3 = middle date;
add 1 and subtract 1 for other
) dates.

2. 3 successive dates in same col-
umn (same day of week)

Sum ¢+ 3 = middle date, add 7 and
subtract 7 for other 2.

3. Four consecutive dates

Sum <6 _
L smallest date; add 1,
2 3

for other 3.

4. Four successive dates in same
column:

sun - L2 smallest date.

Add 7, 1L, 21 for other three.

5. Four dates which form a 2x2 square:

Sum - 16
E =
Add 1, 7, 8 for other 3.

smallest number.

(continued in next column)
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6. Eight dates which form a 2xk rectangls:

Sum - kO
""5"“ = smallest number.

Add 1, 2, 3, 7, 8, 9, 10 for others.

TRACK GAMES = NUMBER LINE GAMES, by Jo
Phillips, 1967 Dec. Instructor, p. 89.

Try first on inexpensive materials - car be
converted into more durable version.

Basically, need starting place, track %n he
traversed in accordance with rulas anu pro-
cedures (which vary with variations) »n< a
spot a player must reach to win. Distli.-
guishable markers are needed for eaci player
(colored disks or buttons, or difforc:’ tiny
toys) and dice, cards, or spinner to indi-
cate the moves.

Use number line with "dark cave" indicated
on spot 7, etc., for example. Player who
lands on already occupied space sufferc some
kind of penalty (stopqﬁat nearest unoccupid
space behind that one) or a bomus (gcas a-
head to nearest unoccupied space ahead of
it). For complications, may throw 2 dize or
pick up 2 cards, etc., or some cards may
have special instructions "Go to Dark Cavn,®
etc. (Game should reveal quicli add::~. “*c.,
or those ready to go on to more complicated
games. )
Harder: Tracks may go up to 50 or 100 i--
stead of original 30, or use steps as r-iti-
ples; marking steps by other than singl-
units may require rounding the nunbers they
draw to the nearest multiple. Cards batiew
than dice for upper grades; with dica wrc
stated penalty for certain throws lil.:
double ones and bonus for doubls five,
Try to have one pupil in each group wl'» in
likely to get directions straight anc ' -
is confident of required numbor facts.

obe.
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PROBLEM CARDS (Domiino Style) SECRET AGENT REVIEW

Two-part cards sre prepared (maybe Students are assigned the ordered pair
Lx2"), one-haif giving a number fact which represents their seat number. Each
and the other half an answer to some student prepares 5 questions for review.

other problem. The first player puts - Teacher selects first student who poses
down a card on which the second play- his question and decides what number
er-can play on either end (supplying  Secret Agent should answer it. If he
the number fact ‘o tl2 answer .given answers correctly, that Secret Agent has
on the firsy card or clse the answer his turn to pose his question and assign
to match the number fact given on the the answer. If an incorrect reply is
first card). Each pla;sr starts with received, the questioner may ask for

b or 5 cards anirdraus a card from volunteers and the correct answerer

the pack at the completion of each becomes the questioner.

play. The first player to get rid

of all cards in his hand is the

winner. MATHEMATICAL TERM BINGO
Needed: 2 pegboards, colored,markers,
TAKE IT OR LEAVE IT (Review) L0 words on cardboards for pez-
Tic-tac-toe type. board.

Questicns are prepared on individual From a pegboard list of LO words prepared
cards and placed in a box. Class 1is by the teacher, students may select any
divided into two teams. Teacher se- 16 for his squares formed by folding hic
lects random card and briefly describes paper. Once he has written his chosen 16

question ("This is about division") words in his squares, the game ca.a begin.
asking team Do You Take It or Leave Student selected to go to the board chooses
It? If the card is turned down,a a word from the pegboard, pronounces it
second card is drawn which the team and moves it to the smaller pegboard.

MUST accept and the rejecied card is Student who has this word on his paper
returned to the box. Questions are covers it with colored marker (oaktag
directed at teams alternately. If square?). Student at board chooses another
an answer is incorrect, the other student to select the next word. Winner
team gets the cpportunity to answer is student who completes row, column, or
with double points awarded for diagonal first, providing he can pronounce
correct answer. Team with correct (or define?) all the words.

answer gets to mark its X or O in
tic-tac-toe box. Any three marks _
in column, row, or diagonal means a INTIREST GETTERS, by Karl G. Zahn,

winner. Arith. Teacher, April 1968, pp. 372-37L

HMYSTERY SIGN (Drill on Definitigns, 3 "problems" for maintaining pupil interest:
ete.

One student is chosen to be "It." 1) Number pyramid of multiplications

The definition or symbol is written
on a card or papar and pinned to "It's" 2) Pat and Mike, "7 tons of coal at 310 a

back so that he is unable to see it. ton is $L9."

He must discover by cuestioning stu-

dents, with only Yes or No answers 3) Arab and his three sons and division
O ~owed, what is his mystery sign. of 17 horses.

ERIC

IToxt Provided by ERI



NUMBER BASEBALL

Class is.divided into two teams. Re-
view questions giin a "single" for
sach correct answer and an "out" for
each incorrect reply. Teams are
questioned alternately. Three “outs"
constitute an inning. HMore difficult
questions can be labeled "double," !
"triple," or "homer." _

Quegtions canh be selected at random
by drawing from envelops. Each
captain keeps score for his team.
Variations are numerous. Siudents
can compile questions for random
gelection.

This technique could alsc be used
for drilis. '

NUMBER WORIES, by Alfred and Patricia
Lazar, Nov. 1¢67 Instructor, p. Uk

Number worms are long segmented
drawings with a computation to be
done in each segment. They make
excellent warm-up activity or for
any f:w spare minutes. Worms can
vary in size and range of operations
involved and provide high motivation.

{We suggest making them ‘on plastic--
possibly discarded overhead projector
strips~-so they can be used on over-
head, possibly in colors, and thus
eliminagte having to duplicate in-
dividually.)
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OPERATION BOTTLECAP, BY Murjorie Bacon,
p. 4U66 Arithmetic Teacher Oct. 1965

Collection of bottle 2:aps can be sprayed
red or some such bright color, and used
for counters, to illiustrate operations,
and to illustrate properties such as
one-more-than or one-less-than...

Author seemed to think that the “project®
type of collection added considerably to
the success of Operation Bottlecap.

She suggests using these counters flat
side down and fluted side up so that desks
will remain unscratched and yet these
counters are easily fingertip manipulated
m this pOSitiono

20 counters per student is not enough for
the "one-more-than" relatiocnships through
the mumber 8.

OPTICAL TLLUSIONS - "April kool Math¥ by
Dr. Jo Phillips, April 1968 Instructor

1. Use 2 segments of identical length to
make an upside~down capital T. At top
write, "Which segment is longer?" and
at bottom, "How can you be sure?®
Probably best to use sams color for
both segments unless ycu want to 4is-
play effect of color on length.

2. Cut out two circles, same size, ons
firom black and one from white. Mount
on opposite color background so that
background is at least twice as wids
as circle. Display side by side with
sign at top,"Which circle is larger?"
and at the bottom, "How can you be
sure?" (Does it make any difference
if the figure is a differeant shaps
than a circle -~ squarse, triangle,
etc.??? Let students experiment.)



OPTICAL ILLUSIONS (continued)

3. Hake drawing like example and
ask whether any segment on the
left belongs to the same straight
line as the segment on the right.
As usual, ask how to verify the

ansyer. [
—— /\
\ .

Optical illusion. are suitable for
all grade levels and these illustrate
the three general types of illusion.

MOEBIUS or M8bius STRIP, from April
Fool Math by Dr. Jo Phillips in
April 1968 Instructor, p. 88

Have fun with a Moebius strip, a

. 80olid with Just one surface. Cut a
strip of paper, not stiff, about
two inches wide and 18 inches long.
Newsprint or grocery bag is fine.
Take a strip, give a half twist,

o ‘erlap the ends, and paste them
together (like a belt twisted just
enough to go upside down through the
buckle). Let the past dry. Then
think of this "loop" as a highway.
An ant is walking alcng the center
line. Draw the ant's path, all the
way. Surprised? Cut along the line
you just drew. Gee Whiz! Repeat
the same thing with the ant walking
along this new highway. Cut again.
Can you visualize a bulletin board
display of the stages of this activ-
ity? It shows one thing which may
happen in a non-Buclidian space. It
interests people of all ages.

FUN WITH NUMBERS (for 6th grade up)

Let your class try this. Convert

1/27 to the decimal form. Then do

1/37. Now, try 1/81., Exasperating!

(1/27 = .037037; 1/37 = .027027;
1/81 = .0123456... )

ITI. REAL NUMBER OPERATIONS
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CURVE STITCHING, from April Fool Math by
Dr. Jo Phillips, April 1968 Instructor,
p. 88

Draw any angle on a piece of plain paper.
Mark each side off in units of a convenient
size (perhaps quarter inches). Number the
marks starting from the vertex of the angle
8o that you have the SAME NUIBER on each
gide. Now, with a needle and thréad, or a
ruler and pencil, connect the last mark on
one side of the angle with the first mark
on the other side. Then go down a notch
on the first side and up a notch on the
second to locate the other pair of points
you should connect. This drawing shows
the general idea, but not what your fin-
ished drawing will look like. Notice that
in this {llustration, 5 + 1 = L4+2 = 3 + 3,
This helps to insure that you haven't
skipped any marks. If you have 22 on a
side, you would be dealing with 22+1 =
21+2 = 2043, etc. When you complete the
drawing, you are sure to see a curve, even
thouzh you know that all your lines are
straight. (Actually your lines are tan-
gents to a hyperbola, one of the conic
sections, and when the points of tangency
are close. together, you think you are see-
ing the curve itself.)

Colored cord or yarn sﬁgws up well (rk).

Yourz children might have the outline pre-
pared on a piece of cardboard or tag,
punch holes for the points on the side of
the angle, and let children use colored
cord or yarn. Older children can start
with their own angle...use sharp colored
pencils or fine colored thread for more
complicated designs. Can work on 2ll
four angles produced by two intersecting
lines, or all 3 angles of a triangle(or
angles of other polygons) for fascinating
designs. Experimentation should be nn-
couraged.



ANOTHER WAY TO CURVE STITCH... from
April Fool Math by Dr. Jo Phillips,
April 1968 Instructor p. 88

Start with a circle, preterably one
of at least 6 inches diameter. ilark
it off evenly all the way around,
every 10 or 15 degrees. You get a
beautiful design if you connect each
mark with the five closest to it,
moving clockwise. See what you get!
(You are drawing, or stitching, tan-
gents to circles this time.) White
thread on blue paper is especially
effective. Alter or augment these
instructions, being very skillful in
your use of colors, and you may even
get a design that appears to expand
and contract.

FUN FOR 3rd grade and Up

Using 7 for H, everywhere H occurs,
and for different numbers, break
this code. If you do it correctly,
the mmerical answers will check.
It does not matter which of these a
pupil does first. If he has a lot
of work to do in solving the other
two after doing the first, he has
been fooling himself.

a) AHAHA b) TEHAW c) $AHA.HA
+TEHE -TEHE +TE .HE
T TEIAW AHARA TITEH.AW

(Bints, to be given only if necessary:

T+H=9Wy? A+E=6.T=A+1
Why? One of the solutions - TEHAW
is 52746.)

ARRANGING NUMBERS.....
12345 6789 = 10

Insert proper symbols 8o that the
above 9 diglts actually do = 100.

( Answer:
(1+2+43+4+5) x 6 -7 + B8 + 9 = 100

Q

REAL NUMBER OPERATIONS
--~ page 12
GAMES, PU2ZLES, FUN THINGS

III.

ARRANGING NUMBERS (continued)

. Arrange 5 fives such that they = 100

( Answer: (5x5) -5x5 =

Arrange six sevens so they equal 100
(Answer: _777 - 77 )
7

100 )

Arrange seven sevens so they equal 100.

(Answer: (7 + 7)x 7T+7/7+1/7)

A MOST UNUSUAL MAGIC SQUARE...from April
Fool HMath by Dr. Jo Phillips, April 1968
Instructor, p. 88

Not only do all rows, columns, and diagonals
add up to the same number, 19,998, but if
you hold it upside down, or even look at

its image in a mirror, you will see a square
for which 19,998 is the "magic" number. Be-
sides, its title reads the same, right side
up, upside down, or in a mirror.

IXOHOXI
8818 1111 - 8188 1881
8181 1888 8811 1118
1811 8118 1181 8888
1188 8881 1818 8111



REVICW ADDITION AND SUBTRACTION ULTH IMONEY &
ROVIEW CONSUIEZR WORD PROBLEIS INVOLVING I1DNDY

V. lloney

7-8 REITDIAL

1. Given a list of 5 problems of
indicated oncrations, the student
1ill correctly ncrform the oper-
ations on L of the 5 nroblems.

2. Given 5 word problems involving
murchasing itens, the student
will correctly ansver U of the
5 nroblems.

lleadiness: Place value concepts;
familiarity with decimal fn,ctlons,
money recognition.

AV 1651 - p. 76

AT 1661 - pp. L6-LT7; Sh; 87; 129.
AT 1671 - pp. 86-87; 96; 116-117; 291; 303;

329-330.

HIW Bernstein et al: TROUBLESHCOTING IIATH.
SKILLS ¢ 1969, Chapt. 13 (p. 392)

REVIEI] BASIC TCRIIS & CONCEPTS OF GEOIETRY

VIA. Plane Geometry

7-8 REMEDIAL (Optional)

1. Given a list of basic geometric
figures and corresponding parts,
the student will identify with
705 accuracy the figure or part
vith its corresponding name.

Readiness: Point, line concepts.

AW 1651 - pn. 18-19; L8-L9;
17L-175; 206-207;
A 1661 - pp. 26-27; 62-63;
150-151; 7L4-175;
266-267; 286-287.

“ X7 1671 - pp. 28-29; 51-52;

128-129; 130-165;
272-273; 2B2-283;

80-81; 112-113;
2Ll-2L5.

96-121; 136-137;
214-215; 234-235;

68-69; 80-81;
186-187; 230-231;
-ho-341.

Cyclo-Teacher 11 61 through II 66.

3li Transparencies for fipures.

liakke ovn blocks and squares.

+ 2e Activities for making own models of

other figures.



RECOGNLITION OF GEOIBTRIC SHAPLES, INCLUDING
LINES, AND THEIR TCRMINOLOGY 7 - Optional

VI. Plane Geometyy

1. Student is able to match a list
of 25 geometric shapes and their
parts with the proper names with
807 accuracy.

Readines.: Tamiliarity with line
cancepts.

HRY 7, pp. 307-3L3.

STUDENT VILL HAVE A VORKING KNOWLIDGE OF
CINTRAL AND INSCRIBED ANGLES. 8 S

VI. Planc Gecmetwy

1. Given diagrams of ten angles,
the student will successfully
match each angle with its defin-
ition or with 1ts corresponding
arc or measure, as indicated,
with 805 efficiency (8 out of 10)L

Readiness: Understanding of angle
and circle :oncepts.

HRY 8, pp. 122-125

Student will learn definitions for
" Semi_circle ) 1" intercept ) 1 ﬂchord, 1
"inscribed," and notation for arc

Student learns a new way to construzi
90° angle by inscribing an angle yiipin
semi-circle.

This technique can be adapted t- ccn-
struct line segments of lengthe Vike

\3-



VI. Plane Grometry

1EASURLGIENT OF GEOMETRIC SHAPES

7-Optional; & S

1. Student 1s able to compute areas, HRU 7, pp. 345-390
velumes, or perimeters, as indi-
cated, from a set of 2% pr:oblemsl HRU 8, pp. 122-148
(ineluding werd nroblems) involv-
ing measurcmentg of peometrical Harcourt, Brace & Vorld, Osborn 2t :1:
shapes, with 807 accuracy. EXPLORING ARITHIETIC 8, pp. 171-194 A,
(Zspocially poed for formulas n:-dedl.)

Readiness: Ability to recognize MY, Nichels: PRE-ALGEBRA IATHENMATICS,
geomotrie shapes and their parts, pp. 306-335.
(Includes good cumilative test ~i~o.)

STUDENT WILL BE ABLE TO COWSTRUCT, USING ONLY | VI. Plano Gaom. Coastr,
COHPASS AND STRAIGHT EDGE, THE FOUR BASIC T

CONSTRUCTIONS. 8 S o
1. Mvon a compass and straight edgo, HRY 8, pp. 101-148.
the studont can roproduce the basic
eonstructions for: Student becomes familiar with terms of
(1) bisecting a line sepment; "porpendicular,” "arc," "bigect," “engle,"
(2) constructing an anglc similar "diagonal," *concurrent," "polygon,W ard
to a givon angle; "regular polygon."
(3) bisecting a given angle; and
(4) eomstructing the distance from "Constructien" contrasted with drawing
a point to a line segment; all or sketching.

with 1002 accuracy.

Readiness: I'anipulative familiarity
with oompass; working knowledpg: of
line-ray relationship and set con-
cept.




VI. GEQUETRY
-- page 1

SUPPLEMENTARY ACTIVITIES

FILM 40P - "FRWM A TG 2

Encyclopedia Brittanica

Super 8 MM Color No. S-80184 $17.60
ox

8 MV Color No. R-80184 $16.00

Concepts of line and point symmetry

are illustrated using a selection

of symmetrical and asymmetrical

capital letters.

FILh LCGOP - POINT-LINE-PLANE

Encyclopedia Brittanica

Super 8 Mi Color No. S-80160 $22.00
or

8 Mw Color No. R-80160 $20.00

Real 1ife situations - concrete

illustrations of points, straight

lines, and planes.

FIIMSTRIP - GECMETRY
Society for Visual Education, Inc.
(subsidiary of the Singer Co.)

Modern Geometry for Jr.-Sr. High - Color

for mobiles... or painted and glittered
for Christmas decorations except "many
states have neir laws forbidding this.'

Aderican Book Co., Deans et al,STRUCTURING
MATHEMATICS 7, ¢ 1966, Teachers Edition:
Chapt. 4, pp. 91-118, Points, Lines,
Planes, and Space.
Chapt. 9, pp. 257-300, Polygons and
: Right prisms.
Chapt. 11, Circles and Right Circylar
Cylinders, pp. 323-342
These chapters are good for 'Sharp
Thinkers,' stimulating practice
problems, and good reviews &nd chanter
tests.

Allyn & Bacon, Stokes et al, ARITHMETIC IN
Y WORLD 8, pupil pp. 151-159 or pp. 99-
101 in feacher Edition, for use of con-
gruent triangles, similar triangles, and
their use in solving word problems.

542-1 Distance and Betweenness {55 frames)
$42-2 Points, Lines and Planes (includes
convex sets and separation proper-

ties) (58 frames)

542-3 Angles - linear pair, supple-

mentary, complementary, per-
pendicular, vertical, etc.

RENTAL FILi. - DYNAMICS CF THE CIRCLE
U. of .iyo. 1968 New Films

14 min. (presumed black and white)
$3.75 for 1-3 days.

To state and illustrate definition
of circle, radius, chord, diameter,
arc, and central angle. To illus-
rtrate dynanic effects of variation
of one upon the other.

EASY-TC-PASTE SCLIDS by li. Stoessel
Wakl, Arith. Teacher Cct. 1965,

pp. 468-471

Easy diagrams for constructing oak-
tag models (solid) of Tetra-hedron,
Cctahedron, Icosahedron, Hexahedron,
60-faced solid. These can be used

Laidlaw, licSwain et al, LATHELATICS 8, ¢
1965, pp. 83-98.

Chapt. 8, pp. 149-166, Points and Lincs
Includes good evaluations and review
material.

Chapt. 10, Constructing Congruent Line
Segments, p. 185..., Triangles, p. 193,
and Parallel lines, thru p. 204.

Chapt. 11 - Perimeter of a polygon, .reas,
Volumes. Good thcught-provoking problems
in Self-Evaluation on p. 230.



VI. GECMETRY -- page 2

SUPPLEL.ENTARY ACTIVITIES

Amer. BcPk Co., Deans et al, ‘ GEOBOARDS

EXTENDING MATHEMATICS 8, ¢ 1966,

Chap ter 5, pp. 129-172 "Notes on Geoboards" and "

This chapter parallels our Holt- Geometry™" ards and TGwoboard

Rinehart-:inston text in many

senses and gives excellent thought- CG-10 $1.50 (believe for both pamphlet:
provoking exercises for practice;

brings in set union idea for tri- CG-9 Cuisenaire Geoboard$l.S50

angles, a good concept of measure-

ment of a line segment, suggestions Cuisenaire C £

for research topics. Bisection of 12 Church St§:§§"y of America, Inc.
an angle is shown on page 169, #28. New Rochelle, New York 10805

Contains excellent review pages
170-171, as well as a good Chapter
Test, p. 171-172.

See also Same Series, Grade 7, en-
titled Structuring hiathematics.
Chapter 11, p. 323, on Circles and
Right circular cylinders could also
be useful.

World Book Co., GROWTH IN ARITHME-

TIC 8 DRevised, Teacher's Edition,

c. 1957:

p. 128 - classifying nature designs
into geometrical shapes

p. 134 - geometric shapes into
designs

P. 129 - To Help You Remember is
summary of geometric
shapes together with
salient points of angles,
sides, etc. properties.

p. 130 - Recognizing geometric
shapes in every-day articles.

p. 131 - Symmetry in every-day

132 articles.

Pp. 136-137 and thru p. 147, on

triangles and angles.




VII. MATHEMATICAL SENTENCES

FILM LOCP - NMATHELATICAL SENTENCE

Encyclepedia Brittanica

Super & IM Color No. S-80078 $17.60
or

8 MM Color No. R-80078 $16.00

"Compares word sentences to
number sentences.

“Is" compares to 'Equal.’
"Is Hoi' compares to 'Not Equal to'.

FIlli LCOP - "INEQUALITIES"

Encyclopedia Brittanica

Super 8 Mi Color S5-80086 $17.60
or

8 M. Color R-80086 - $16.00

Laidlaw, MATHEMATICS 8, NMcSwain

et al, ¢ 1965, pp. 83-98.

Chapter 5 deals with Transiating

Open Expressions and English

Phrases into mathematical and :
using such expressions to solve

vord problems. This is excep~-

tionally good for vhat seems to

prove a very difficult activity.

Chapter 4, pp. 61-72, contains
Sentences about Numbers, Order
nelations, (pen Sentences, Re-
placement Sets, Solution Sets,
etc.




INTRODUCTION TO CONSTRUCTION AND IHTZRPRETA- v
TIONU OF VARIOUS KINDS OF GRAPHS AND LATTICES. 7 Optional

VIII. Graphing

1, Given 15 sets of ordered pairs,
student can construct various
tynes of granhical representation
as specified, with 80 accuracy
(12 out of 15). '

Readiness: Concept of ordered pairs
and set concents.

HRY 7, pp. 391-L19

STUDENT CAN GRAPH STATISTICAL DATA INTO
PICTORIAL FORM. 8 s

VIII Graphing, Pictorial

1. Given 5 sets of data, some in
word »roblem form, student can
granhically represent the data in
circle, bar, line, or picture
granh form, for L out of the 5.

Readiness: Student needs to be able
to interpret statistics as ordered
pairs.

HRU 8, np. L7-5h.

Institute of Life Insurance booklet on
"Sets, Probability, and Statistics" for
exarmles (196L issue).

HRW, Bernstein et al: TROUBLLSHOOTIIG
MATHTIATIC SKILLS, pp. 289-295 (includes
nans as graphs).

Wobster, Osborn et al: EXPLORING ARITH-
METIC 8, pp. 208-213.



STUDENT WILL BE ABLE TO GRAPH SETS QF POINTS
EITHER ON AN ARRAY OR LATITICE OR.ON . 8 S
COORDINATE PLANE

CWII. Graevire

L. Given 5 lists of ordered pairs,
student can construct graphical
representations for L out of the
5, on lattice or coordinates as
indicated. ‘

Readiness: Student needs number
theory concepts and a working
knowledge of directed numbers.

HRW 8, pp. 311-37h

Student is introduced to ordered pairs on
graphs by means of point location on
various arrays. (Army grid in exister:z
for entire world by locating "poinvs.¥;

Arrays are extended into coordinatcs - -
student learns terms of "axis," "quad-
rants," "symmetry," "slope."

Student practices graphing, including
graphing solutions sets for two conditions,
and graphing subsets,



REVIEW NUIBER LINE GRAPHS AND REINFORCE
PLOTTING COONDINATE PAIRS ' 8 REITDIAL(Optional)

VIII. Graphs

1.

2.

Given a number line, the student
can locate a given point on the
line.

Given a set of ordered pairs,
the student will plot the set
of ordered pairs on a coordinate
system with 70% accuracy (7 out
of 10).

AV 1671 - pp. 355-365.

Use colums and rows for locating coordinate
graphing noints.

HRV, Bernstein et al, TROUBLESHOOTING MATH.
SKILLS ¢ 1969, pp. 355-365.



VIII. GRAPHS
SUPPLELENTARY ACTIVITIES

Heath Co., Fehr Schuit, MATHEMATICS
IN LIFE 2, p. 421.

General rules on graphing.

~ -Also good on other 'measures.'

GRAPH THESE POINTS (to make a six-pointed star)
p. 175, ELEMENTARY MATH., 2nd Ed., Harcourt,
Brace & .orld, c. 1968, 1966.

A. (8,2) | To make a steamboat, graph:
B.  (6,5) A. (4,3)
C. (2,5) : 3. (2,55
D.  (4,8) c. (s,5)
E. (2,11) D. (5,6)
F. (6,11} _ E. (7,6)
G. (s, 14) F. (7,8)
. (10, 11) G. (8,8)
1. (14, 11) H. (8,6)
3. (2, 8) I. (9,6)
K. (14, 5) ' ' J. (9,8)
L. (10, 5) K. (10,8)
L. (10,6)

4. (13,6)

CLORDINATZES TC TR#CE A N. (13,5)
CHRISTMAS TREE
' : o. (16, 5)
Math. Tchr. Dec. 1568, p. 764.
. P. (13, 3)

MAKING LlODELS »e e

of S;dimensional geometric shapes (triangular prism, cube, balls of
clayj. :

Arith. Tchr. Cct. 1565, 'Geometric concepts in Grades 4-6' by Dora
helen Skypek, pp. 443-449, g



[

y  STUDENT IS INTRODUCED TQ BASIC CONCEPTS AND IX. Probability

BASIC TERMINOLOGY OF PROBABILITIES

8_S

1. Gdven a specific experiment,
the studen?, can write the
sample space for the experiment
ard can also identify the prob-
ability Yror a given specific
outcome,

Readiness: Famil:a %y with group-
ing principles,

HRW 8, pp. 29-39

(See also Chapter 15 in Addison-lWesley
new Book VI, pp. 312-321.)

Transparencies for overhead on both con-
cepts and terminology.

Petroleum company pamphlet on probabilities.

Red booklet by Life Insurance Instituts
(1964), SETS, PROBABILITIES, AND STATISTICS.

Laidlaw, JR. HIGH IATHEIATICS 8, pp. 313-
T331 (includes independent tests, etc.)
(1968) Chapter 12.



IX. PROBABILITY

American Book Co., EATENDING
lATHELLATICS 8, by Deans et al,
¢ 1966, Chapter 12.

This entire chapter is very

good on all basic aspects of
_probability including practice
exercises, suggested research
topics, and excellent revieu

and chapter test on pp. 415-416 as
well as an interesting cumulative
test on pp. 417-419.

HEASTAT, Probability demonstrator
Harcourt, Brace, .orld, Inc.

This little gadget utilizes

a honeycomb of passages for
tiny steel beads and one copper
bead, from top to bottom.
Fascinating!




OF TRIGOIOIETRIC FUNCTIOLUS OF SIiL, COSTIE, TAN-
GENT AUD COTANGENT

X. Trigonometr.v

STUDENT GAXIS EXPERIENCE IN WORKING WITH RATIOS (Rt, Triangle)
OF RIGHT TRIANGLES, WHICH LEADS TO DEVELOPIENT 8 S

l. Given two similar triangles, the
student can determine the missing
parts either by proportion or by
trigonometric function. Given
situations may be in the form of
word problems,

Readiness: Iileeds understanding of
right angle, right triangle, and
proportion.

HRW 8, pp. 1h9-192.

Student learns what two conditions are
necessary for similar right triangles.

Student learns to identify complementary
angles.

Student learms how to use trigonometric
tables and how to interpolate for in-
between values.,

Student learns definition of trigono-
metric functions in terms of ratios.
(No secant or cosecant is included.)

Student learns how to apply these tech-
niques in problem-solving and practical
applications.



X. TRIGONQUETRY - RIGHT
TRIANGLE

World Book Co., GROWTIH IN
ARITHIAETIC 8, Revised, Teacher's
" Edition, ¢ 1957.

PP. 248-251, Ratios of similar
triangles, using similar triangles,
and solving problems by similar
triangles.




XII. Progressions

STUDENT WILL BE ABLE TO DEVELOP SUil, HUIBER OF
TERIS, OR SPECIFIC TERII OF Al ARITHIETIC 8 _S
PROGRESSION

1. Given 3 arithmetic progressions% HRW 8, pp. 85-98.
student will compute the correct
sums for 2 out of the 3.
Student develops formmla for sum of

2. Given 3 arithmetic progressions,| series:

student will compute the correct

number of terms for 2 out of a + a

the 3. s= * n

2

3. Given 3 arithmetic progressions,

student will compute the speci-

fied term correctly for 2-out Student develops formula for last term

of the 3. or specific term (found in Chapt.Review):
Rgadiness: Student rust be able a = a * n-1)a ;

to utilize formulas and mst be
familiar with set concepts,

From the above formla, notation for
the number of terms is developed as

w0

sum of series

number of terms,

difference tetween any two
consecutive terms,

a_ = last or nth term of series,

vhere

[ .

(SN

n
and
a1 = first term of a series.,
AciTAL FILL - (IEAN, I.ED1 AN, 1.CDE

U. of .yo. 1968 Ne.. Films

13 min. Color $3.00 for 1-3 days.

Explrains that the meaning of average includes
the concepts of median, mode, and arithmetic
mean. LUses meaningful situations to develop
use and computation of average.




__I 83378
G 9 R

[ S

1.

The student can show

familiarity and know correc

T

‘1. A prepest can be used to determine
b if pPurther individual explanatiom

mathenatical meaning of the and practice is needed. Suggest a

language and symbolism of
sets to include the
following:

Roster, rule, element,
menber, null or empty
set, subset, one to one

orrespondence, equivalent

sets; fiaite sets,
infinite set,
reptacement set,
varlable,

domain.

list of exercises be selected and

study the reference materigl given
below,

2. "Basic Text", pages 18-3l

PROPERTIES (To IDENTIFY AND

I _II Number Theory

UNDERSTAND) J G9 3 endR

recognition of the proper
ties of real numbers as
listed below:

Cummutative ( Add. X ilu
Associative (Add %X Mul)
Distrivutive ’
Closure
Special »roperties of
zero and one, witu
resrect to addition
and riultiplication.
Properties of equality
Reflexive
Syimetric
Transitive

student recognition.
1423241 or a+dc A+0o
as an illustration of the
commutative property W th respect
to addition.

2. The student, by me.ns of an inventory

| test, will indicate aay properties

which need to be reviewed, studied
or introduced for the {irst time

g to a few students whose background
N :1ay not nave included all propertiesg

El3. "Bagic Text” pages L47-51
.‘ ¥ 55-36

" 61,67,69,71,
83’8u’ [£]

»
rages 87-08 gives an excellont
sunmary list of statements of
axioms, properties snd theorems.




FREPARATION FOR ALGEBRA

BASIC DEFIJITIONS AND CONCEPTS

'[ II1_REAL NUMBER OPERATIONS

; G 9 R

1.

The student can demoristrate
His recognition and under-
standing of the following
natinematical terms, signs,
and symbols:

WThole .iwaber, rcal aumbers
to include rational aumbers
use of t.e iunber line,

tae following signs:
R, <.
sighs of iaclusion,{ )] 2,
powers, base, exponené and
order of operation,

L

il 4

m-—‘) /

W

1. Use a pretest to deterriine 1t eny

2,

3.

additional time is necessary to
further reinforce auy apparent
weakness.

"Dasiz Text": pages 1-16
(Hereafter, "Basic Text" will
refer to: Modern Scnool Mathe

ematics, AY; bra 1: DolclanT, Woogon
Beckenbach, Jurgensen, Donnelly;
Houghton iiifflin Co., 1967.)

Use PFilmstrip #206 for individual
instruction. (Unless otherwise
indicated filmstrips are those
located in the Resource Center,SHS)

ADDITION OF POLYNOMIALS
Includes Subtraction as the Additive Inverae

l _III Real Number Operations

G 9 R

The Student will su0w that
he is able to 2dd al;jebraic
pPolynoiials cad is familiar
with and understa.ds tue
matuematical vocabulary
associated with the additim
properties as listed below:

Closure, addends,
coefficient, like terms,
binomial, trinomial, simnge
form, degree, aumner line,
identity element of add-
ition and the additive
inverse,

——

1.

2..

"Basic Text" Payoes L7- 6L, R
77- 82, R

. 95-106, S
PS (Film Strip) # 001, "Mieaning
of signed Juabers .nd low to
Add Them", may be :ased for
Individual studentc study o
Classroom use:



PRODUCTS Of POLYNOMIALS

III REAL NUMBER OPZRATIONS

G-9 S

& The student will show he 1.
can aultiply a nonomial
and a polynomial mnd will
ap. ly the distrivutive

2,

2. Applicaticn 1.
Tus student can siow niastepy
of finding products of
binonials by solving
problems requiring multi-
Dlication of gino:siials to
solve the equation.

Sufficient »>ractice should be given
in develoning the ability of #ic stude
to riid the »sroduct of two binomigls
at sight,

"Basic T Text"; ppn. 267-279

"Basic Text" pp. 276-277

FACTORING OF POLYNOMIALS

APPLICATION

ITI REAL NUMBER OPZERAT IONS

g 9 S

1. The studentv will be abje tc 1.
factor nolynomisls by

applying previous knowledge
of products,

2. The student vi 11 recognize
and apply tue 3 general
factor pattc*ns waich 2.
occur freguentliy,

3. The student W 11 ap-ly
factoring to polynomials
formed to solve various
types of word problems,

ne general developuient of
factorin:; should be:
a. Fii:d greatest monoimial factor.
b. Recoznizing a petern if it exist

and foctoring accordingly.
Tae Bat*erns are:

‘(a+bNa-‘b)
a2 + 2ab +b° (a+b)2
22

a - 2ab+ b2 (a- - b)

"Basic Text", pp280-300



3 )

'( III REAL NUMBER OPERATIONS
T

MULTIPLICATION OF POLYNOMIALS
ncludes Division as the Multiplicative G9 S
i Inverse

———

1. The student W 11 be abkE 1. The axiom of the multiplicative

to multisly and divide inverse a1d the rolationshin betweer

polynominils of 1, 8, and rmul.tiplication and division shall

3 terms with degree 0 to be established.

3 nd with coefficients Theorem: For all real numbers ¢

of re:l numbars, and all nonzero recl numbers b,

. . a=-b=- a(¥), waich gives the
Readiness; Previous ability definitioR of divisioa and
should consist of multiplica- implies tnat the set of real

tion and division of rational nunnbers is w.losed under division
real uaumbers,

2. Reference and exercises-"Basic Text"
pp. 106-115.

3. For reinforcementc the individual
may be referred to Filmstrip #002,
"Multinlication of Signed Numbers",

and #00l, "Absolute Value'.
Filmstrips are located in the
Resource Centper,




i

DIVISION (® POLYNO{IALS

p.

1. The student wi 11 review the [ 1l. Practive application »0 the ezoonent
lews of exponents i th laus with nenenial. ¢z r=ssi .5,

- respect to division and .
learn the meanins of the zero2. "Basic Text ", my 307-312,32L-~325.
and negative exponents. . - :

Yo " -\ i !
8. _Q_.‘_. = CL e > l
o.\:‘ |
be AV ] ) g
hd —t ea N \ {
aw - a" A l< T
C. LLEI gy J%S M =\
a. 4o
° q_ :I
e. Q:V" - __‘__
a ™~
1
2. The studeat i 11 be able to | 1. The adplication o the nrincipk s of
"~ reducs (simnlify), divide fractions i 1l be revicwed and
a71G cowbine (add) rational ; applied to 2lgebraic rational
rrolynoitial exnressions, : expressions.
2. "Basic Text”, pa. 323-338,313-323.
III REAL WUMB.R OPERATIONS
SUMS OF REAL NUMBERS i
“4ORD PROBLEM SOLVIUG i
! !
1. The student will trauslate |1, "Basic Text", pp. 65=66

a verbal st:tement into a

mathematical statement, 2. Review of Filmstrip ;001 "Meaning
indicating suns or real of Sizned Numbers and hov to
numbers nd s mHlify the add themnm.

expression to a single real
number correctly.




111 REAL NUMBERS OPERATIONS
G9 8

RATIOLIAL 'UMNBZSRS IN PROBILEMNMS

1. Tne student wiZTl "write . Special classes of probe ms poStibly

equations containing ©» “e! introducéd at this time involving
fractions fromafacts of fractions are: mixture, profit and
prob.ems snd solve for the . loss, cost, interest, work und time.
solviion saeby o 2% vioulld2, The multiplicative »ropriy of
equality wll be emphasized as the
Readinoesg: The stuldsnt should means of transforming open

sentences with fr.actional coefficien
into equivalent sentences without
fractions. ..

The importance of the check must be
eniotiasized In terms of the originsal

be familiar with ratlo and !
fractional cxpressicns, '
‘factoring and equation solwving,

equation.
"Basic Text", pp. 345-365

PROBLEMS INCLUDING INEGUALITIES

111 REAL oJUMBER OPERATIONS

G 9 S-R

]

1. The student shall be able to| 1.
correctly tr..nnslate into
algebraic language, word
problems containing expressions
of greater than, less than,

at leaxst; rore than, as well as
the equality statemnent.

Re-~diness: The student is
familiar wiclh the uniform .
motion relationshin, cost
relaltiabiiship and the meaning
of complementary wungles.

After forming the mathnemat.ical
sentence, t he student W 11 ocontinu
use this knowledge of solving the
equation to find the solution set
and malle a check of the numerical
answer,
"Basic Texi", pp. 169-180.
Fidmstrip #9&27,"Solving Equations
St nley Bowmar Co.
Filmstrip #210,"Solving Cquations"
2nd part, Resource Center, AH3
"Programmed tnits in Mathematics"
by Denmmark and Sample, fioughton Ifi
Co., will make an excellenx sourcs
of supnleuental help for 18t year
Algebra students and good reinforc:
ment for Alg II students. They -
may be obtained in Work-Problens,
Mixture Problems, liotion Prcbleus
and percentage at small con%.

(See 1978-69 catalog)



III REAL NUIMBER OPiRATIONS

WORD PROBLEM SOLVING
¥Writing The Equation

)
!
L |

= . f
3% Tho student shall wiite am |~ LCxample: 4 total amount of 232

1 gallons of oil is containad in 5
u1§;g§;iﬁf;§griﬁiisznor drums, each containing x gallons
problm sitastion and a 6th drum containing 32

) gallons.
5x 432 =282

gal. gal. total gals.
2. Equation should be a correct
statement of fact.
i 3, "Basic Text", pp.120~12l.

1

|

|
1

i IIIREAL WUMBER OPERATIONS
PROBIEM SOLVIMG |
SOLVING THE EQUATION !
Y. The student shall find the s -

1. Equations of tuis type shall be solve
by applying the Fransformations of
substitution, adding multinlying,
sub$racting acad dividing to produce
an equivalent equation whoszs solution
set can be found by inspection,

Readiness:. The student can J 2. The importaince oif checkinrg tue
write the proper equation tha apparent solution should be
expresses correctly the emphasizeod.
probln situation. 3. The sequence of pniroblen solv1ng

shioi1ld be reemphasized,

a. Read :nd decide what is to be
Tound.,

b, Choose a variable, identify it,.

c. Write an open sentence using
relationshinps found the the
problem or indicated by the
nature of thie problm.

d. Solve the onen sentence.

e, Check with requireients of problk

L. "Basic Text", »np. 116-136.

5. PFilmstrip #013, "Problem Sol¥ing

will provide suposlementzl
instyruction.

root or soluticm to an
algebraic equaticn uth onses
variabk to the lirst
dagree,
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OPERATIONS WITH RADICALS
Irrational Mumbers

III REAL NUMBIR. OP?ERATIONS

G 9 S

1. The student will apply the [l. The »>roperties of rgdicalsy, _.
properties of roots to g T V\‘j D T T ¢ -3
radicals in order to simp- Ve N T oNab w/y - 0 b
1lify them and nerrform the help to simplify radicals to
four fundamnental ovnerations better facilitate their combiaation
with sets of radicals. 2. "Basic Text", pp. U437-L440..

3. To solve a racical equation
a. Isolate the radical in one merl
b. If square root; square both
riembers.
c. "Basic Text", pp. L51-i61,
; ! III REAL NUMBER OPIRATION:
! IRRATION AL lUMBAERS l
[}
| | 1.
1. The student will extend 1l. Zmphasis should be placed on

his concent of irrational
numbers and be able to
approximate their

decimal wvalues,

squares, square toots, the
decimal notation for rational amd
irrational aumbers, and to recogniz
and »roduce them

2., "3asic Text" pp. L19~430.



= ,_ [ _III RiAL SUMBER OPURATIONS
SYSTEMS 0F LINEAR EQUATIONS —
PROBLEI SOLVING ¢ 9 s

1. The student will.translate I. The translation of set'of facts into

word probkns into equations a pair of equations in two variables s
using two variables and should be first practiced.
correctly solve the system.| Example: The sua of 2 numbers 1s Lo
and their d@fference is 1l..
X+ y=L0
X - V=

2. Various foruulas to be used suould
be reviewed. - .
Uniform wotion rv't7'*C/

Cost formula n-pP —C
P - SVVW v('f ‘ k‘_’y\q"\"\s_

Perimcter

Relationship of parallelﬁfi'*f; = R
and opposite forces c¢¥v F,-Fr=A

3. Enphasize many »nrovleas c.nn e
easily solved by using 2 voricbles

Li. "Basie Text", pp2l!~-251.

5. The liatheuiatics Teacher.
Jan. 1960, p. 12.




VII = MATHEMATICAL SENTEWCES

ALGESRAIC EAPRESSIONUS AJD SEUTZIICSS

WITH VARIAOLIS G 9 R
1. The prospective algebra 1, If additional stud; and practice
student will show his is needed, study .:1d use selected
ability to transform word “Xercises,
phrases into mathematical " Basic Text'", »n». 35-45,

expressions using variab]xssi
quantifiers and onen !
sentences.
Readiness: The student shoula!
be able to solve open sent-
ennces in one variable, J
(ecuations and ineguzlitie

{
'
{
'
|
l

!

VII MATHMATICAL SENTENCES
INEQUALITIES IN MATHEMATICAL
SINTENCLES G 9 8

“1. The stuadasnt Wl 11 be zble to . Transformations used to affect the

apply the axioms, theorems, : solution set are substitution,

and transformations of a.dition, subtractidn, multiplicatios

inequality to produce a and division.

solutionset,

2, Particular attention should be paid

Readiness: The student should to the reversing o arder of the

be familiar with the symbols inequality when multi»ly or

of inequality, and - 'ta the dividing e ci member by the

axionn of co.iyarison or ; same negative nuiber.

Tricliotomy.
3. "Basic Text", vp. 145-151,157-165.

o Filustrip #9426, "'Inequalities",
' Stanler Bownar Co,




INTERPRETATION OF DATA #ND PROBABILITY

IX. Statistico

G-9-C

become familiar
>ny organization
.on of data, and

The student v~
with the col:
and interpret.
probability.

4,

5.

6.

Specific topics to be accomplished will

be to:

(a) Arrange data in forms that indicate
frequency, cumulative frequency,
percentile, mode and mean.

(b) Find variance and mean deviation.

(c) Find elemcntary probability of an
event, P(E).

Basic text, pp. 587-616.

Filmstrip #209, "2n Introduction to
Probability, Resource Center, 3SHS.

"Non-intuitive Probability, "Math Teache.,

May 1969, p. 361l.

"Gambling Doesn't Pay.'"--Probability
Math Teacher, March 1967, p. 200

Use simple experiments such as coin
tossing, card drawing, objects in a
container, etc.

ANGLES, FUNCTIONS, APPLICATION, VECTORS

X. Trigonometry

G3-0

|

The student will learn how angles 1.

may be used in many practical
problems, the sine, cosine and
tangent function, use of tables,
and the use of vectors to re-
present displacement, velocities
and forces, 4

W N

Since the student has some previous
experience with triangles, the time may
vary and some effort should be m:de to
feinforce and add to his previou:z know-
ledge of trigonometry.

Basic text, PP. 545-581.
"How Shall we Define Angle''?
Teacher, Jan. 1967, p 18.

The Math



e

IX. Statistics

l " PERMUTATIONS
Gll-S
1. The student can compute the : 1. Develpp'the basic relationship orforme
number of zrrangsments or per- ula for amputing permutatuions: P_=n!

mutalions oi a.set of objects
urder vexying zsirictions.

where n = number of objects and n! =
n(n-1){n=2) ......{2)(1). Use three
objects = A,B,C and show how they can
be arranged in a row.

_(ABC). (ACB), (BAC), (BCA), (CAB), (CBA)

3f 3 = 3f ='3x2x1 =
Place the restriction that a iesser
number of objects will be used than
those available.

© P = a(n=1)(n-2).....(n-(r+1))

6 arrangements

Involve the fundamental principle of
counting by examples such as how many

‘different odd 3 digit numbers can be
. formed from the digits 1-9, if no digits

are repeated. Using place systems,
Fill the units pluce first. This
gives 5 choices, leaving 8 for the
tens place and 7 for the hundredths
place, giving (8x7x5) )

References: Algebra and Trigonometry
Book 2; Dolciani, et.al.




SPACE GEOMETRY - 3 VARIABLE

X1. Geometry

~ be found correctly and some

The student will learn about
linear equations in 3 variables
and how they may be graphed as
planes in space.

The Solution to a set of 3
equations in 3 variables should

verbal problems should be solved

1

This should include ordered trinies
and their graphs, spaece coordin:zte,
graph of the plane (ax + by + cz = d)
in -space, use of traces, and lines in
space. :

Basic text, pp. 510-544,

{ XLII. Functons

THE QUADRATIC FCRMUL £

!

The student will be able to solve

a quadratic equsuion by completing

the squzre and be shown how the
quadratic formula is obtzined.

The student will learn the
quadratic formula by using it
to solve equations.

1,

Emphasis will be placed on the fact that
completing the square enables orie to
find irrational roots when factoring
will not work. (ratioral roots).

Basic text, pp 448-452

‘The discriminant will be emnhasizec

(b® - 4ac) and how it indicates charac-
teristics of the roots.

Application should be madé to nroblems
where it is necessary to use the formula
to simplify finding the solution.

Basic text, pp. 448-457
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SLOPE,INTERCEPT, AND RQUATIOXN OFTHE

LINE

AL ANALYTICAL GLOMETRY

G 9 S

1. The student can find the
slope of a line and use the
slope and intercept conncept
to determine tne equation
of a line.

Readiness: .Be able to obtain
the coordinates(ordered
vairs)of 2 woints on a line
graph on the coordinate
plane. The bazrms abscissa
an o:dinace as names of
the two parts oi the
ordered »:irs wmay be
introdiced.

1. Concoet of slope snould be introaduce

[Nol® ]

as a ratio of vertical cuangs to
horizontal change. If the coordinat
axes are naned X and ¥ and two point
A 'nd B have coordinstes {xy,y,), (X;
resnectively, then the slop&(m}

Jo-v1

2.}(11

Slope suoull be com»nared to the niter
of 2 root in coastruction i nd
percent grade of a road surface.
Eaphasis(A 100% grade is not vertice
but equal to a slope of 1.
1 21005

4{;3' M 210210 =100% prade
Show” that the intercept will rean tb
¥ intercent desi_nated by (b).

A line cm be suown to lave a slowve
and an intercept. Use sra»sas.

A line can ve renresented b the
equation y mx Db, called the
slope~intercept {form of the straight
line, ’
The equation of a line can be writte
if the slope (m) <«nd vy intercept (b)
are lmown.

The x and y valuss o thie coordinate
ol a point on a line will deternine.
the y intercent waen the slove is
knovm, and the ercuation ol the line
can be deterained. See 5.

Zer10 slope o)X the 1orizoantal line
and no slo»e of t..e vertical line
snould ve emphasized as we:: as

the negative » d ros.tive slone.
"3asic Text', »p.206-216.

Pilmastrip 208, "The Slo»e of &
Line", Resource  Center, SHS.
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GEOMETRY DISTAINCE FORITULA

ap—

AT ATALYTICAL GEOWMETRY

— emarm——

b

i
@ 9
|

1. The student will recall - 1.
the Pythagorean theoreri,
how to find the distance
between twc points on the
number line and apply them’
to form thes distance farmulal.
and use 1t to flnd distance
between given noints on
the covrdinate »lkane.

\

Practive with the thegrem and

its coaverse. Use general notation
for points (x3,yq), (%o,¥yp), ete
a..d develop the 1stanco 1ormu1a.

"Basic Text" pp L31-437,

ORDER#D PAIRS
EQUATIONS Ix TWO VARIABLES

XI AFMALYTICAL GEOMETRY

G 9
S

1. Student shall be able to A
relcate thie equation in two i
variable s(first degreejto !
the straight line and the |
solution sets to ordered |
pairs{coordinates) ;

Readiness: Previous eA)erlencd
with the one-to-one b 3.
correspondence vbetween the
set of all »oints of a :
nlane . .ad :he set of all !
ordered pairs aof real L.
nunbers,

The plottinz of noints(ordered pcoirs
on the coordinate plane aud the-
equation also should be practiced,

Tue eneral Torm of the linsear
equation shonld be reco_nized
as Ax+By=C.

Linear inequalities should be
rekted to the graph and the
open and closed half plane.

Fitmstrin #9uh7,”Coordinﬁte
Geoitetry" and 9428, "Grapuiag
Equalities" St. nley Boumar Yo,

"3asic Text", p».189-205.
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SYSTTis CF LISAR FQUATIONS

XI ANALYTICAL GEOMITRY

CRAPASA IUTORPRESATION AWD SOLUTION ¢ G 9
' S
I. Thn couG 1< con o-.ermine T. Given li.car s;stems, grapn cad

wr estimate Y.~ coordinates find the solution sets.

o. the noints of irtersec- .

tions of 2 o nuie lines on Tae neanin; of consistent and .con-

the coordinate plane, .nd sistent, as applied to a lincar system

the equivalen sy ste.: can should be understood.

be obtained. wuichh can bve

used to zive tle folution 2. M"Basic Text" pp. 229-235.

set. . '

3. Filmstrip # 7028, "Graphirg Equatio

Readiness: Ths student should . by “ta.ley 3»wmar vo. can be review

be able %o evily and quiekly :

sketeh tue correct graph of |

a linear eqguation

!
|
!
]
|
|
s

XI AJALYTICAL GEOMBETRY

SYSTEIS OF LTiIEAR AQUATIOWS
ALZESRAIC SOLUTIONS G 9

S

Sr—cavrren . csad

1. The swudecat can solve systems: 1, lndicate t'e characteristics that
of linear eqguations having ! tell waich method will most readily
2 variablss, eliminating l and easily obtain the solution set,
one of the variables by X such as, like and unlike signs,
substitution, addition, or i value of coefficients o ind when

subtrattion and checl: the { substitution is indicated by one

solutica sct. i term having the numerical coafficie

; of (1) ons.

Readiness: The student can i

multiply both memters of an

equation by the number i
necessary to rinke the
coefficients of the same
vari.ble alike.

2."Basic Text", pp.235=2Ul.




INEQUALITIES IN TWO VARIABLES

%I ANALYTICAL GEOMETRY
o
s

ST

l. The student can correctly

Readiness:
previously graphed the

graph a system of inequal-
ities and show the set of
points (intersection of

half -planes), whose coord-

inates satisfy the system.
The student has

linear equation 2 nd the

linear inequality. e

L. Emphasize the brianging together of
algebra and geometry in showing the
solution.,

2."Basic Text", pp,252-253

LINEAR PROGRAMMING

XI _ANALYTICAL GEOMETRY

¢ 9
0=n8

2.

The student will become
familiar with the present
day importance of linear
programming and can find
and graph the restraints,
find the corner points,
and indlicate the polygonal
convex region.

The student snould be able
to correctly interpret the
graph.

Tais 1& a8 MOAt lmportant
recent’ <avelopient in math of
a.practicol application of a large
part of the previous algebra.

It is widely used in areas of

business and industry. It shows &
particular use. of inequalities,

Ses "Linear Prograuming Problkms f{or
1st year Algebra", Ehe Mathematice
Teacher'™, March 1960.

"Basic Text", pp. 253-258

Transparency Set, #519 AC3P, by

Creative Visuals would be useful,



' INDIREGT PROOF

Ot — . ¢ &

XII REASONING

G 9 S

1l.The student shall understand
the steps, reasoning and
logic of the indirect proof.
and properly use them in an

exe¢emple of an indirect proof

of a hypothesis.

Readiness: Thne student has
previously used the direct
proof.,

1. .
“a. Start with the hypothesisg and

To write an indirect proof:

two possibilities-one true end
one false,

b, Now show that one possmolllty
(the false one) leads to a
contradiction of an uccepted fac

¢c. Thus, the second(true) possibili
must be the case. (The coirclusi
is true).

This indirect proof is quite often

used for the proof of thporéms

relating to inequalities.

"Bagsic Text", pp. 151-156.
Filmstrip ,#/94l11, "dature of Proof",

Stanley Bowmar Co. Tais can be
used to re-emphasize the direct prc

Filmstrip #210, "Proof in Algebra"
in Resource Center, SHS, 1lst part.



i  FROOF OF ALGEBRAIC THEOREMS

XII REASONING OR LOGIC

G578

1. The studen® w' Ll be able to!
- begin wiili a hypcthesis \
(theorem) ar? prov.end by means !
o a segr oz of Sruo :
atatemen-a {axi~m1 and
propertics) to i™3 ccnclusion
in a logical marier,

"Baoic Toxr:t", pp.71l-T76.

1.
2. Review of previously siudied
propertiea cf real numbers such s

Clozuro
Substitution principle of equaiiiy
Addivive Inverse
Aagociative axiom of Additicn
Additive Axio. of Zero
rancsitive proper ty of equalits
Cormutative property of Acditioa
Comimtative prope rty of multiplice
Other axioms, properties an?
proven theorems.

COMPUTERS AND PRCGRAMMING

X1 REASONIJG OR IOGIC

| G-9 O

- 1, Thoe s.udont wi.li become '
cquainted with and learn to
write simpls programs in
new programming language
and study som~ mathomatical
conmcepts inrolved.

1. 8ymbols to indicate procecuo:
flow charts to describe how
procedure or algorithm is to bo
carried out; assignments, stabtc:
mentes and programming language
are to be covered sufficlently to
give astudents some insight
into the world of tue camputer,

2. "BASIC TTXT", pp. L72~509

3. "Hiatory of Computers", The
Mathematics Teacher, Jaan. 1968,p.L%.

i, Use cample punch cards, printcut
~heetg, etc.
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l A LICATION CF DIRECT AND INVERSE VARIATICN

XI1I. Functions

G9-0

The student can translate a
problem intc an equation eand

find the solution when the types

of variation are combined.

Proportion and/or the eguation
involving the constant of var-

iation can be used.

o~

Y

Joint variation: Let x vary jointly as
y and 2. Gives-- -
x/vz = k or x)/x, = ylzl/y222
Combined variation: Let v vary directly
as T and inversely as P. This gives--
VP/T = K or V,/V, = T,P,/ToP)

Emphasize the large number of applicati cms

of variation that can be found in the

physical world.

(1) rate, time relationship

(2) volume of a gas

{3) mechanical forces, the lever, pulley,
gears, meshed (transmission)

{4) electricity
(5) gravity
(6) Orbiting satellites and moon trips

Basic text, pp. 408-413.



THE QUADRATIC AS # FUNCTION

XIII. Functions

G9-S

 bola and how the value of the

The student gill identify the
guadratic ax® =+« bx + ¢ as a
functign in the form f:

X~ ax_ + bx + ¢ and further
identify the graph as a parabola.

The student will identify the
minimum and maximum point and

corr:late the point with minimum !

and maximum value of the function.
The point will also be identified
as the vertex.

The student will understand the
meaning of symmetry of the para-

domain at the axis of symmetry
can be used to determine the
vertex and the minimum or maxi-
mum value of the function.

1. Quadratic functions should be graphed
over the domain @ and note particularly
the zeros of the function. Compsre to
the solution of the equation ax“+bx+c=0.

2. Basic texty pp. 394-400.

3. Film strip #207, "Quadratic Equation and
Solutions”, Resource Center, SHS.

4. "Useful Generalizations of the Concept
of Functions,” Fath Teacher, Oct. 1959,
p 444

1. Basic text, p. 395

1. Basic text, pp. 395-400.




DA R L. B XIII. Functionjs

EXPCHLITS - ULTLPLICATION
S -} 69-R-5-— . .

1. The studentsball be able 10 apply} 1. Show that exponents can be literal ‘Humbess
the laws of exponent' for multi- as we as real numbgrs. Use" $ufribient

plicatxon to indicated products of var? of examples to” determine near
expressxons containing powers. 10 sracy in application of the 1aws
The laws are: For all real numbers of »nts. Be sure that the difference
a end b and all positive ihtegers - : ab2 and (ab)2 is understood,
™ and n:

. 2. Filmstrip # 9423, "Exponents”, Stanley
(1) aM.a" = gmn 1 Bowman Co.

(7} {220 = o . ~o- 4.3, Besic text, pp. 267-272.

(3) (an)" = a"p®

(4) 1f ab = 0, then a = O or b 24

" o R = To ™




XI11I. Functions

INTRODUCTION TO FUNCTICN
G9-S

1. The student will learn to recog- 1. The formal introductiocn tec function can

nize, write, evaluate the mathe- be based on using the following concepts.
matical connotation of the term (a) mapping diagram showing association
function. ordered pairs, leading to the dc¢_.ini-

tion .of function: The first compon-
ents of different ordered pairs in a
set must be different.
(b) If not a function, the set is a re- *
lation.
{c) Range and Domain are to be introduced,
(d) Symbols J and R, meaning integers,
and real numbers respectively are to

be used. . .
(e) Function notation should be empia-
N sized. o '
{l; (x,5%): x R
2 X Sx

, (3) f:x 5x
(f) Be able to find value of the function
at a specific value of the domain
F(3) = 5'3 using c.

2. Basic text, pp. 377-387.

3. Lively Functions for Algebra One,The
i'ath Teacher, ftay 1969, p 365.




LINEAR FUL.CTICN - DIRECT VARIATICN

-

1. The student is to learn to ident 1. The linear equation in the form v=mx' b
ify the function concent with th changed *n function notation is:
linear equation and narticularly f:x 9 mx+b
the form of the function commonl or set of ordered pairs
referred to as direct variation. { (x,£{x)): f{x) = mwae
note y=f(x) (m is slooe, by i~ v int,)
2. Special forms would be findinc zero of
function (letting y=0 or findinc the
value of the function at zero!l.
3. If ™= 0, you have the omnstant function.
4, If b=0, and m is nonzero, you have the
function commonly called direct vartation
Yy = mx.
5. 33sic text, pp. 387-390.
XIIi. Functions
PROBLE' SOLVING - DIRECT VARIATION
G9-S
|
1. The student can translate problems

involving the linear function into
equations, using ratio, proportion
and correctly solve ne problem.

1. Direct variation and the proportion of
direct varictions. One to be brought
into use as many practical probiems can
be easily solved by the linear function,
ratio, and proportion.

2. Basic text, pp. 391-374,



X111, Function:

THE POLY-'OMIAL FUNCTION

G9-

1. The student can make a rough 1. Review the graphing of the linear and
(graph) sketch of a polymomial quadratic function by preparing a table
function of the 3rd and 4th de- of arguments and values.
gree ano estimate the zeros of .}:
the function. 2. Emphasize the graph of a polynomial

function with domain R as a s~>cth curve,
At present the student should be able to
plot sufficient points to make a rough
sketch.

3. Basic text, pp 400-403.

XI111. Function§

THE INVERSE FUNCTION
G9-0

1. The student can identify, under-] 1. Use rt = d where d is constant and show
stand and use the function rep- by a table of values that r and t vary
resenting the incerse variation inversely.
xy = m where the domain is underd

stood to exclude zero. rijt
SO 1 Given d = 50 miles,
251 2 r in mph and t in hours.
20| 24
1005
51 10

2. Graph an example of the inverse: xy = 12
obtaining a form of the hypsrbola.

A

£

.\
Basic texi, pp. 403-408

4, Filmstrip #203, "Inverse Bariati- ." in
resource center, SH¢

(98]
.




AN INDIVIDUAL LESSON °ROGRA!! FOR ALGEBRA II

This.program is designed for use by an accelerated <X~ on
an individual basis, where each student can proceed at his «
ability rate, or it may be used for a i'e_jular class worki.g
unison on a lesson per uait of time,

It is based specifioally on the- textboot presently avaiiable.
This text is: Dolciani, Wooton, Beckenbach, and Sharron, Mod.:-
School Mathematics, alzebra and Triczonometry, Book 2,(Bosto::
Houghton YATTIin Coi, 1968). Notatlion will %olIow the chapts+ 2-4
section numbering system ol tho text. For Example: 6-2 refer: -
Chapter 6, Section 2.

Lessons will be numbered, a tries,very specific objec ~ >
will be given and detailed, sugzjest=d activities will be lis.  °
by exercise number. 0dd numbered exercises will be given a: ">
students will have avallable to them the answers.
The following code will be used: 1/1,3,4 means page 14, 7. . 1,3,L.
R - Read and Study 0 - 4111 refer to Oral Exercis -
S -~ Will refer to exercises of previous sections for
reinforcement and review. This is the Spiral conce:’

Certain procedural instructiona listed below are re~o - nded
but may be changed in any mamner desired to best achieve th: .. iective.

The exercises listed in the activities may be kept ir 2

sniral bound notebook in numerical sequence. The work wili =ne

complete, showing all significant steps, so it can be easily
interpreted. Each student will chezx ais own anawers for e-cv i3 sson.
Exercises found 1 icorrect in a1y lesson will be corrected direc-.ly
following the le sson.

Periodic evaluations, by number, are iddicated ot tae end
of certain groups of le ssons. A certain minimum score siouid L@
established, and any test score below tuis minimum should require
additional work, heln .a1u instructicn. The student should te
respoaaible for requesti.n; 2ad ottaining this help. A retes of tae
particular chapter should be taken Before proceediny to the next
objective.

A particularly low score may ndicate more extensive wn.i
and this may be accomplished by the use ol "Projrammed Practicz:',
This Programmed Practice is : campanion publication to the bh:aic
texbook and may be obtained from the nublisher. Additional o 4
supplemental material, visual aids, etc., sliould be ased Ihzne  zpr
available. Filmstrips numbered with three digits are tuose
available at local Resource Center.

Mininum standards ol rerformance should be determinnu .
fit the location, situation, etc.

Pretests over concepts aand subject matter o, certoin
chapters, which may be of a review .lature iray be _iven to wuc’ ' .ine
if stude.t conld proceed,

Specific and clear instructions should be ziven to tb¢-
class as to the implementation and conduct »f this program.
Good class notes, individual projects, supple.iental reading
should be implemer.ted.



ACCTVITYT
If »retest score is satisfactory
rocead to losson 7

77 | |
m - OBRISOTIVYE,
. Give pprctost over Caund 1

= -

1 To rcvieu matnrenatic:l R, 1=1 5/1,3,7,11,13,15
statc. ionts ? 0 h/l-aa ‘

é To review oonoepts of sota] R le2 and l-

! syabols used, and the real Pl 19&1;51721232729
awidbers; wee of variaklas « . UJ.-:O: 9515 FAnST

' uantifiers and open sent, |
',"'l hv'i'e‘ﬁ conditional and ' 0
-| converse statements 8. 15[29,31

’! I To review and relearn the | 1-5, 25/3,7,9,11,15,17, 19, 23,25
basic axioms and prope rtie:*- S, 1L/21,23.28.27

e Tost #1

of real numbers R, 1~
S To review theorems of ‘ 0, 30-31/1-23 odd, 25-28 all
| addition an their proofs. 1-6 32/7,9,11,15,19,21 23
To be able to prove some 4/3;,35
simple extensions of.some R, 1-7 FS #210

prom rtiles.

6 To review basic theorems 1-7, 37/7,11,15,17,19,21
about rmultiplication.

“ITo be able to set up. some Take Test # 2
proofs of theorems about
mudtiplication

If average of test i# 1 and | Complete 41/1-57
#2 is below Then taks retest over Chabd. 1

7 To learn what constitutes R, pp. Lh-N47

an Abelian Group and be h6/1~12 all, 13,15 17
introduced to abstract
| group theory

Take pretest over contpats of Chap 2
If score is satisfactopy go to lesson 18

8 '|To review the required " |R 2 0 54/1-30
properties of operation for 56/3,7,13,19, 21,25,27,29
| solving simple equations R 2«2 ~ FS #21h

G Tn review ovnerations W th 2-2 '
p01yrlornials 60"61/1 S 9,13,"‘",’-‘-1,“—5
: 8, 1/ wrlte 25,27

R 2-3 PFS #214

10 |To review the gperational 2=3

prom rties of equality used| 65-66/1,3,7,11,17,21,27.29,37. Ll

for transformations to S Slp/wrlte 25

produce equivalent . 2-li{study problem examples carefully
equations

-y




Iaasod
No

OBJBCTIVE - ACTIVITY -
To apply algebra to prob- .
11 | Ems by develoning a 2-11
sequence of action. 73-75/5,7,11,19,23,25,29
1. Read problem, what is to] S 66-67/31,33
be found? FS 7#013 and #210.
2. Select variabk .
3. Write equation based on
given information.
4. Solve the equation or
open sentence, -
5. Check result Wi th the
problem.
12 |To continus to improve 2=l
problems solving ebility |[|73-75/9,13,17,21,27,30,31
' 67/37,39
R 2-5 Take test # 3
13 To review the Xiows of 2=5
inequality and application 81l-82/%S; 9,13,17 21
to problems 82-83/1,5,7
S 75/26, 32
1} ] Te continue to practice s 81-82/3,7,11,15,19,23
and improve problem solvinz| 82-83/3,9,11
ability with inequelities S?éhS,h?
15 §To review the absolute le~6 87-88/1,5, 9,11,13
value in equelities and use| 8 674L49,51
of mion 'nd intersection R 2-7 FS # o0l
of sets to facilitate
finding solution-sets
16 |To review and bo able to 2«7 92/1,3,7,11,13,15
use the theorems of order s, 88/25,27 Take test # L
I average of test 3 and i [Complete #1-36 pages 95<96
is below Then take Chap. test #2
— e e T
17 |(To learn the symbols used Read and study pp. 99-103
in math logic 101/1~17 ‘odd
18 |To learn what a sequence is B 3~1 0, 107/1-1t odd
and the characteristics o 107~108/1,3,5,7,9,1~ 13 15,17,19
the arithmetic soquence R, 3-2 FS o 5
19 |]To discover and use the 3-2, 111-112/1,5,7,9,13,15,19.
formuls for the general s, l108/21, 23,27
term of an A.P and to R, 3-3
find the arithmetic mean
20 |To find the sum of an B-3, 117-118/1,5, 9,11 13,17,21,29
arithmetic series and use s, 1l2/21,25,27
of end interpreting the 112»113/1 5,9,
sumation sign (sigma)




Lesson

- §o. OBSECTIVE ACTIVITY
21 To continus to develop S, 11/-115/19,25,27,351
r:astery of use of the 118-119/1,7,11,13
AP by solvin problems 113/11 112/29 Takdé test # 5
involving the Arith. Prog. R 3-4
22 |To learn what a goometric 0, 122/1-16
sequenco is and discover and 123/3,5,7,9,13,17
use the formula Ior 123~1214/1,3.5,7
the nth term of a G.P. S, 1127231 FS ' 006
R, 3~5 .
23 To be able to find the 3-5, 128/3,5.7,9,13,17,19,21
N geometric mean (s) S, 12/9,10,11 :
R, 3-6 Take tost # 6
2l {To learn what a geometric 3=6, 0 131/1 10
series is and to discover - 13%/5,9,13,17,19,25
and use the sum formula. S, 128/23, 25
The summation notation 123/15
should be undersmood ‘ R, 3-7
25 |To undersitand meaning of 3~7, 136-137/1,5,9
iimitof a series and be S, 131/7,15,27
able ot determine. the 132/1,5,9"
boundednecs. R, 3-8
26 |To be able to determine 3-8, 141/1,5 9,13,21 25
the sum of the infinite S, 137/3 7 . Take test # 7
geometric series S # 20L

I average of tests 5,6, and

7 is below

- s o o S

Complete pages 1lL5-146/1-25

Then take Chap. test # 3

27 To review function and re- Rs; L4=1
lation, emphasizing domain 152-153/1,5,7,11,13,17,21,25,27
and rangse. R, L~2 PS # 212
28 |to be able to draw mapping |'+~2, 153 -159/1,3,7,9,15,21,23
diegvams of functions and S, 159—153/3a11 15,19:¢3
Lo granh functions on the R, Iy 3
coordinate plane.
29 |[To review tha graphing of Q-B:.163/599,11915,19921;27:31,
the linear eguation S, 159725,27,29
AEG D= ] R, lL~i
30 |Revisw the graph of the Ly, 167/5,9,17,19,23,27
linea» inequality S, 163/25,33 159/31 153/31
R, L~5 Take Test # 8
31 7o review rhs various L4~5, 173-174/1,5,11,13,%5,19,25,29
aspects of siope of a line S, 167/25 153/29, 33
and methods of obfaining R, L-6

the siope




Less-n

No.

CBJELL L 1 .

ATV

N

[y

532 : To be able to write the !

& points on the “ine,

{
squation of a ljne, given

slope and 1 point or sliope
and the y intercept.

s a. o e

4~6, 178-179/1, $9,11,17,19,23,25
Ss 173/17 174/33
R, b~% FS # 208

cquaiicn of a planc as g

3 dimensionul crowing on oa
plane using intercspis and
tracey,

]

"33 | To relate the linear T-u~7, 184~185,1-13 odd

: function to direct vari- I8, 178~179/7315,27,3l .

! ation, to find the coastant! R, L-8 Emphasize the different

' of variation(slope) and ; forms of function notation.
to for:n the proportion of :
variation. i

34 | To relate Iunctions to ; h-8, 188-189/1,3,5,9
special. forms, using i 8, 186/3,7.9 179/35,39
different subsets of the | 173/17 Read pp.19l~195
domain such as the step 5 Take Test # 9
function

35 [ 7o be abbto graph csystems R, 5-1
of linear equations in ths . 202/1,4,9,11,13
plane and producc a s S=c
solution set,

36 | Fo solve syatems of linear ;| 5-2, 298-209/1;5,9,13,17,21,25,33
equations by transformationi 8, 202/15,17
involving elimiuation of ! R, 5-3
one variaeble by substi- |
tution, addition or subtr. ;

37 | To show ability to soive | 5-3, 21h45216/7,11,13,15,19,23,27, 31
problems using 2 variables | S, 209/37
and forui :g a »air o» | B, 54
system of ascuvations. ;

38 | To show tha apnlicatica of T—;«h, 220—221/9:11:1?,21,27,31
gystema of iInequalities 221/1 '
To tho very imhoriant 3, 215/29 Telte teost #10
present day linoay R, 5.5 :
Programming mothed,

39 | Po weprucent on the planao 5-5227~°28/l,539,13,15,19,23
ths 3 édimennsional conceps 3, 222/5,6
by plosting ordered tripies
Wwith rsspect to the 3
dimensiional axes.

4O | To continue practice 5, 227-228/7,11,17,21
with the graphing concept 221/59,33. 222/7,8

bl | To be abls t©o repraesens ths

5"‘6: 23}4-/1:5: 9:13:17:21:25
S, 22%/2 214./1)
R, 5.



Lessoﬂ : ;
No. | 03 JECTZVE | ACTIVITY L
"2 . To continua practive N S, 2373, 7:11;15,19,23;:27. ‘
. with sketchmng the plane 221/35
~in 3 ¢"ixicnal spacoe. , R, S5-7
—~ ' ;
43 . To be ablc to represent i 5=T, 2&0-241/1 5, 9,13 17,21
‘ graphically 3 pleznes and ! s 2y1-242/1,5
: their pt(z) of in%crssctim ' ‘s 234/39
' Alo be able to male the i
! algebraic transfcrmations |
}  — to give the solutica set
: ! corresponding to the point
. of intcrsection of the
. pPlanes.
Pl To continuc practice with S, 2“0-2&1/7, 11,23,25
finding solutions of L;2/7 g ~ 221/28
, systoms of equations in
i 3 variables and to apply Take Test # 11
! the methods to some verbal
! problems.
If averagc of tests, 8,9, Complete pp. 2L41-245/1-23 and
10, end 11 is below take Chap. test ;# S
4S5 | To review and be able to 6-1, 255-256/1,5,9,13,17,21,25
| apply the laws of positive 29,33, 35,39.
| and negative exponents to R 6-2
| multiplication 2nd divis-
h}on end pcwers.
16 | To review and reinforce L.6=-2, 258 259/1,5 9,13,17,21,25,29,33,
abilityto riultiply poly- .
nonials with particular 'S 256/h1 )
attention to the special R. 6-3 ’
forms such as'
(a - b)<, ﬁ + b)(a - b)}
and (E’ + b) . )
b7 | To be able %0 fazchow 6 -3, 264/1,5,9,13,21, 25,;9,33,37
given polynomials, partic- S, 256/;3
ulatly ths trincrial at '
sight whc:ﬁverlpo,31ble
48 | Te continue practice 1 S 264/3,7,11,27,31,39,43.45
. factoring polyncmials 256/145
L R 6-h
49 | To b2 able to apply 6-4, 268/1 $,9,13,17,21,25,29,
factoring cbilisy to the 269/3,5
solving of.cquations S, 26&-265/&1 53,57 FS # 2n7
and probli:ma
50 | To continve praciice in S 268-269/11, 15,19,23,33
factoring of vpolynomials 270/ 13,15
and colving of problems 255/69,01
involving the factoring R 6-% Take Tert .3
o Lave 2K 180 -3

cgarations

“a




Lesson

‘

No. CBJECTIVE ACTIVITY
511 7o apply factoring ability | 6-5, 272/1,3,5,7,9,11,13
to solution of the S 270/17; 20d—269/35 37
inequality. R 6-6
52 | To be able to divide with 6-6, 276/3,7,11,13,15,21,27,31
polynomials as dividend S 272/17, 269/39
and divisor A R, 6~7
3] To be gkle to simnlify 6-7, 279-230/5,9,13,17,19,25,27.29
rational algebraic S 277/33 272/l5316
expressions(fractions) 272 R 6-8
54 | To be able to {ind products | 6-8 282-283/1,3,7,9,15,17,19,23
and quotients of rational S 280/33; 27 6/2 5
algebraic exprossions. R 6-9 Teke test # U
651 To ba able to add and 6-9, 286-287/ 3,5,9,13,17.,21,25, 29,
1 subtract rational 31,37
algebraic expressioas S 282-283/11, 25
56 { To continue practiva with S 286-287/11,19,27.35,39,41,43
eddition und subtraction 283/27; 280/28 35
of clgebraic Tracticns. R 6-10
57 1 Applicaticn of *hso : 6-10, 290-291/3,7,9,11,15,21
operations with fractions 292/ 5,7,11
to equations :mnd »roblems S 277/3%5
with rational ccefficients
58 | To continuec practive and S 290-291/17, 23,25,27,33,35
probk n solvin, of ration- 292-293/9,17,19
al algebraic equations R 6-11
59 | %o show application to 6-11, 296 297/5,13,19 21.27
fractional equationz of 29 -299/5, 9. 1], i5
pr vious principles. y 283/29
(variaebles appear-i: the
denominator)
&0 To continue practico S 297/11,23,25.29
with fractional equabéons 298.-299/7, 13,19,31
287/49,53 Take Test # 15
If average of tests B,1L Complete pp301-302/1-23 and
and 15 is below __ take Chap. test #C
?"
6T | Be able-to graph the pcver | R 7-1
fuoction and it:s applica- 0,309-310/1~19 odd
tion as direct proportion 7-1, 310/1,3,5,7,11,15,17,21
to nlany types of important R 72

physical science problemns,




Lesson

No. OBJECTIVE ACTIVITY
Lxa ﬂTo be abls to dotermine the| 7-2 314-315/3,7,11, 15.19 _
kinds and no. of roots of S 310/9,13,19
radicals and estimate R 7~3
' roots from a graph of the
power function
63 § To be able to dctsrmine 7~ 3, 319/5,9,13,15,19
the rational roots;if any, 314-315/9, 13, 21
of a polynomial function 311/3,5
: R 7-4
64 Review and be abls to 7-4 324/1, 5 9,13,15,21,25,31
change decimal rumerals to S 320/17; 31279
rational numbers, and to R 7-5
I eatimate the decimal value
of an irrational number.
65 Be able to operate with 7-5, 328/1,3,7:9,15,19,23,27,33,27 —
real numbers as radicals 3, 32&/19 27 33
(simplified form)-Multip- R 7-6 . Taks flest # 16
lication and division -
66 ]| Be able to add and subtract| 7-6, 331-332/1,65, 9 13,15,17 19.21,
with simplified radical 25
sXpressions S, 329/49,51; 33‘/5
R: 7"7
67 Be able to simnlify 7-7, 333/1,3,7,9:;23,27
products and quotients S, 331~ 332/25 19, 23,29,31 35,37
which contain radicals 328/L5,47
R’ 7"'8
68 | Be able to solve equations ;, 7-8, 336-337/5,7,11,13,17,25,27,2
containing radicals S 334/29,31,37,41,043
R) 7"9
69 | Be ab®: to solve a quad- 7-9, 340-341/3,7,11,13,17,19,25,29, 31
ratic equsiion by complet- S 337/35,37,41
ing the square. TUse
completing the square to .
derive.-the quadratic !
formula
70 | To gain skill in applica- S, 340-341/5,15,21,27,25,41,45,47
tion of the metnods of : 342/3, 73 337/ 31
solving a quadratic =squa- R 7-10
tion. !
1
7L | To leorn to use the ¥ela- | 7-10, 345/3,9,11,17,19,21,23
tion between rocots and S 334/38,47 Pake *est # 17
coefficients of a quadratic!
. equation. . ‘ N
If average of tests 16 and Complete pp 347-3.8/1-15
17 is below _ and take Chap. test # 7




Lesson

ss CB JEGTIVE AGTIVITY
72 |To bs a2bb to.graph and det | R, 8~1, 0 356/1-17 odd
erminecharacteristics of - 357/1,5,9,13,15,19,23
the Quadratic funcition R, 8-2.
73 ] Further work 1/\!. L"’ ‘1"’1“9 8-2, 360-361/1,5,9,13,17; 361/1
function y— a{z-i.) k. s 357/7,11,17,21,25; FS#oll R 8-3
Th | To be abl>z %o solvz the 8-3, 36&/1 5,9,13:
quadratic inncuavlty by S, 361/3,7; 360-361/3,7,15; 357/20
factoring end graph R, 8-&; Tales test # 18
75 |To Mnow and undoraziand the | 8-ly, 368--369/1,5,9, 13,17 21,25,29,33,;
Imaginery uwnit (i) and to 7,39
simplify radical express- S, 364/3,15
lons with neg. radicand. R, 8~5
76 [ To idsniify the cemples 8- ';, 373/1,5,9,13,17,21,25,29,33 .
no.{94c;1 apd ko to WOﬂk 2458~ 369/337,¢l lS,/?,hl,u
with them ia sdd. and sub, R, “8-6
77 | To be ab® to determine the |8-6, 377/1,5,11,15,23
nature of the Zoota of a S, 373/7, 15,19 27,31
qvadrat*c equaticn by uso R, 8-7 Taks test # 19
of the discrinirnart,
78 {Tc bs able vo detormine 8-7, 380-381/1,5.9,17,21,25.
values cf a polyncmlal S 377/7, 13,17,25; Q6L|./7
function by synthetic sub. JR, 6-~8
79 |[To understand the remain- ;8-8, 284/1,5,9,13,17,21,25,29,31
der theorem and ics cci- S, 380 381/15,23
ollary, the factus theoorem 36L/11
end tc able to use ths s, 8-9
factor thacrer: to find the
zeros of a functioii.
B0 |Be able to appily the fimd~ |8-9, 380.389/1,5.7,17, 2L. o
amental theorem of algebra | S 38 385/3 7,n 15,19,22
and to estimato real roots
of a polynomial wvhen they
are not raticnali,
81 | Continus to praciice in S, 388-389/3,11,19,23 |
finding estimations of
rnots. 'Talfe tost # 20
If average of %Tosts 18,19 [Complete pp. 39341-13. and then
end 20 is below ~ tale Chap. tea%: #
82 [®o understand the cxtent~ |R 9-1: hoo-L01/ 1,5,7 ,ﬂ,,l7 22, -
ien of the laws ¢ cxpoasnt 25,29 33,0
vo rationzl numbars and to IR, 9-2; FS# 215
write radiczls in erponsnt-
1al form




Lesson

Ho G120 VI ACTTVITY
83 | To undersiand that all 9-2, 4oL/1,5.9,15,17.21
real mwaver: -y bo used 3, .00-401/3.9,15.23,31,35
as expcnents and co be ablelR, ¢ 3
to graph tlie cupouncnticl
functiou.
8L | To ideniuiry the :uverse of |9-3, 407/1.5,9,33
a functi-u a2nd ke able to S 40L4/3,11,19,23
graph a rsanctizn anc iss L01/19,27,37
invers . R 9-L —
85 | To idsnui 'y speciiically 9--L, 11.0/1,5,9,13,17,25,29;
the inverse of the sxpon- S. 40¢/3,7; Lol/25;
entiai ‘unclior as the R, 9-5 Take Test # 21
logarivhmice ivectici anu
be abls vo change Ivom
one form %o the oher. e
86 | To eaboblilsh the muaning 9-5, 412-4il/1,5.9,13,15,17,23.2% .3
and usr of the terms, sS..410/11,15,27,35
precisica accuracy o a R 9-6

measurement and o review
scientific nosation.

—
87 | To und-rstand cormon log:- l9~6,

arithms, the chacacteristic! 8
mantissa, and ths anti- | R
logazithm. ond usc vable,

L17/1-25 odd
12-414/3,17,19,21.25.29,33

L
9-7

88 To be ablc to ura inver 9~7, 419/1.2,5,13,15,17
polation to Iind mantissas | S, L1L/28; §10/7.9,13;
of the logs of [ signif.m | R 9-.8; Take Test # 22

89 | To lear» how %o 1in? the 9-8, 23/5,11,17,23,25,33,35
produc’; and juosient of S, L410/3,23,33
decimal numberc using R, 9-9
logaritims.

90 { ' leren how Lo find 9-9, L426-427/1,3,7,23,25,29,35.
powers and rootz or dscimal 427/1
numbers by using lcg- - S, L4L10/39

arithms. R, 9-10




Lesson OBJECTIVE ACTIVITY
no. _
91 To be able to solve equations re- | 9-10/1,5,9,13,17,21
quiring the use of logarithms. S 428/7: 426/27; 401/45 FSH#O11
92 Additional practice in solution of{ S 430/7,15,19,23; = 488/5; 427/33,37,41
various types of equations using 423/29 TEST #23
logarithms.
If average of tests #21,22,amd Complete page 432, #1-10
23 is below Take chapter test #9
93 Review of coordinates in the plane, R 10-1
. and developing the distance formula 437-438/1,5,9,13,17,19,23,29
!
94 To review slope and the point slope 10-2 441/1,5,9,13,17,
form and establish and use the S 437/3,15,21,25
slope relationship of perpendicular R 10-3
lines., I
i
95 To find the equation of the circlel 10-3 443-444/1,5,9,13,17,21,25
using the distance formula and s 441/7,11
definition of the circle as a locus 437/7
or a set of points. Be able to find R 10-4 FS# 015
the center and radius of a circle.
96 Be able to find the equation of 10-4 448-449/1,5,9,17,21
the parabola using the foci, dir- S 443/3 441/15 437/7
jectrix and distance. Recognize and R 10-5 Take Test#24
describe the parabola whose equation
is given.
97 Be able to fine the equation of the. 10-5 452-453/1,5,9,13,15,17
ellipse using focal points and i 448-449/7,15,19
distance. 1Identify and describe 4a43/16
the ellipse from the given equation. 10-6
i
98 To determine the equation of the ' 10-6 457—458/1,5,11,13,15
hyperbola from the given information 452-453/3,7,17
and to identify and describe the 448-449/3,13
equation of the hyperbola. R10-7
99 Understand the inverse variation 10-7 461-462/1,3,5,9,13,17 FSH203
and application of the hyperbolic S 457-458/3,14
function and be able to use the - 453/16,19
inverse variation. R 10-8 Take Test#25




Na. CBJECTIVE ACTIVITY
_—— . —— . -

100 | Be able to graph the different 10-8 464-465/1,5,9,13,17
quadratic egations and determine S 462-463/1,5

i the solutions. 462/11,15:  458/19

101 | Continue the graphin of cuadratic S 464-465/5,15,702
systems to indicate the number and 463,3,7: 462/19,21 453/23 4444/
the approxiinate solutions. R 10-9

102 To learn how to algebraic¢ally de- 10-9 4£6-467/5,7,9,13,21
termine the solution scts of lineer 467/1,3 464-465/11,21
quadratic systems by substitution. R 10--13

103 | To learn how tc solve quadratic- 10-10  469-470/1,5,9,13,17
quadratic systems by combining the S 467-468/5,7
equations in some mariner and 456-467/15
eliminating any one wariable. 462/23

104 | Review the methods of soiution of S 469-470/3,7,15
systems and additionsl practice in 470-471/1,5,7
problem solving. 467/19; a61/7 Test 426
If average of tests H24,25, and 26 ] Complete page 473 # 1-13:
is below ard Chapter Test H10

105 | To review the geometric angle and R11-1; 484-485/1,3,7,3,11,13,17,21
correlate i* with rotation and the R11-2
angle in standard positicn.

106 | Torreview the measurement of angles{ 11-2 483/1,5,9,13,17,21,25,33
in degrees and to learn the radian S .484/5,15,19
measure of an angle and the re- R 1i-3
lationship of the radion to degree :
measure.

107 | To learn the cocrdinate definition | 11-3 493-494/1,3,5,9,13,17,21
of the sine and cosine function and S 489/7,23,31
why they are called circular- 485/23
funct ons. R 11-4 Test K28




Lesson \\
No. CBJECTIVE FCTIVITY
108 | To learn the values of the trig- 11-4 498/1,3,7,9,13,15,17
onometric functions for special S 493-494/11,15,23 489/19
angles: 30 ,45 ,60 , 90 , etc., 11-5
including multinles of 360 .
109 |To learn to use trigonometric tables 11-5 502/1,5,9,13,17,21,2%5,33,41,45
and to find the approximate values S 498/5,11
of trigonometric functions. R 11-6
110 §To learn how to find reference 11-6 505-506/1,5,9,11,13,15,19,2%,33,39,45,
angles and arcs for angles greater S 498/19
than 90 or redians. F 11-7 Test #29
1 , IR A N 4y
111 | To be able to éorrectly graph the 11-7 512/1,5,6,8,13,15
the sine and cosine functions, S 505-506/3,27,45,49
learning the meaning of amplitude R 11-8 FS #202
ard period.
112 {To learn by definition, in ferms of 11-8 516-517/1,5,9,11,15,17,19,31,37
sine and cosine, the tangent, co- S 512/3,7
tangent, secant and cosecant R 11-9 FS #224
functions.
113 {To learn to use all six functions, 11-9  521/3;7,9,11,13,15
as required, to solve right triangles- 521-522/1,5
and their application to problems S 516-517/7,21,33 506/53
requiring solution of right triangles.
114 : Continue practice in solving right S 522-523/3,9,11
triangl es utilizing angles of 521/5,17,19
elevation and depressicn. 517/13,23,39,43 Test #30
If average of tests #28,29, and 30| Complete Page 525 #1-15 and Chapter Test 11
is below ,
115 {To learn the eight fundamental R12-1 529-530/1,3,5,7,9,13,17,19
identities and how to use them in R 12-2
simplifications of trigonometric
expressions.




ﬁ; lesson :
s 1 Poe OBJECTIVE ACTIVITY

TIIE 115 Icart to woe %hS 1denties 1n 15-5,§32-§3§7§f,§,9,‘T§,‘.i:’7',21,23

proofs -nd development of other S 529~530/11,15,2
identities plus simplificstion of S 12«3 ‘
some complicated trigonometric ex-
pressionsy’ N "¢ OX=
117 J%o Yeirn rwhy spocial formuias are -12-3 5L0-541A1,5,9,13,17,21,25
needed for sums ond differences of S +532-533/7,15,25
trigonometric funotions of an anzle R 12-} » Take test #31

and what tie sosine of 2 sum or
difference is,

118 {To use the previous. formila to find | 12-L Sh7-548/1,5,9,13,17,25,29

( the formul.2s for the sine and tan- S 541/11,2%,29

: gent of 1 sum or cifference ond to 533/19

; use them ' " “R '12-5 .

© 1129 |To derive more identities for © 12-5 554-555/1,5,9,13,17;,23,31, 39

: double and half-angle forml-s. s 547-548/11,33,39,L1,53
= R 12-6 Roke test #32

+ 320 [To develop the Lau of Cosines =nd + 12-6 558/1,3,5, 559/1,3 -

g to opply the Law to the solution 5, 55k-555/11,19,25,35,41 rS#222
i ‘of oblique tri-zngles, ‘ N

; 21 {To develon and use the Low of 12-7 563-56L/1,3,5,12;19
& e s . : 56L-565/1,5 '
: Sines, and to 27ply the Law to ~ S 55L/29,L3 548/47,L9 TS #2213

oblique triangles.

122 | To continue proctice with appli- 5 563—56h/7,15,21 :
cations of the sine and cosine laws 565/7: - 558/9  555/L7,63,055
to excmples and problems. _ 5hi8/35,L5 Takd test #33
I average of tests 331,32,33 iz Complete page 566 #1-10 ond take Chap,
below B g test #12
To learn to graph ond use notation | 2 13-1 574~575/1,3,7,9,13,15,17,25,29,
for tho inverses of the periodic , ‘ 33

functions and principal value o R 13-2




lLesson
No. OBJECTIVE ‘ '_ ACTIVITY

124 | To be able to find solutiona to 13-2  579/1,5,9,13,17,23,27
equations invelving circular and S 574-575/5,11,21,27
Trigonometric functio ns. R 13- Test #34

125 | To learn what polar coordiantes 13-3 583-384/1,5,9,13,17,21,25,29,31,33,35
are plus using them to produce S 579/21,33

polar graphs, aund the interchange R 13-4

with Cartesian Coordiantes. ’

126 To apply the polar form to complex 13-4 590-591/1,5;9,11,17,21,25,31
numbers and become acquainted with S 583-584/7,15,19
and to use De i1'oivre's Theorem.

127 | Continue practice with complex S 590-591/7,13,19,23,33
numbers and use of De | oivre®s 584/27,37,4% 579/3,11
Theorem.
126 | To learn how vectors may be used | R 13-5 595/1,3,5,9,13,15 FS #213
1o represent directed line seg- S 590/3,15,27
ments and notation. 579/15,25 Test #35
If average of tests #34 and 35 Complete Chapter Test #13
is below
Pl 129 |'To lea'n the Fundamental Principle 14~} 601/1,3,7,9,11,13,15
: d counting, as related to R 14-2

Cartesian Products.

130 | To learn the principle of per- 14-2 604-605/1,5,9,13,17,21,25
mutations and be able to find S 601/5,17
linear snd circular permutations. R-3

3
131 }To continue practice in finding 14-3 606-607/1,5,9,13,17

the number of distinguishable S 604-605/2,7,11,27, 601/8
permu:ations ‘ k 14-4 Test #36

132 |To learn to munt subsets, to 14-4 609-610/1,3,7,11,13,15
determine the number of combin- S  606-607/3,15 605/15,19
ations that can be formed from a R 14-5

given set.




Lesson
No. OBJECTIVE ACTIVITY

133 | To be able to find thke number of 14-5 611-612/1,3,5,7,1"
ccimbinations that can be formed from S 609-610/9,17 606-607/7,15
several sets. R 14-6

134 |To develop and apply the binomiai | 14-6 614/1,5,9,13,15
theorem, to expand a binomial and S 612/9,12 609/9,10
also to find a given term 2of a
binomial- expansion.

135 {To continue practice with the 'S 614/3,11,17,19 612/13; 609/6,12
binomial theorem and its application. 606/11 605/23

R 14-7

136 }iv note tke azpplication of Pascal's 14-7 616/1,5,7,9
Triangle and combinations to the S 611/2,8 609/2,8 Test #37
finding of coefficients of terms in :
the binomial expansion.

137 |To learn to properly list a sample 14-8 618-619/1,3,7,9
space of events and select specified S 616/3,6,8 601/10,14
events,

138 {To contivue practice with events S 618,/2,5,8,10
and sample spaces. 614/7,14,16 607/14,16

R 14-9
1139  {To understand the meaning of math- 14-9 621/1,5,9,13
ematical probability and develop, S 618/6 616/10 610/14  605/23
and use, the basic formula for R 14-10
probability.

140 |[To determine what is meant by 14-10 624/1,5,7, '
mutually .exclusive events, tre S 621/37 614/:2 618/4 610/16
formula and application of the
formulas.

141 Lontinve application of finding S 624/3,6,8 614/18 622/11
hrobabilities. 611/4,6 61G/18

R 14-11




Lesson -
No. OBJECTIVE™ o _ N ACTIVITY

142 | To determinethe. difference between 14-11 626-627/1,5,9,11 624/2,4
independent and dependent events and 621/4,6 610/19
how to determine probabilities of

said. events.
s .,

143 | To continue practice with probabililty

problems. . , S 626~ 627/2 3,7,10  622/14,15
R S 612/15 Test #38
144 | If average cf tests #36 37 38 Complete Page 629 #1-11 and Chapter Test #14:
is below ' o
145 | To understand matrix, entry, dim- R 15-1 638/1,5,9,13,17,21,25

ension. How to find sum of matrices, Rk 15-2.
rules for adding the identity and
the inverse

146 | Be able to find product of a scalar 15-2 '641/1,5,9,13,17,21
and 2 matrix .- § 638/3,11,23
_ : R 15-3
147 { Be able to find the product of 15-3 645/1,5,9,13,17,21
two matrices, 1] S 641/3,15; = 638/27
R 15-4 4
148 |To investigate and discover 15-4 648/1,5,9,13,17,21,25
properties of matrix multiplication. S 045/7,15,19
149 ] To apply and review operations .S 648/3,7,15;19,23
with matrices. . 645/11,15; 641/7,19
T R 15-5 ,
150 | From the give definition of the . 15-5 652- 653/1 5,9,13, 17 21,25
: determinant, find the determinamt s 648/11 645/3
of given 2x2 "and 3x3 matrlces, by R 15-6
expansion by minors. o ,
1151 |Be able to find the Inverse of a | 15-6 656~ 657/@ 5,9,13,17; 21 25
matrix using the determinant - 652~ 653/11 15 23,27
function R 157




No.

© nesson

OBJECTIVE

ACTIVITY

152 Be sble to solve limear systems by
matrix solution =nd by Cramer's
Rule.

15-7 661/1,5,9,17,21

S 696-657/7,11,15,23 653/29 Test {40

153 fContinued practice with matrices.

To review and strengthen ability to
work with matrices and their
determinants.

S 661/7,15,19 656-657/3,19
652-653/7,31  648/27 645/23

If average of tests 39,40 is
below

Complete Fage 663 # 1-10 and Test # 15

———
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l PARAMETRIC FOR} OF EQUATIONS
IN CCORDINATE PLANES

 ———— e — — O o—n e i 2

VI. Space Gaome:x

Gl2-S

e . —

~

Ya. Am. Bk, Co.; Kline, et. al., .
FOUNDATIONS OF ADVANCED MATHEMATICS,

VI. Space Geometry

— ——- . —— .

i. The student can write out and
graph parametric equations. in
keeping with his ability, pp 271 - 274 ¢ 1959
Readiness: The student is b. awW.; Shanks, et. al., pp 15 - 33,
familiar with algebraic 79 ~ 903 ¢ 1965, PRE - CALCULUS
equations and graphinag in a MATHEMATICS
coordinate system.
VECTOR FORi: OF LINES AND PLANES IN SPACE
Gl2-S
2. The learner can identify, by

defining and graphing, the
vector form of lines and
planes, within the limit of
his ability,

Readiness: The student is
familiar with scalar quantities
and plotting points on a co~-
ordinate system.

2a. A!; Shanks, et. al., pp 40 - 57
PRE- CALCULUS | ATHEI ATICS; ¢ 1965



VIi. Space Geometry

DIHEDRAL AND POLYHEDRAL ANGLES
: G12-S

3. Given a set of half planes, the | 3a. AW; PRE-CALCULUS MATHEMATICS;

student can construct dihedral Shanks, et. al., ¢ 1965; pp 72-74

and polyhedral angles, in

keeping with his ability. b. Am, Bk. Co.; Xline, et. al. ¢ 1959
FOUNDATIONS OF ADVANCED MATHEMATICS;

Readiness: The student rec- pp 18-2%5

ognizes planes, half-planes and

lines.

FREQUENCY DISTRIBUTION, CUMULATIVE
' FREQUENCY AND PERCENTILES

H6l12=-8

4., Given a list of data, the 4a. Am. Bk. Co.; Kline, et. al. c 1959;
learner can compute the fre- FOUNDATIONS OF ADVANCED MATHEMATICS;
quency distributdion, cumulative pp 403-408
frequency and classify the
percentiles, within the limits
of his capabilities.

Readiness: The student ir
familiar with arithmetic
averages.




IX. Statistics

VARIANCE AND STANDARD DEVIATION

Gl2-S
%. Given a distribution, the %a. Am. Bk. Co.; Kline, et. al. ¢ 1959;
student can compute the variation FCUNDATICMS OF ADVANCED MATHEMATICS:

and standard deviation, in keep- np 410-413
ing with nis ability.

Readiness: The student is
familiar with frequency distri-
bution, mean, mode, and median.

I1¥. Statistics

PERMUTATICNS AND COrBINATIONS -
Gl2-S

6. Given a set of objects, the 6a. Aw.; Shanks, et. al. c. 196%5;pp470-75
student can arrange these PRE-CALCULUS MATHEMATICS; ’
objects according to P(n,r) and
c(n,r), commensurate with his b. Am. Bk. Co.; Kline, et. al. c 1997;
ability. FOUNDATIONS OF ADVANCED MATHEMATICS:

pp 370-378
Readiness: . The student is fami-
liar with the fundamental
principles of counting, and
ordered pairs.




7.

PROB/BILITY - SETS

IX. Statistics

Gl2-S

Given two events, the student
can apply the additien and
multiplication th€orems to
predict the probability of the
events occurring, within the

1imit" of his ability.

Readiness: The student is aware
that an event can occur or not
occur and if the event occurs,
it can happen in r-re than one
way.

7a. Am. Bk. Co., Kline, et. al., ¢ 1999;
FCUNDATIONS OF ADVANCED i ATHE 'ATICS:
pp381-387

THE WRAPPING FUNCTICN A

X. Trigonometry

Gl2-S

The student can correctly define
the wrapping function when re-
guested to do so, according to
his ability.

Readiness: The student is
familiar with number line and
one-to-one, one-to-two, etc.,
correspondence.

———

Ba. Al.; Shanks, et. al. c 1965,
PRE-CALCULUS I ATHE ATICS; pp 187-191



X. Trigonometry

. CIRCULAR FUNCTIONS

G12-S
9. The student can define, in 92. Aw.; Shenks, et. 3l. c. 1965;
writidg, the three basic circular PRE-CALCULUS MATHEMATICS; pp 191-200
functions and their reciprocals,
in keeping with his ability. b. Am. Bk. Co., Kline, et. al., c 1930
FOUNDATICNS OF ADVANCED MATHEMATICS;
Readiness: The student is pp 65-78

familiar with functidgns.

X. Trigonomet. "y

GRAPHS OF TRIGONCMETRIC FUNCTI ONS

Gl2-S

10. The student can demonsthate his 10a. #W., Shanks, et. al., ¢ 1965;

ablility to graph the basic trig- PRE~CALCULUS MATHEMATICS; pp 200-1
onometric functions, including

variations in amplitude and b. Am. Bk. Co., Kline, et. 21., ¢ 1959
phase shift, within the limit FOUNDATIONS OF ADVANCED MATHEMATICS;
of his ability. ‘ pp 106-119

Readiness: The student can
graph algebraic functions; the
student 1s familiar with concept
of basic trigonometric functions

or




TRIGONCMETRIC IDENTITIES

X. Trigonometry

Gl2-S

11, Given & trigonometric expression} 1la. Am. Bk. Co. Kline, et. al., c. 1959;
the student can simplify the FOUMDATIONS OF ADVANCED MATHEMATICS:
expression or sentence by ' pp 120-129.
applying the fundamental ident-
ities, within the realm of his b. AW,, Shanks, et. al., c 1965;
ability. PRE~CALCULUS MATHEMATICS; pp 248-56.
Readiness: The student knows
the fundamentzal trigonometric
identities. :

X. Trigonometry
TRIGCNOVETRIC EQUATIONS
Gl12-S -

12. Given a2 list of trigounometric 12a. AM., Kline, et. al. c., 1959;
equations, the student can FOUNDATIONS OF ADVANCED MATHEMATLS;
solve the equations, within the ppl30-135
limit of his ability.

b.

- familiar with the solution of

Readiness: The student is

algebraic equations and a
knowledge of trigonometric
functions.

A: Shanks, et. al. c., 1965;
PRE-CALCULUS MATHEMATICS; pp 283-5



X. Trigonometry

FUNCTICNS OF THE SU , DIFFERENCE,
DOUBLE AND HALF ANGLE FORMUL AS

G12-S
13. Given an angle or angles, the 13a. AW., Shanks, et. al. c., 1965;

student can calculate their sum, PRE-CALCULUS MATHEMATICS;
difference, double and half pp 252-263
angles by using the appropriate
formula, in keeping with his b. Am. Bk. Co.; Kline, et. al.; c 1959
ability. FOUNDATIONS OF ADVANCED MATHEMATICS;

pp 136-152

Keadiness: The student is
acquainted with the circular
trigonometric functions.

X. Trigonometry

INVERSES OF TRIGONCH ETRIC
FUNCTIONS AND REL ATIONS

G12-S i
14, The student can identify the 14a. Ai., Shanks, et. al., c 1965;

inverse circular functions in PRE-CALCULUS MATHEMATICS;
writing and given a value, can pp 276-283
compute the corresponding number
of radians or degrees, within b. Am. Bk. Co.; Kline, et. al. ¢ 1959;
the 1imit of his capacity. FOUNDXT"UNS OF ADVANCED MATHEN ATICS,

pp 153-160

Readiness: The student is
acquainted with the circular
functions and algebraic inversesi




POLAR COCRDINATES

X._Trigonometry

Gl2-5

15. Given a set of ordered pairs of | 15a. AW., Shanks, et.al. c¢. 1965:
the form (r,¢), the student can PRE - CALCULUS MATHEMATICS:
plot th- ordered pair on a polar pp 370-382
coordin: « -~ stem,within the
limit of his ability. . b. Am. Bk. Co.; Kline, et. al. c. 1959;
FOUNDATICNS OF ADVANCED MATHEMATICS,
“eadiness: The student is pp 274.-285
tamiliar with radii and angles,
( angle measurement).
X. Trigonometry
SINE AND COSINE L AWS
Gl12-8
16. Given certain parts of a tri- 16a. Al., PRE-CALCULUS "ATHE~ATICS;

angle, the learner can sclve the
triangle by applying the sine or
cosine law, within the limit of b.
his capability,

Readiness: The learner is
familiar with the trigonometric
functions.

Shanks, et. al. c. 1965; pp 226-40

Am. Bk. Co. Kline, et. al, ¢ 1959;
FOUNDATIONS OF ADVANCED MATHEMATICS:;
pp 179-190



X. Trigonometry

SCLVING RIGHT AND CBLIQUE TRIANGLES
VIA& LOGARITHMS

Gl2-S
17a. Given a set of circular log- 17a. AW.; Shanks, et. al. c 1965;
arithmic functions and anti- PRE~CALCULUS MATHEMATICS;

logarithms, the student can pp 233-236
match the anti-logzrithms with

the circular functions and vice
versa, within the limit of his
ability. .

Readiness: -, The student is
familiar with circular functions
and logarithms.

17b. Given certain parts of a tri-
angle, the student can solve
the triangle through the use
of logarithms.

Readiness:; The learner can
convert from circular functions
to logarithms and back again.

XI. Analytical Geometry

ROTATION AND TRANSLATION TRANSFORI"ATICNS

Gl12-5
18. The learner cen rotate and 18a. Al., Shanks, et. al. c 1965;
translate the conic sections on PRE-CALCULUS MATHEMATICS;

a coordinate plane, according pp- 364-369
to his ability.

b. Am. Bk. Co. Kline, et. al. ¢ 19%9;

Readiness: The student is FOUNDATIONS OF ADVANCED MATHE®ATICS;
familiar with the conic sections pp 310-314

and the coordinate axis system.




POLYNCLISL FUNCTICHS

XIII. PFunctions-

G12-5

19a. The student can apply the 195. AW.; Shanks, et. al. ¢ 1965;
division, remeinder, factor and PRE-CALCULUS MATHEMATICS:
fundamental axioms of algebre op 140-145
to a given set of polynomisals,
commensurste with his ability. b. Am Bk. Co.; Kline. et. al. ¢ 1952;

‘ FOUNDATIONS QF ADVANCED MATHEMATICS:
Readiness: The student can pp 316-329
recognize a polynomial function.

19b. The student cen graph polynomial 19b;. Ai., Shanks, et. al. c 1965;
functions by sketching, accord- PRE-CALCULUS " ATHE ATICS;:
ing to his ability. pp 145-150
Readiness: The student is 19b2f Am. Bk. Co. Kline, et. al. c¢ 1959;
familiar with graphing and FOUNDATIONS OF ADVANCED MATHEMATICS:
polynomials. pp 316-329

XI11I. Funcions
POLYNOI"I AL FUMNCTICNS
Gl2-S
20. Given a set of functions, the 20a, A:v., Shanks, et. al. ¢ 1965:
student can compare and contrast| PRE-CALCULUS MATHEMATICS: -
continuity, rational functions, po 150-163 S—
and algebraic functions, accord-4
ing to his ability. b. /m. Bk. Co., Kline, et. al. ¢ 19%93;

Readiness: The learner is
familiar with polynomial func-"
tions.

FOUNDATIONS OF ADVANCED MATHEMATICS;
pp 318-319



1
A
A3
—

EXPONENTIAL FUNCTICNS

XI11I. Functions

Gl2-S

g

o

21. The student can define and graph| 2la. Aw., Shanks, et. al. ¢ 1965;
exponential functions, within PRE-CALCULUS MATHEMATICS;
the means of his ability. pp 163-171
Readiness: The student is b. Am. Bk, Co., Kline, et. al. ¢ 1953;
familiar with exponents, func-~" - FOUNDATIONS OF ADVANCED MATHEMATICS;
tions and graphing. pp 265-270
X11I. Radicals amd
Veriables
COMPLEX NUMBERS _
Gl2-5
22. Given a set of complex numbers, 22a. Am. Bk. Co., Kline, et. al. c 1953;
the student cen perform the FOUNDATIONS CF ADVANCED ! ATHE: ATICS;
basic operations on them, in pp 476-483
both the rectangular and polar
coordinate systems, as instructed b. A:, Shanks, et. al. c 1965;"

and within the limit- of his
capability.

Readiness: The student is
familiar with the re-". and
imaginary number syste..s.

PRE-CALCULUS ATHE AT CS;
pp 263-272



MATRICES AMD CETERN:IMANTS

AIV. Matrices and
Determinanis

Gl12-S

23a. The student can define matrices| 23a. Ad., Shanks, et. al. ¢ 1965;
and determinants, within the PRE-CALCULUS MATHEMATICS;
limit of his ability. po 449-450
Readiness: The student is b. Am. Bk. Co., Kline, et. al. c 1965;
familiar with systems of linear FOUNDATIOMS OF ADVANCED MATHEWATICS;
equations. pp 461-462
23b. The student can evzluate second| 23a. M., Shanks, et. al. ¢ 1965;
and third order determinants, PRE-CALCULUS MATHEMATICS;
according to his ability. pp 451-457
Readiness: The student is b. Am. Bk. Co., Kline, et. al. ¢ 1959;
familiar with rectangular FOUNDATIONS OF ADVANCED MATHEMATICS:
arrays of numbers. pp 462-472
XIV. Matrices and
Determinants
CRAER'S RULE
Gl2-S
24, within the limit of his ability, 24s.

the student can apply Cramer's
Rule when solving systems of
linear equations.

Readiness: The studeni is
familiar with determinants,
systems of linear equations.

and

AW., Shanks, et. al. ¢ 1965;
PRE-CALCULUS MATHEMATICS;
pp 456-461

Am. Bk. Co. Kline, et. al. ¢ 1999;
FOUNDATIONS OF ADVANCED MATHEMATICS;
pp 472-473



SUPPLEMENTARY HATHEMATICS AIDS AND SOURCES

Allyn and Bacon, Inc.
L70 Atlantic Ave.
Boston, liass.

Nilton Bradley (Cames)
Springfield, ifass. 01101

Creative Teaching of llathematics in the Ele-
mentary School, by Alvin I, Westcott and
James A. Smith  $3.95

Related Facts Cards

{Dept. OT-1-68 for Teaching Aids) No. 7609 imlt.-Div.

John D. Caddy
Box 251
Canoga Park, Calif. 91305

Concent Company
P.0. Box 273
Belmont, lMass. 02178

Cuisenaire Co. of America, Inc.
12 Church St.
New Rochelle, N. Y. 10805
or
9 Elm Ave., lit. Vernon, N. Y.

Edukaid of Ridgewcod
1250 Zast Ridgewood Ave.
Ridgewvood, il. Y.

Zncyclopedia Brittanica
425 North 1Hchigan Ave.,
Chicago, Ill. 11
Fidget Digit

The BRoalex Co.

Forest Hills 74, N. Y.

No. 7608 Add. and Subtr. $1.10
1'10

Quizmo
NO- 9309 Add."subtro 2-00
NO- 9310 Iflllt.-DiV. 2.00
Arithme-sticks No. 7601 5.00

The Six Wonderful Records of Facts
1 record $7.95; 2 records $15; all 6, $39.50
Additionel reduction on more than L complete sets,
"Quickest, easiest, surest way to diagnose chil-
dren's difficulties with the facts." 390 basic
facts.
Record /1 - Gr. 1, Un Record 4 - Gr. 3, Up
n 2 - Gr. 2, Un " 5 - Gr. 1-3, Up
" 3 -Gr. 1,2, U» " 6 - Gr. L4, Up

Activity cards for independent exploration, de-
signed to accompany ifath Games & Puzzles Kit ;1.
(About $8.507?)

Cuisenaire Rods (72 in box, 15 boxes for $1L.95)

Count-a-Line (Lola liay)
(catalogue)

liath Vorksho» for Children (Instructional

(Silent Teacher Games) Haterials Div.AT gg'

liovable plastic lMagic Sguares -- L to the se%.



Suppl. liath Aids and Sources - page 2

Field Educatdcnal Publications, Cyclo-Teacher Kit $49.50. Includes 179 Study

{World Book Corp.) Inc. wheels, 2 answer wheels, Teacher's manual,
Storage File with dividers, 2 Cyclo-Teacher
VWyo. Ren.: llachines.
Terry H. Suwyn Cyclo-Teacher ilachine $12.75
2028 N, Oriole Package C: 80 Study ltheels $14.55 (Sets, addi-
Colorado Springs,Colo. tion, subtraction, multiplication and division
80909 of whole numbers, numeration, measures, geometry,
fractions.)
Ginn and Company Film Stoips:
Wyo. Rep.: Jack Baier No. b - Division and Multiplication on the
P.0. Box 1133 Number Line
Bozeman, liontana No. 5 - Pronerties of Iultiplication
59715 No. 579 Filmstrip - Elkins

~ Bar Graph, Line Graph, Circle Graph
Graphs in Daily Llfe

Harcourt, Brace & World, inc. HATHIMATICS SKILL BUILDZR -~ Records - 3 Albums

7555 Caldwell Ave. at $30.:20. Each album 12 33 1/3 RPII
Chicago, I1l. 606L8 Album (r. 2-L) Basic Facts, Sums 0-10;
- Products 0-18
Wyoming Representatives: Album 2 (Gr.3-5) Basic Facts, Sums 11-18:
Products 20 to 81

Secondary Album 3 (Gr. 5-8) Spmecial Purnose Drills
David A. Jones (Problems such as 28 + 5 = 2 (7 x 8)+6=?
25h7 1hth Avenue L7+ 7 =? Includes fractions, decimals, and
Greelcy, Colo. 80631 nercents.)
Llementary ELEJENTARY IIATHEHATICS EWRICHIENT, by Dr. Lola J.
Honer Hjerleid lay{ Grades 3 through 6). Order through School
810 Heather Drive Department.

Loveland, Colo. 80537
LEARIIING TO COIPUTE, Books I and II, by V. L.
Jores, J. R. Clexrk, and li. A. Potter (1967)

UXSTAT, Probability Demonstrator
D. C. Heath and Company Free

1815 Prairie Avenue
Chicago 16, Illinois

Large Addition Facts Chart
Large Subtraction Facts Chart
Larpge lultiplication Facts Chart
Large Division Facts

[}

'

Heller, Bruce and Co. Book of liath Puzzlers - Free
1 Wall Street '

New York, N. Y. 10005

Holt, Rinehart, Winston,Inc. Iultiple Computation Board $12.78

Hope-Hath Games The Same Difference No. 1, No. 2 (2 games)
Turnpike Press, Inc. ' The Sum's the Same, No. 1, No. 2 (2 games)
3ox 170 Concentration. Number Whist, You Find It

[:R\f:Annandale Virginia 22003 (3 separate games)

wll Toxt Provided by ERIC




Houghton 1ifflin Co.
777 California Avenue
Palo Alto, Calif, 9h30L

or
1900 South Batavia Ave.
Geneva, Illinois 60134

or
6626 Oakbrook Blvd.
Dallas, Texas 75235

(Above are all rcgional sales
offices.)

Ideal School Supnly Co.
11000 S. Lavergne Ave.
Oak Lawn, Illinois 60L453

(included in mony other catalogs)

Izperial International Learning

Konworshy tdueaiional Service,
Inc.
Buffelo, i, Y.

(Included in many other
catalogs)

Sunpl. liath Aids and Sources - page 3

Maninulative Aids Srecimen Kit No. 1-L4419 $4.95
Number line No. 1-L478(set of 10) $2.40
(Transnarent »lastic ruler with number
linc marked - for overhead use)
Geometric Shapes(set) 1-LLLO $1.20
Six nodels - sphere, cube, rectangular solid,
cylinder; conc, and nyramid - of transparent
blue plastic suitable for use on overhead.

Colored Centimeter Rods No. 1-4h23 (kit of 19)
Sound like Cuisenaire rods done on centimoter
basis. liatch illustrations in Modern School
Hath, text.

1-U4455

Abacus supplement, 1-LLG8 $0.66 (for use with
onen-end abacus - base 2, base 5, base 8 rods)

Open-cnd abacus kit, $1.20

IN PREPARATION - Teacher's Guide - lianipulative

Aids, Ho. 1-L421.
Pepgboards,
1010 P. Plastic 10" x 1O¢ 90 cents
66 P Plastic 6" x 6 LS cents
66V tood 6" x 6 75 cents

Number Lines $1.00 to $2.00

R 123 Set Only (LO tanes, 30 nupil booklcts
for each, 3 teacher's manual) $217

2123 C - Commlete »rogram in Cassette form $319
Self Tcacher Tester Checker (1963)

No. 2700 1 Doz. addition cards
2710 (New math. " )
2701 1 Doz. Subtraction Cards
2711 (nov math. * )
2702 1 Doz. Imltiplication Cabds
2712 (neuv liath » )]
2703 1 Doz. Division Cards
2713 (New math., )

88838888

1 4



Sudpl. iath Aids and Sources - page L

N and ii Associates il 112 Interlocking Number Zubes

7. %h licdia Division Printed with numerals 0-9 and base symbols.

P.0. Box 1107 Very phractical for arithmetic opcrations and

Danbury, Conn, 06810 cgu;tions development. 2L yellov and 2L green,
$5.50

17 114 Plastic llathematical Balance.
The weights are casily placed on numbered pegs
on the balance and show rclationshin between
numbers, addition, subtraction, and multiplica-
tion. Thc reverse side of the arm is blank and
adhesive labels are sudnlied so that each peg
may be given fraction, money, or length values,
etec. $B.00

National Council of Teachers of Puzzlcs and Grabhs, by John N. Fujii(1966) $0.75
liathomatics

1201 Sixteenth St. N. V. LB-nage bocklct, A Guide to the Use and Procurc-
\zashington, D. C. 20036 rent of Teaching Aids for iiathematics. $0.75.
Rermit with order.

S.R.A, Boolk - Kaleidoscope of Skills: Arithmetic by

Scicnce lescarch Asgociates, Inc. irancr (1966)

259 Zast Dric St.

Chicazo, Illinois 60611 Inquisitivc Ganes - Zxploring Nomber and Space
(subsidiary of IBi))

Scott Forcaman and Co. Frec - liathcnatical VYords Chart

L33 Zast Lriec St. TFrec - llovr to Qcad Large Humbers Chart

Chicago, Illinois

Selcctive Cducation Bquip, Inc. Curriculum Bulletin No. 1 (1966), "liathematics
Three Bridge Strect in Primary Schools
Neirton, ilass, 02195
(Motes on iiathematics in Primary Schools $4.95
Canbridge University Press
Gamecs -Activities)

Full round asrotractor (in halves) for overhead.
25 cents???

Alsv plastic ruler for overhead.

Simon and Schuster The Scientific American Bool: of lathematical
Puzzles and Diversions, by liartin Gardner
$1.L45
L. V. Singer Comany, Inc. Individualized ilathematics: Drill & Practice Kitg
lienlo Parl:, California S48 each.

Kits AA, DB, CC, DD corresiond to Grades 3-6.
Drill and »ractice materials for full year's
worl: in addition, subtraction, multi. and div.
of vholc numbers; fractions, decimals, measure-
ment, cuc.



Suppl. iliath. Aids and Sources - Dage S

Supt. of Documents THA™'S UP THIZIU (liathematics sourcebook about
U,S. Govt, Printing Office shace and snace exploretion) Goddard Space
Vashington, D. C, 20402 Flight Center, NASA Office of Zducation $1.00
Teacher's Publishing Corp,. iiathematics Games for All Grades, by Dr. Lola J.
23 Leroy Aveme liay. All onerations are covered, $1.95

Darien, luanecticut 06820

3 1{ Tducation Press The Impact Teacher $3.95
Visual Products Division

3 li Comany, 3 1l Center

St. Paul, Ilinnesota

University of Illinois Arithmetic i.ancuvere on a Lattice, oy David Poige
Projoct (at Zdu.Dev. Center)

Urdversity of South Dakota Tiln Jentel -
Arithmetic in the Zood Store
Arithnetic in ITsitimating and Checking Answers

Jo. Veston l'alch Gamcs for lecming Mathematics, by Donovan A.
Box 1075 Johnson $1.00
Portland, iiaine
Suggest writing for cataloz from these peonle:
they nut out an extensive line of math aids.

Walker Qrpany liadison Projcct Coordinmator
720 Fifth Ave,
Hew York, N, ¥, 10019 Geo-Cards by Donzald Cohen
Vebster Division Problem Cards (510 ?)
LieGraw<Hill A-Block Cards 1-39 )
Color Cubes 1-17 ) nacked together

Peonle Pieces 1-16 )
CrcatureSCards - Muet be ordered separately
1-1
Individual »ieces can be replaced in these
scts, thich are most useful for dramatizing
many mathenatics »rinciples.

John {ley and Sons, Inc.
Nuffield iiathematics Project (3 sets) (1967)
Nev York, il, Y. I Do and I Understand, Paner, $1.95

Pictorial Representation (Gra>hing) $2.25




