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OBJECTIVES OF BASIC CONTENT ITEMS

Whole Numbers

To develop a basic understanding of the structure of the system
of vhole numbers,

To develop the ability to work with the four fundamental processes
of arithoetic.

To utilize the basic properties of assoclativity, commutativity,
distributivity, identity, inverse, and closure,

To develop an appreclation of the use of the arithmetic of whole
numbers in every day life experiences such as in problem solving, games,

banking and other challenging and interesting situations,

Fractions
To develop an intuitive understanding of the concepts of fractions
as they relate to real experiences.
To help students inéerpret the physical world they see around them.
To develop the meanings and methods of computations with fractions
fa all four fundamental operations,
To develop an appreciation of the value of building every mathematical
prccess on simple, basic number relationships presented early in the

students carecer.

Integers

To expand the students awareness of numbters other than those with
which they are familiar,

To develop intuitive background of numbers i1ess than zero in the

physical environment.,



To develop an understanding of integers so that they might be used
in examining the property of closure for whole numbers,

To provide an opportunity for studenty t¢ reason mathematically and
form conclusions consistent with past experiences.

Deeper realization and appreciation of the uses and applications of
integers will depend on the child as he matures in his study and under-

stauding of basic mathematical concepts.

Numeration and Notation

To develop an understanding and deeper insight into forms of numeration
and notation, such as the concept of numerals (iec other nam2s for . number),
positional notation in base ten and other bases, and symbols used in the
historical evolvement of man's fdeas about number.,

To apply our basic notational forms to the four fundamental operations,

fractions, and decimals in mathematfics.

Sets

To develop concepts of, and relationships among sets,

To use sets and set notation as a basic foundation for fundamental
ideas in various areas of mathematics,

To appreciate the use of sets in other content areas in the elementary

school.

GCeonctry

To develop intuitively such concepts as point, line, plane, and space,

To explore the various interrelationships thiough measurement,
construction and environment,

To apply geometrical idecas and patterns to the physical world,

To appreciate the artful design in geometric figures and in nature.



Measurement

To develop an understanding of measuxement as a form of comparison
with standard uynits.

To {ovolve the students in the subject of chronology giving then
some relatively simple idecas that will be uscful to them in their study
of history.

To develop an appreciation and an awareness of the nceed for

measurements and standard units of measure in our society.

Number patterns and relationships

P

To develop an awareness of the variety of patterns in our number
systen.

To provide interesting and challenging situations for the growth of
perceptive insight and creative approaches in the analysis of numerous
mathematical &rrangements,

To apply many numerical and geometric relationships encountered
through classroom experiences to activities in cveryday life.

To appreciate the structure and tho beauty of the designs of nature.

Other topics

To provide an atmosphere conducive to {ngenfous and creative response
to a varizty of activities whivn extend and expand the mathematics program
of the elementary school,

To apprecfate the vast scope of mathematics which is involved {n man's

everyday activities,




I TERPRETATION
Scope and Sequence Chart

Important Iltems
The item number is necessary for easy access and location of
content {tems in the Primes Conternt Authority List with a complete
description and sclected definitinns,
Each gradc level is divided into three month periods designated
by:
B - beginniig of the year
M - middle of the year
E » end of the year
In these columns will be found ecither
I - fatroduction of content item
M - mastery of content item
Thus the reader knows the grade level and approximate time of
the ycar that a particular conteut item is introduced, and also the
grade level and approximate time of the year when the {tem should

be mastered,
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VOCABULARY e KINDERGARTEN

L. curve 26, member
2, lineesegment 27, ordinal
3. pattern 28, cardinal
4, triangle 29, vpair
5. rectangle 30, zero
6., figure 31. nunumber line
7, numeral 32. square
8. number 33. counting
9, shape 34, numeral
10, estimate 35, closed
11, measure J6. circle
12, check 37. scale
13, empty ' 38¢ pattern
14, join 39, design
15, more than 40, square
16, correspondence 41, separating
174 matching 42, eorner
18, compare | 43, simple closed curve
19, identify 44, set
20, more than 45, subset
21. smaller 46, part
22, larger
23, inside

24, outside

25, largest




MATERIALS = KINDERGARTEN

1. individual number line
2. flannelboard and stand
tactile numeraleblocks

. tactile domino blocks

5. walk-on number line

6. stepping stones

7. glant beaded number cards
8. spring scale

9. opictures to 1llustrate lines, curves, rectangles, squares, triangles.
clrcles

10. set of flannel numbers
1. set of flannel board objeets, elrele, triangle, square, and reetangle
12. figure and value matehling eards
13. number learner
4. bead stair
f. 15. shape matching cubes
16. basi¢c rods and counters
4 17. Judy clock
18. number group recognition game
19. number trays and plastic counters
20. counting and tiircading
21. large abacus, individual abacus
22. counting discs, counting sticks

23. domino cards

2h. a series of number blocks 1-10

I 25. number charts- 1-10




DEORTANT 1IR3

Kindergarten

Item Description B M E

0030 Develop cardinal numbers 1-10. 1

0060 Counting-cardinal number of set. I

4000 peaning: Set and members (elexnts ). ) ¢

4010 Equivalent (une-to-one correspondence). 1

4060 Subset 1

3050 Ten basic sywbols (0-9). I

0180 Property of one. 1

0090 Backward-rote counting. 1

0070 Ordinal counting-sequence, I

0050 Number with number line. I

0040 Develop ordinal number sense. 1

0026 Develop cardinal number zero. I

4030 Non-equivalent gets, X

0150 Commutativity-whole numbex, 1

0120 Union of disjoint sets-joining. 1

0.100- Ordering-equal, greater, less. I

4020 Equal sets (identical), I

5080 Represent line, point, plane. I

5010 Geometric figures ia environment. 1

5030 Relations without measure (sfze, position). 1

5040 “rwo-.dhnensional figures (plane), ‘ I

5029 Geometxic design and pa.ttern‘. I}l

5060 Curves: simple, clesed, open. I

9050 Review: numeration, 1
Q * Difficult Items
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METHODOLOGY = KINDERGARTEN

Crdering numbers and objects as greatoer than; less than; equal to.

OO0 ANAAL

is greater than 4

Tne teacher explains that the number of circles is greater than
the number ot triangles and that % is greater than 4, Tne children
must have tne concept ot a numeral representing the number of objects
in a given collection matching the circles and triangles in one-to-one
correspondence, demonstrates that there are more circles than triangles
therefore the cardinal aumber of the set of circles is greater than the
cardinal number of the set of triangles.

OO Cooo fioda dod
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2 48 less than 4 3 is equal to 3

Addition devalqggi from uni n of disjoiut sets ox joiniug\action.

e
plus equals =2

The children should have a lLasic understanding of sets and
elements In a set. Place one cutout on the left side of the flannel
Loard and another (different color or shape) cutout on the other side
of the loard. Have Lthe children name the number of elements in each
set, lIlave a child join the two sets by moving one set over next to
the other set. liote that when two sets of one object each are joined,
a new set containiug two objects is formed:, The sentence illustrates
that ona plus one and tvo name¢ the same number. tthen the two sets are
joined, & nevw set with more nembers is formed. Introduce the term
“addition" as being the methematical word for combining two nuwxbers,
using this joining action of sets for development. Introduce 'plus"
and '"equal", emphasizing that we use these words only with numbers, not
with sets,

Additiont Property of one

A set of 1 object will be jcined to a set of 3 objects and a new
set of 4 objects will be formed.

00 0o g

3 objects 1 object 4 objects
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Bring 3 children to the front of the room ask how many there will
be if one more child joins the group. When there are 4 children up
front, ask how many there will be {f one more is included. Continue in
this manner with other examples emphasizing that when we add one to any
number our sum is the next number when we are counting.

31r1=4 4 +1 =25 5+1=6

Comuutativity, a property of addition

OO0 OO0 CGOOO 2 +3=5
O ¢ 00000 3+2=5

Have two boys come to the front of the room; then have three more
boys join them. Ask how many we have vhen we join a set of 2 boys and
a set of 3 boys or what number 2 + 3 s, Follow the same procedure,
but have the 3 boys up front first and have 2 boys join tuem, Emphasize
that ve may Join sets or we may add aumbers in any order.

Ordinal counting for sequence of numbers,
N
/L
Pink Red Yellow White

Which child has the pink hat on his head, the red hat, the yellow hat,
etc.?

Place different colored hats on
children's heads.

Have the children line up and pictend to be buying tickets, Discuss
the position of each child from some starting point and relate to first
or secord etc. Hence first, second, their etc. are ordinal numbers.
Extend the lesson to various series of things in the classroom, for
example series of pictures on the bulletin board. Have the children
hold carde with the numbers in order and discuss firat, second, third,
etc.

Associating idea of number with number line. (one-to-one correspondence)
0 1 2

a J— } A

3 [

On the board mark two points. Connect the two points to form a
part of a line or a line ssgment. Introduce the phrase 'part of a line"
has points to show where it ends, Tten on a straight line join another
part' and ask how many parts of a line are there now. Draw ten segments.
Ask children, "1f you were going to use numerals to name the points, what
numeral would show the first point with no parts on the line." Label {t
gero. Then proceed to the next point and ask how many parts of a line
are there from zero to the point (mark the point for one with your finger)?
Then a3k the children to select a number to describe a single part. of the
1i{ne, and continue in this manner. :




0040 Developing ordinal number sensc,

Line up 3 children in s
front of the class.

Which chiid has a hat on his head to make him different? What is the
child's position in the 1line? Ordinal number indicates order or
position and tells which one. See 0070, ordirnal counting.

3050 Read and write nonnegative whole numbers for the ten basic sumbols
(0"9) .

Begin with a bare table and ask 'How many objects are on the
table?" (Accept 'mone' as an answer,) '

The empty set has no members. The set with no members, called
the empty set, has a cardinal number, zero.

Place a single object on the table and ask, 'How many objects
are now in the set?" Introduce the notation card 1 at this time.
Continue to place objects on the table, repeat the same quest, and
introduce the notation card for other numbers such as 2, 3, etc.

]

Red blocks Yellow blocks

4060 Subsets

Begin by placing the above objects on a table. BExplain that even
though these blocks have different colors they form a set of five
blocks. Remove the yellow blocks. These yellow blocks form a set of
two blocks, The yellow blocks form & subset of the set of 5 colored
b{oc:s. Similarly, the red blocks form a subset of the aet of 5 colored
boc 8.

5020 Geometric designs or patterns
o001 —

Using beads of 2 different shapes but of the same color, start a
string of beads. Alternate the 2 different shapes. When the string is
long enough, point out the sequenca of beads - explain that this is a
pattern, Have a child continue the pattern. Start another bead pattern
and ask which beads should be used next to continue the pattern.

O-0-0——0—0-0—0

The teacher may have the child make a pattern of his own,




12.
13.
14,
15,
16.
17.
18.
19,
20.
21,
22,
23.
24,

25.

number
numeral
set

fewer
greater than
less than
add
addends
equals
equations
Jjoin

minus

nissing addends

plus
separate
solve
subtract
sum

take away
amount

contains

family of facts

grouping
half-past

o'clock

VOCABULARY - GRADE .

26.
27,
28.
29.
30,
31.
32,
33.
34,
35,
36.
37.
38.
39.
40,
41,

ordeyx
order rule
pint
quart
renane

abacus

bundles of ten

compare
parentheses
subset
subtraction
addition
boundary
closed curve
curve

fold line
fraction
line

line segment
measure
outside
plane

point
rectengle

region



51,
52,
53.
54,
55.
56,
57.
58,
59.
60,
61,
62,
63,
64,
65,
66.
67,
68,
69.
70.
71.
72,
73,
74,

side

unit

place value
opposite
regrouping
even

odd

empty set
elements

vhole number
pologon
equivalent sets
non-equivalent sets
inch

foot

degree

match

cup

one half
subset
multiplication
factors
product

times
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MATERIALS - GRADE |

teacher model abacus

number concepts

visual fractlons

time learner

Judy clock

aluminum liquid measures

Individual number 1ines (0-20 or higher)
plastic counting rods

geometric shapes-squares, triangles ete,
individual abacus

flannel 3'"' numbers

flannel 7' fractional circles

flannel 7' fractional squares

count=a-ladder



IHEORTANT LIRME

Grade 1
Iten Description B M
0060 Counting-cardinal number of set.
0030 Davelop cardinal number 1-10.
3050 Ten basic symbols (0-9).
0190 Elementary facts of addition. 1
0136 Addition developed from number line. 1
0250 * Subtrection daveloped frowm subsets. I
0260 * S8ubtraction developed from number 1line, I
0310 Blementery facts of gubtraction. 1
| 0270 * Inverse of addition-subtraction. 1
0035 * Cardinal nuzber beyond 10, I
3070 Whole numbor units, €ens (10-99). | I
0300. Property of one-subtraction, ¢
3080 Units beyond tens, ’
0220 * Hore.than two addends-no regrouping. ’ I
0200 * Multi-digit addition-no regrouping. : I
0520 " | Multi-digit subtraction-no regrouping. I
3040 Other namas for a number. I
0160 * Agsociativity of addition. 1
4040 Unequnl sats, I
0170 * Zaro-identity elenment. . 1
0280 * }&orerty of zero-aubtragtton. . , 1
4051 One-to-many correspondence, 1
4070 Enpty set. I
6040 * Units of measure-nmonay. 1
1 3000 Difference botveen number and numeral, ?
‘ * Difficult Iteas




METHODOLOGY - GRADE |
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[ j 3¢ 5¢ How many balls can you buy for the amount
R4 of monev shown?

After the children has a good understanding of prices shown
and money values this type exercise could be given. Have the
children put the money into sets according to the cost of the
item In question then count the number sets. For example, since
the item in question is the ball which costs 3 cents, the coins
should be put into sets of 3 cents which would give us 2 sets.
Therefore, for the amount of money shown Z balls can be bought,
Practice using money in "playstore" situations could prove
quite useful in developing background for use of money.

0270 Subtraction is the Inverse of addition.

r--——— + 3= 1l 11 -3= _~_—i
8 +3=11 11 -3 = 8

Introduce this type of problem using sets of concrete items.
For example use 8 girls and 3 boys. Show than when we bring the
3 boys to joln the 8 girls we have 11 children. Explain that by
subtracting the 3 boys from the set of 11 children we will '""undoing'
what we have just ''done'' and that we will end up with the original
set of 8 girls. Thus when we know the sum and one of the addends,
the missing addend can be found by subtracting the known addend
from the sum. The child will know that 8 + 3 = I}, is one of the
baslc addition facts he must solve for the missing portion in this

problem,
CesanorsslJamn

Thus we establish the idea that [::J 42 =56 |s the Itnverse of 3 + 2 = Zﬁ&
and that c::J +2a65 |s the samc as § - 2 = C::] -

0260 Subtraction from number lire.

8-3= RO s et ot}

3 =10 I T
The teacher should review 8———-Ju—~—?~~-—~}~—~-jt*—~}i\‘ 5 Z‘~"~*“9
some basic ldess of addition Seem-oo —ooo cmeeee ) ~?

Q on a number line such as:

543 =]



Here the child should note that addition of 2 numbers also
implies a direction in traveling along the number line (in this
case we moved to the right).

Now we can relate subtraction to the inverse of adcition.
(See code no. 0270)

For the problem 8 - 3 =[] , the child must first move 8
spaces from the starting position, zero.

1 " 8 A>

\ /
~ \ —_——

> : 7 4

Since subtraction is the inverse of addition, we now move 3

. spaces to the left, so that we will subtract three.

0160

o v 2 3 4 5 & 1 §
r K - e

~

Our final stopping position illustrates the end result five.
It also can be related to "take away'' as used In subtraction. The
teacher may use the number line with games, such as ''traveling',
“taking trips'', etc.

Subtraction developed in relation to subsets or separating action,

Separate one penny from all the pennies.

(1¢ /|¢ \;ﬂ%//LS,: @

§-1=4h

Use sets of concrete jtems or flannel board objects to show this
concept, For exawple put the five pennles on the desk then ''remove'
or "separate' one penny from the set and see how many are left of the
origlnal set. Continue practice using objects to show separation,

Assoclattvity, a property of addition.

(K] r] a1 [e] fe] 6] o] ]

Using objects, demonstrate that it makes no difference in
which manner we group the sets together we will end up with the
same set of objects. For example if we have 3 red books, 2 blue
books, and 4 green books we can group the red and the blue books
first then Join the green books to that set, or we can group the
green and blue books then joln thered books to that set. We can
relate this grouping of books to the associativity property of
addition by concerning ourselves with the number of books in each

set. Thus: ‘ — A
RIR 1R B GlG|G |G or F! RIR E 8 G|G | G|G
(3 + 2)+ 4 = 3 + (2« L)
5 « i - 3 + 6
9 - 9



0170 Zero, the identity element of addition,

1)
[ ]

n+ 1 I +n=n
L+0=0+h=24

After the children have mastered the concept that 0 is the name
given to the empty set, the concept of the Identity element can be
introduced. Show through the use of objects that regardless of which
set we join to an empty set we will have that origlinal set. Show
also that if we add the identity element (zero) to any number we will
have that number. After these concepts are shown through the use of
sets it can also be shown through the use of the number 1lne using

zero to dennte '""not any'' steps.

o
N
e
o

Property of zero in subtraction.

n-n=20 8 -8 =
n-0=n 8-0=38

Children should have the understanding that zero represents the
empty set and ''not any' steps on the number line. I1f we start at
any point, moving 0" steps on the number line keeps us at the same
place. See subtraction from number line.

John has the task of dusting the set of books on the top shelf
in the llbrary. John cannot reach this particular shelf, so the
set of books which he dusted on the top shelf is the empty set.
Since the top shelf has eight books In the set and the number of
books dusted Is zero, if we separate the books dusted from the books
on the shelf, there are stil! eight Looks to be dusted,

Total books on shelf } Boiks dusted

LDDDDDDDD

Addition with more than two addends, without regrOupIng.

UZD : )Q S 27 3]
\/ 6 1}_—-—-—?%

3 =

0 = 8

(=4
Ny
ad
(=]

I

n

_In the addition of 3 addends it must be pointed vut that flrst two
addends must be added then the thlrd addend added to that sum, Ffor
example in the problem 2 + 1 + L4 = 7 we would first add the 2 and |
then add the sum 3 to the thlird addend U for a total of 7. The
assoclative property of addition could also be Introduced by showing
that the 2 and 4 can be added then the | added to that sum. The teacher
may use objects to Illustrate joining the sets two at a time,




0035 Developing cardinal numbers beyond 10,

Develop the idea of place value in the number system. This
can be done by presenting 3 ‘'houses'' with 9 rooms in eag’ house.

10's b

Explain that we can put | stick, straw, etc. In each room

of Mr. Oae's place until we get 9 then if we want to add 1 to

more we must move the whole '""family' of 10 units into ¥ apartment
of Mr. Ten's place. To find the numeral that represents the
number we have, we nust count the number of rooms filted in Mr.
Ten's place, and the number of rosms in Mr. One's place. Proceced
in this manner, maving one more into Mr. One's place and writing
th2 numeral 1o (cpresent the numbter until we get to 100, The same
procedure may be foliuued to write numerals in the hundreds.
Eventually, the children should then be able to write the numerals
without the ""houscs.'" During this exercise the numbers should be
named in terms of 'tens'' and 'ones,'" The conventional names can
then be picsented to the children in decades, (ex. twentles,
thirties, ctc.).

0200 Multi-digit addition without regrouping.

43 78
+25 +10

f.fter the children know the concept of the tens place and the
ones place and understand the concept of jolning sets as a basic
step for devcloping the addition, then explaln that In the additlen
of two place addends, we add the ones first then we add the tens.
Ti.'¢ coicept may be developed through the use of the ''houses'' again,

010
O 10X |6 010]| 9Qf &
X |1 X1 X XX X
43 will be & x's In the tens house and 3 x's in the one house.

25 will be 2 0's in the tens house and 5 0's In the ones house.
Count the rurber of rooms filled In each house.

Insist that the chlildren add the ones first then add the tens.
This 1s Important so tiat the concept of regrouping may be more
easily Introduced,




10,
11.
12,
13,
14,
15,
16,
17,
18,
1.
20,
21,
22,
23,
24,

25,

add-addend
missing addend
cardinal number
digit
doing-undoing
equals

equation

empty set
Family of Facts
form

greater

greater than
less than

how many

join

less

longer

match

match one«to=one
name for a number
number line
plus

sum

numeral

remove

VOCABULARY - GRADE 2

26,

33.
34,
35.
36.
37.
38.
39.
40,
41,
42,
43.
44,
45,
46,
47.
48,
49,
50,

left

right

separate

set

shorter
subtract
subtraction
minus

take away

to the left of
to the right of
vertical
abacus

grouped
grouping
regrouping
number pattern
one more

order

pairs

paired number lines
parentheses
pattern

curve

end point



51,
52.
53.
54.
55.
56.
57.
58.
59%.
60.
61.
62.
63.
64.
65,
66.
67.
68.
69.
70.
71.
72.
73.
74,

75,

foot

half hour
hour |
line

line segment
measure

one half
pint

point

quart
standard units
unit

ones

ones' place
sef-of 10
tens' place
cent

dime
half-~dollar
nickel
making change
penny
quarter
value

circle

53.
84,
85.
86,
87.
88,
89,
S0,
91.
92,
93.
94,
95.
96.
97.
98.
99.

100.

closed
complex
corners
fraction
gallon

inside

not closed
not simple
one fourth
two faurths
three fourths
one third

two thirds
outside
rectangle
region

sides

simple closed curve
square
triancte

gro property
hu

renp

ten

o1



101,
102,
103,
104,
105,
106,
107,
108,
109,
110,
111,
112,
113,
114,
115,

116.

ten tens

ten ones
thousand

value
equivalent
even

odd

factor
multiple
multiplication
multiply
product

times

one greater than
whole numbers

coln



MATERIALS - GRADE 2

1. tactile numeral board

2. folding black flannel board

3. minute m nder

L. primary cutouts

5. number line -~ teacher and Individual
6. abacus ~ teacher model

7. colored counting cubes

8. 1individual student abacus

9. colcred rods

10. coun<ing slide rule

M. time learner

12, visual fractions

13. Judy clock

4, countirg disks-500, red

15. analysis of one foot

12, alumlnun liquid measures

17. geometric shapes - squares, triangles, etc.

18. count~a-"adder




JHPORTANT LAEMS

Iten bescription M
3070 Read and write whole number units 10-99,
0020 Develop cardinal number zero.
4010 * Bquivalent sets (one-to-one correspondence). M
4030 Hon-equivalont sets, | M
0216 Hulti;digit: addlt:lomtxm addends, )5
0220 Hore than two addends-regrouping. M
0230 Hore than two addeuds-ragrouping, I.
0350 * Hultiplicatfon developed from union of equivalent

aats. It
1140 Addition of fractions-deaveloped from reélons.
1090 * Ordering: greater, less, equal, I
0410 Commutativity-multiplication,
0570 * Division-Inverse of multipiication.
0540 * Dpivision developad from equvalent sets,
6000 Yaauing of measure.
0330 * | Hulti-digit subtraction-regrouping.
0370 * Multiplication developed from number line.
1020 * Fractions developed from number line. I
5050 ftiree~-dimensional figuras. 1
3100 * Ability to round number for estimates.
5100 bescribe and analyze-line, ray;. I
5090 peacribe aud nnelyx;;-vpoint. 1
5190 * Pescribe and enslyze~angled. I
3150 Fistorical systems of numeration,

¥ Difﬂcult Iters .




METHODOLOGY - GRADE 2

0350 Multiplication developed from union of two or mere equlvalent sets,

Concepts: X X X X X X X XX XX X
3 + 3 = 6

Two sets of 3 are equivalent to one set of 6,

Two three's are 6.

2x3=6

Have 3 girls come to the front of the room to sit at one side
of the reading table. 3 more qirls come to sit on the other side
of the table. Choose a child to tell the number story of the
dramatization. Story cxpected: ''Three girls were reading, then
three more came. !low many girls were reading?!' Ask a child to
write a number sentence 3 + 3 6. How may 3's did you add? What
is two 3's. Write on the board, Two 3's = 6. Further develop the
concept with two 2's, 3's, h's, S's, 6's, 7's, 8's, 9's.

Activity: 1. Form teams in the following manner:
First, have 2 students on each team, then 3, then
L, and so on. As tre teams form, have students name
the number of students on each team and on both teams,

2. Chain gang: One student names a number (4) and the
next student gives a sum which has two equal addends
using that number., The next student names a new
number (6) and the nc«t student says twice 6 s i2,
and so on. The object is to get around the room
without bresking the chain,

0370 Multiplication developed from the number line.

_ Draw a line on chalkboard. Have a student show the moves for
addition of 2 equal addends, beginning at 0 and moving to the right
2 moves. Ex. 3 + 3 means to move from 0 to 3 to 6. Ask, '"How many
times did you move?'t response, "Twice," write 2 x 3 = 6 on the
board. Ask a student to explain the x symbol. Solve the equ.tion,
compare with moves on number line. Continue drill to insure that
the student understands the connection between multiplication and
addition of equal addends.

2 x3
or

34326 FT7 7 3

N
2\
J
v

i
=
v
o
~
o]

0410 Commutativity, a property of multiplication.

00 000 00 00 Q0

e [ty

2 sets of 3 objects is 6 objects 3 sets of 2 objects is 6 objects



two 3's is 6 three 2's is 6
SO 2x3=3x2 sO2 x3=3x2

The teacher should review the commutative property of audition,
(see 0150), to demonstrate that the order in which wt add two
numbers does not affect the end result. Will the oraer in which
we multiply affect the result? no

To Illustrate further, see 0360 ~ arrays.

3 columns The two rows have 3 objects each for a
XXX  total of 6 objects.
2 rows xxx The three columns have 2 objects each for a
total of 6 objects.

" The teacher may devise activities to Illustrate other examples.

0540 Division developed from partitioning into equivalent sets.

How many sets of 3 objects can be made from a set containing
6 objects, or If six objects are separated Into two equivalent
sets, how large will each set be?

The studenfs should know the relationship between addition and
multiplication, multiplication facts In which 2 iIs the multiplier,
and the commutative principle of multiplication,

Arrange 8 books (or other objects) in a row on a table. Have
a child dramatize a number story such as: Mary had 8 books. She
gave 4 books to each of her friends. How many books did Mary give
to her friends? Have Mary take 4 books to a friend, then & more
to another frlend. Then ask, "How many friends got 4 books each?"
“"How many U's in 87" ''"How many sets of 4 did Mary make?' 'How
many 4's in 87"

As the child works with discs, develop more statements as abov. for
sets of 3's in 6, sets of 2's in 4, etc.

Note that we are partitioning a given set into two equivalent sets.
The same approach may be applied to three equivalent sets, and others.

0570 Division, the inverse of multiplication.
1f 6 x L] =12 then 12 ¢+ 6 = []]

Review related multiplication facts, division facts with 2 as
the divisior, and related division facts with 2 as the quotient.

Use large counting objects for an example. Write on the board

how many 6's in 12?7 How many 2's in 12? Use dramatization to develop
this. Then iltustrate the relationship of division to multiplication.

2x7 =14 b+ 7=2




0330 Multi-digit subtraction with regrouping.

52 5 tens and 2 ones = 4 tens + 12 ones
-25  then 40 + 12
27 -20 + 5

20+ 7 = 27

As a backgreound, use a number line at the board as children
use one at thelr seats. Write on the board, 37 + 6 = L=, Use
number line for solution. Wrlte inverse equation 43 - 6= (] .
Find solution. Develop 13 -6 =7, 23 - 6 =17, 33 - 6 = 27,

10 -4=6, 20 -4 =16, 30 -4 =26,

Ask the following questions: What‘ls the sum? What are the
_addends? How many tens in the sum? How many tens In the missing
addend? What [s the basic number fact?

Have the children discover that the number of tens In the
mlssing addend Is | less than the number of tens in the sum.
Use abacus or place value chart-rename 1 ten as !0 ones.

Ls - 6 = (30 + 15) - 6 rename
= 30 + (15 ~ 6) regroup
=30+9
=39

020 Fractions developed from distances on number line.

Use ruler to develop %, &.
Count halves 1/2, 2/2, 3/2, 4/2

/2 2/2 3/2 L4/2 542 6/2

P - - b
o

0 - ] 2 3

2/2 s another name for [::]

- To reinforce: Have children
k/2 is another name for .:Z] draw line segments using ruler.

- Have them label the whole number
6/2 Is another name for :i] points or the line then the half

way points,

:7190 Ordering. Greater than; less than; equal to

Larger than, less than has been taught. By comparing sizes of
sets of sticks such as 14 is greater than 12 or 7 + 8 Is greater than
10, 9 is less than 15,8 + 8 is equal_to 16. To associate the symbol
with the words-erase words-substitute the symbol noting that the
open area of the symbol is toward the larger numeral and the point
toward the smaller numeral.



100 < 60 + 50 L+8 210
100 = 50 + 50 b+8 =12
100 > 50 + 40 u+8 <1
172 > 173, w2 > m, am Lz, am <z

3100 Roundling numbers =~ estimatlng answers.

Review sequence charts. Note numberals that are nearest another
numeral,

~ If you were on an elevator at the 27th floor level. Would it be

.quicker to go to the 30th floor or the 20th floor? Repeat this
dri)l for several examples developing the concept of rounding or
estimating numerals.

37 rounds to nearest 10 as L0
86 rounds to nearest 10 as 90

Flash cards may be made by each child for 10 to 100. Arrange

these cards on each desk so all are in view. Write numerals on
chalkboard, ask chitldren to flash the card with the nearest number.

5180 Angles

Concept to be developed: An angle is made up of two rays wilth a
common end point,

Review the corner point of the square, triangle and rectangle.

>

> > -
These are know angles,

Procedure. ¢=———— Have charts showing these placed tn front of room.

>
0
>P
This Is an angle. This angle is made up of the two rays.
It is made up of two rays with
a common end point called a Tﬁ? and 3?7 We may name this angl

corner point.
as 4{ TOP or as éf POT.




Draw varicus angles, Iabellng the rays. Emphasize the end point and
names for the angles. (note: rays have only one end point

<L

Note that a number of lines may be drawn through one point.
T

é—; SN
A LU and § % are lines. They meet at the point R, R A 1s a ray.

Have children name 3 other rays from R, Then have the angles named.
( &L TRLIsan angle)

Enrichment activity:

Children may draw rays meeting at a common end point and label
as they tike. They may list the angles and rays.



10,
11.
12.
13,
L4,
15.
16.
17,
18.
19.
20,
21.
22.
23.
24,

25,

braces

cardinal number
the empty set
equivalent
numeral

greater than
less than

ones' place
tens' place

hundreds' place

one~to-one matching

place value
set

subset

total value
addend

sum

comparing
difference
remainder
equation
Family of facts
missing addend
opposites

remaining

VOCABULARY -~ GRADE

29.
30,
31.
32,
33.
34,
35,
36,
37.
38.
39,
40,
41,
42,
43,
44,
45,
46,
47,
48.
49.

50,

separating
angle

area

center
circle

curve

cloged curve
diagonal
diameter

end point
foot

half inch
quarter inch
inch

length

line

line segment
measurement
parallel
path

plane
polygons
quadrilateral
radius

ray



5l. rectangle 76, base ten

52, region 77. common multiple

53. triaugle 78, even number

54, sct of points 79. odd number

55. s8quare 80, periods

56, square inch 8l, placeholder

57. yard £2. prime number

58, vertex 83. finite

59. surface 34, inifinite

60, standard unit 85. million

61, simple closed curve 86, multiple

62. digit 37, quotient

63, 1iuverse operations 88, cube

64, joining 89. cylinder

65. division 90, graph

66. equal addends 91. 1lattice

67. factor 92. parallelogram

68. joining equivalent sets 93, symmetry

69, multiplication 94, space

70, product 95. sphere

71. times 96. volume

72, expanded numeral 97. associative property
73, adding equal addends 98. closure property

74, common factor 99, commutative property
75. matching sets 100, distributive property




101,
102,
103,

104,

identity element
temperature
degrees

welght



MATERIALS = GRADE 3

I. folding flannel board

2. felt cutouts of siapes, numerals, and symbels

3. individual number tine
L. colored counting cubes
5. abacus

6. wvisual fractions

7. counting slide rule

8. A3C of solids

9. tactlle time teacher

10. individual student abacus
11, tactile numeral board

12. minute minder

13. place value clart

1h. bundreds' chart

15. colored rods

16. squared paper

17. yardsticek

16.  individual rulers

19. geometric shapes

20. sticks for bundles of tens and oncs
21. Fflash cards for +, «, x, 4
22. pint bottles

23. quart botlics

24. gallon jug

25. individual clocks
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IYFORIANT ITRNS

* Difficult Itees

Grade 3

Iten Description B H E
0190 Blementaxy facts of addition, M

0200 Multi-cigit addition-no regrouping. M
0210 Addition-tvo addends-regrouping. N
0250 Subtraction-developed from subsets. N
0360 Multiplicatlon-devaloped from arrays. 1
0470 Multi-digft: multiplication ue regrouping. 1
0480 * Multi~digit multiplication regrouping. 1
0490 * Multiplicatfon wore than two fectors. I
0510 * Hultipler or powers of ten as factors. 1
0575 Distributivity nf division over addition. 1
0610 Rlementary facts of division, 1
0620 * Divisor lesp than ton-dividand not raegrouped, X
1130 Mdition ¢f fractions-developed from number line. 1 |
1190 Combn fract:ion notation~equal denominaters. 1
3020 * Pquivalent comson fractions. 1
3090 * Use of commas to soparate perioio. I
7080 * Humber patterns, rules for divisibility. 1
7090: % Adlthmotic progresafona,
0035 Catv'“0nl nanbers bayond 10. Y
0070 Ordinal cownting-sequonce. M
0090 * Backward-rote counting. M
0120 Addition-ualon of dfsjoint sete, .
0130 Addition-developsd from nunber lina. M
. 0260 Subtractioa-developed frow number 1line. H
0450 Multiplicat{on-property of zero. 1




METHODOLOGY =~ GRADE 3

0450 Property of zero in multiplication

The teacher may review the commutative property of multiplication for
utilization with this topic.

I X X X || X X {J 2 threes are 6

‘x x{lx x| |x x} 3 twos are 6

or 2 x3=3x2

The teacher may begin with 2 boxes such as this. l._‘___J L____.J

How many objects are {n each box? If the 2 boxes are joined, how many
objects will there be? Therefore 2 x ¢ n 0

Can you write the commutative form of 2 x 0?7 The child should respond
with "the commutative for of 2 x O 1s 0 x 2", What is 0 x 2?7
Illustrate with other similar examples and with this summarizing
equation. 2 x0=0x2 =20

It is rather difficult to use a physical world example for 0 x 2
which means 0 twos, hence the commutative property review may avoid the

diffisulty.
0090 Other counting, backward, rote, etc.
102, 101, 100, R :
198, 196, ’ y 190, '
90, 91, 92, ' ’ » 96, ’ ’

Review rote counting by usc of the number line, pennies and hundreds'
chart., In skip counting remove or include progressively as many

objects as needed. Children count as they include or remove objects.
Since daveloping the ability to discover pPatterns is vital to mathematics,
let the children Investigate a wide variety of patterns on the numeral
chart by covering or circling the nissing numerals.

7090 Arithmetic prog.essions

Arithmetic progression is a sequence of numbers each differing from '
the preceding nurber by a {ixed amount.

3, 6, 9, 12 the constant difference is 3

18, 16, 14, 12 the constant difference o 2




To explain example 1, begin by using the number line and sliding
three units on the number line. Follow up by using objects on the
flannel board and having children add three progressively. The children
may also use geometric shpes such as squares or rectangles at their seat.

If the children discover patterns that aid them, they are alert and
should be encouraged. For cxanple adding 9 is the same as adding (10 - 1),
or adding 10 and subtracting 1, the tens digit increases from one sum to
the next, and the ones' digit decreases,

6, 11, 16, 21, 26, 31 See pattern in ones' place when five is
added progressively.

7080 Rules for divisibility

Is 24 evenly divisible by 27 All cven nuwbers can be divided
exactly by 2.

It is {mportant that students know whit even nunbers are, An even
number has 2 as a factor. Zero is an even number because it has 2 as one
of its factors 2 x 0 = 0. All numbers with 0, 2, 4, 6, 8 in the one's
place are even numbers., When you count by 2's starting at 0, the numbers
you name are even numbers,

When you add any number to itself, the answer is an even nunber,
3 +3 = 6or 2 sets of threes 18 6, Two is a factor of 6.

All numbers represented by numerals ending in O or 5 are exactly
divieible by five.

How many nickels in 15 cents? Three! How many nickels in 40 cents?
Efght! Illustrated that 3 fives = 15 and 8 fives = 40 with the child
noticing the numerals 0 and 5 in the unit's or one's place.

If the child has difficulties with money other examples may be used.

Using commas to separate into periods,

(T
(=
O
[

|

By this time the students are familiar that 9 ones and one moxe one
18 1 ten; 9 tens and one more ten 1s 1 hundred; 9 hundreds and one more
bundred is 1 thousand. This may be reviewed by using the abscus, the
place value box or chart, and/or the number line.

The thousand plece {s fourth from the right, You see that in each
numeral a comma is used between the three figures at the right and those
thattﬁgand 50; thousanga. .

usands nes
pax i ariod .

B means hundreds

H T 0 H T 0
. T means tens
1 6 7 2 6 a 16, 726 0 moans ones
3 8 2 4 9 3 2362, 493

l 210 & 9 { o0 ¢ | =204, 906




3020 The equivalent common fraction notation.

Place a circular felt cut-out on the flamnel board. Cover the
region with 2 parts of the same size. Ask what part of the region {is
being covered by each. Then cover the region with &4 parts of the same
size. Ask what part is being covered by each. Remove 2 of the 4 parts
and ask what fraction tells how many parts were removed (2/4). Then
remove the half reglon and ask the students L{f the two fourth-regions
match the one half-region, Write the numerals % and 2/4 on the board and
emphasize that both name the same number.

DD -

Several pleces of cardboard of the samec size may be used for
matching and comparing. Then match the regilons 4 eighths with %, 2
eighths with %, etc.

The number line is also a good device to develop this concept.

a 0 P!
b O 2

1/2 1
¢ 0 s

/a2l 3l4 44

d 0 1 /8 . afg . Si8 . 1/8.
2/8 4/8 6/8 8/8

0620 Divisor less than ten, dividend not regrouped, no remainder
842=4;933=3
By use of the flannel board or concrete objects review 2 fours = 8,

4 twos = 8, 2 x4 =8, and 4 x 2 = 8, 1If two 4's equals 8, how many 4's
are in 87 1If four 2's equals b, how many 2's are there in 8?

0000 a, 2x4n=38 b, How many 4's are there {n 8?
¢ bx2=28 d. 1low many 2's are there in 8?

a. 2x4=8 b, 4x2=8 ¢ B834=2 d BI2=4

The sign - {s the division sign. You read the division sentence this
wayt Bight divided by four {s 2. It means that the number of 4's {in
8 is 2. This concept may be further developed on the number line.

222
p 1 2 3 4 3 0 7.5
Y \

4 4 b 4




0510 Powers or multiples of ten as factors.

————

Begin by reviewing 4 x 2 = 8; 4 x 2 ones = 8 ones. By using
. bundles of sticks or cards, extend this concept to 4 x 20 or 4 x 2
tens = 8 tens or 80, Emphasizc the relationship between rultiplying
ones and multiplying tens. :

| Exercises such as the following may be written on the chalkboard
and illustrated by single sticks and bundles of ten sticks.

3x3=29 3 x 30 =90 4 x5 =20 4 x 50 = 200

The child will also learn that the associative property is use ful
fn justifying multiplication involving multiples of 10, He will learn
‘to approach the problem 3 x 30 = {in terms of the base of his system

of numeration,

3x30=3x (3x10)
= (3 x3)x10
a 9 x 10
= 90

Multiplication with more than two factors without regrouping.

£
(=]

2x1x3= 0

Since the operation of multiplication has the associative property,
there are two ways to represent the above product. Consfder: 2 x (1 x 3
= . The 2 represents the number of sets, and the (1 x 3) represents
the number of objects in each of the two sets (one set of three)., Using

P E 0D @0D

Two cets of (one set of three)., The product 2 x (1 x 3) represents
the total number of objects. Thus 2 x (1L x 3) = 6, Now consider:
2x1)yx3= .

By the commutative property ot wultiplication, this can be written
3 x@2x1) = . The 3 represents the nunber of sets, and the (2 x 1)
represents the number of objects in each set (one set of two), Using

set diagrams! D D ‘ . .I

| Three sets of (one set of two)

The product 3 x (2 x 1) represents the total number of objects, Therefors,
3 x (2% 1) = 6 or using the comutative property of multiplication,

I @2x1)x3 =6,




80 Multi-digit multiplication of two factors with regrouping.

NN
VP NIX
IO D~

2|

Recall the distributive principle by writing the above in
sentence form,

I x 67 = (3x80) +(3x7)
= 240 + 21 = !261)

. Lut the pupils tell what (3 x $0) and (3 x 7) are and let them
add the products,

Now write the same example in vertical form as shown in example
1. Get agreement to write the product of the ones first in examples
in vertical form. Show that it is easy to multiply first with the
figure just above the multiplier and then with the figure in tens'
place. Let the pupils discover that the example i{s like the sentence,
except for the form.
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11,

Items to be introduced
Addition with more than two addends, without regrouping

A,

C.

D,

1,

3.

Prerequisitec behavior

a. Identifies the number in cach subset and the number altogether
for sums up to 12,

b, Add two numbers in horizontal or vertical motation form without
carrying.

c. Adds and subtracts unumbers in the tens e¢nding in zero and compares
these operations with related elewentary facts with numbers less
than 10Q,

Behaviors to be taught

a. Adds three numbers less than 10 in different ways showing the
associative.-property of addition, Sums to 12

b. Adds three numbers less than 10 by adding the numbers in the
parentheses first. Sums to 12

c. Identifies the number in cach of a number of subsets and the numnber
altojcther, writes the numerals or responde orally. Numbers to 20

d. Solves addition in vertical or horizontal form without pictures.
Sums to 20,

Enrichment

a. Game: Sum Fun

Ordering-greater,less,equal.

1.

Prerequisite behaviors

a, Place or between two numerals to indicate the greater or less for
numbers to 12,

b. Supplies the correct sign,Qr?co show the relaticnship between
nuribers to 200,

c¢. Labels a shaded figure with appropriate fractional notation for
any fraction %,1/3,tok%.

Behaviors to be taught

a, Provides correct sign o€>h to show the relationship between who
objects divided into hal.es, thirds, fourths with one shaded part.

b, Uses three feet in one yard to solve problems of comparison between
inches, feet and yards.

c. ldentifies % inch as one of two equal parts making up one inch, 6
objects in % dozen; 4 inches as % of a foot.

Addition of fractions devcloped from regions

1.

2.

Prerequisite behaviors

a. Identifies congruent regions and sub-reyions,

b, Lables a shaded figurc with %,1/3, to %.

Behaviors to be taught

a. Adding of shaded regions and associating fractional parts with the
whole 1egion using %,1/3 and %.

b, Extend concepts to include %,

Meaning of measurewent {direct,indirect)

ll

Prerequisfte behaviors

a, Constructs and/or usecs a8 nunber line, O to 20, to state what number
comes before or after a number or between two nuwmbers. Extend numb
line to include nuuwbers to 200.



2, Behaviors to be taught
a. Identifics the nuuber of units in the length of a line segment.
b, Uses a ruler for mneasurin; to the nearest inch.
¢. ldentifies the units of liquid measure, cups, pints, quarts, half
gallons and pallons.

E. Addition with wore than two addends, with regrouping.
1. Prerequisite behaviors
a, Asgsociative property of addition is reviewed.
b. Solves addition equations in horizontal forw sums to 20
¢. Add two or more addends using addition algorithm for regrouping.
2. Behaviors to be taught
a. Adds with regzroupin,_ to sums of 200 with two or more addends using
a number line,
b. Uses other nawmes for nuubers (with or without structured groups)
fo write alternate statements of a sum,
c. Solves one-step word problems in addition.
d. Uses addition algorithm to add three digit numbers with reyroupinz
and suns to 1000,

F. Multiplication developed frow union of two or more equivalent sets,
1. Prerequisite behaviors
a, Identifies the cardinal number of a structured group orally and
by writing or selecting a numeral,
b, Identifies the ouwber in each of a number of subsets and the nuwnbei
there are al)tozether for sums up to 12,
2. Behaviors to be taugat
a. When piven pictures of two or niore equivalent sets whose sum is 20
or less supplics orally the nuuber altogether.
b, Answers questions of the type "How many sets of ecach are equivalent
to a set of ___'" by partitionin; sets. Products to 25.
¢, Commutative property of wultiplication (Ex.___two's are __ or 3 sef
of 2 are___.)
d. Using the x si.n to complete equations usinyg sets of pictures.
e, Solves prou.ews represented by objects in arrays and completes
uultiplication equations with the x sipgn o¢ repeated addition foru
Products to lo.

G. Fractions developed from distances on the nuwber line.

l. Prercquisite behaviors
a., Same as those used for weanin,, of weasureuent,

2, Behaviors taught
a, Compares fractional numbers using the nuwber line; %,%,2/3,3/64.
b, Locates fractional numbers ‘including iwproper fractions and nejati

fractious on a number line.  Numerators to 4.

¢, Measures a line segent to the nearest % inch, and ¥ inch.

H., Three-dinensional figures (solid)
l. Prercquisite behaviors

a. Responds correctly to directions which distinguish between a plane
peonetric shape and the repion inside., Identifies, circular,
rectangular, triangular, or square rezions.

b, <Counts number of sides, ri_ht an;les, or an:les which a polygon ha

¢. Identifies a trian:le, equilateral triangle, square, rectangle, ci
and vertices of a polygon,




i,

L.

2. Beha.iors taught
a, Selects objects havin;, the saue shape of distinpuishin;, features
frow a collection of objects or pictured objects.

Describe and analyze:point
1., Prerequisite behaviors
a., Points on a nuwber line idcntified.
2. Behaviors taught
a, Identifies a line as a set of points. (Taught as a part of lines,
sejuents, and rayg)

Describe and analyze: angles
1. Prerequisite behavior
a. Identifies a ray as a figurce forwed by one fixed end point and a
line cxtending indefinitely in one direction.
2. Behaviors taught
a. Identifies an angle as the fi ,ure formed by two rays with a comunon
endpoint.
b. Count the number of sides, right ansles, or anples which a polygor
sides to o,
c. Identifles a ri.ht an;le as the angle forwnin;, a square corner or
as an angle which has 909,

Descrite and analyze: line, line segment, rays.
l. Prerequisite behaviors
a, Identifies a triangle, cquilateral trian;le, square, rectangle,
penta;on, circle and vertices of a poly.on,
2. Behaviors tau:ht
a. Identifies a line as a set of points.
b, Identifies a line se ,ment as finite in len th and part of a line.
¢. Identifics a line se;went, endpoints, a ray as a fi_,ure forwed by
one fixed endpoint and a linc extending indefintely in one directi
d. Identifies a representation for a line as a straight line with
arrowheads on each end, showiny that the line goes on without stop
e. Identifics an an,le as the fi,,ure forancd by two rays with a cowmmor
endpoint.
f. Naues a line by letters of any two points on it,

Multi-di, it substractioneregroupin;,
l. Prerequisite beha.iors
a. Adds two nuubcers both in the tens, or one in the hundreds and one
in the tens for guws to 200 usin, expanded notation.
b. Adds two or .iore addends (to 3 digits) using the addition algoritt
for regrouping.
c. Coupletes subtraction problems with winuends to 200 by using stru
(. XYOUpS.
d. Subtracts numbers in horizontal or vertical foru without reproupit
Nui.bers to 200.
2. Beha.iors to be taught
a, Completes subtraction problens with minuends to 200 by using a nu
line,
b. Perforus repeated subtraction with winuends to 200 #nd subtrahend:
or any uultiple of 10,
¢. Subtracts usiny expanded notaticn and re;rouping, also using the
subtraction algorithm in ol in, numbers to 200,
d. Performs subtraction for problems with nuibers to 3 dijits usin.
abo e method,



M. Cowutati.cly, a property of wultiplication {whole nui.bers)
l. Prerequisite btehaviors
a. Illustrates the use of cousutati.e property of addition by writin,
two different addition cquations for the save pictured situation.
(to 12)
b, Couwpletes 2 wultiplication equations written an '__ two's are ___" or
3 sets of 2 are ___" for the sawe set of pictured objects which show
the coumutative property. Products to 1., '
2. Behaviors to be tau;ht

a. Uses pictured arrays to illustrate and/or sol.e sinple problens
in. ol in; the cownutati ¢ property for wnultiplication.

b. Cowpletes two nultiplication equations written with the x silpn which
are rcepresented by the sawe set of pictured objects and together
show use of the cownutatise property for wnultiplication. Products
to l... (with or without pinrtures)

N. Di.ision~de e¢loped frou partitionin. into cqui alent sets.
1. Prercquisite behaciors
a. When ;i en pictures of two or wore cqui alent scts whose sum is
20 or less, supplics orally the nuwber altogether when there are
scts of ____cach.
b. Answers questions of the type: "How wany sets of __each are equivalent
to a set of " by partitionin; sets. For products to 25,
2. Behaviors to be tau. ht
a. Di ides as sct of up to 1. uneuwbers into a requested nuuber of
equivalent sets and states the nunber in each of the sets and the
nui ber of remainin, objects, if any.
b. Writes the uiegrin_ factor an? quotient for a pictured array showing
that nultiplication and di ision are inverses. Products to 20.
c. Denonstrates with objects or pictured arrays that a/b=x uneans that
we can divide a to nake x sets with be in each set or that if we
have b sets there will be x.thing3 in each set.

0. Division=invers¢e of nultiplicatior
1. Prerequisite behaviors
a. Same as above for eqQuivalent sets in division.
b, Divides a set of up to l. menbers into a requested nuwber in each
of the sets and the ausber of remainin_, objcects, if any.
2. Behaviors to be tau,ht
a. Writes or comwpletes the related division problew for a multiplication
probleis with product 1l or less.

P, HMultiplication developed frou the nuuber line,
l. Prerequisite: behaviors
a., Find the sun of two or wore addends by using the nuuber line
b. Adds with rejsrouping to sums of 200 with two or more addends using
a nuuber line,
c. Writes the answers when both the repeated addition forw and the
nultiplication forwm written with the x sign are presented. Products to
2, Bechaviors to he taught
a. Uzes a nuwber line wouopraw to solve nultiplication problem for
facts throu_h 10x10.
b. Solves problewns (multiplication) for products to 200 usin the
nuuber line,
O
ERIC

Aruitoxt provided by Eic:



I1I.

Iv.

Q.

R.

Multi=di it addition two addeuds with re,rouping.

|

Prercquisite behaviors

a, Writes a nuueral as hundrcds, tens, ones.

b. Adds two nuutbers in horizontal or vertical notation foru without
carrying,.

Behaiors to be tau_ht

a. Adds with rejyroupin to suiis of 200 with two or more addends using
a nuuber line,

b. Adds all nuubers in the tens to suirs of 100 (with regrouping)
using the addition al:orithw.

¢, Adds two or .core addends (to 3 digits) using the addition
alyorithe: for regrouping,.

Roundiny Nuu.bers

L.

2,

Prerequisite behaviors

a. Taug.ht previcusly; to this

Behaviors to be taught

a. Finding the nearest nuneral, ten using the nuuber line.
b, Using the nuwber linc to find the nearcst hundred,

Historical systei.s of nuweration

|

2,

Prerequisite behaviors

a, Writes numerals, idcntifies sets, identifies place -alue of the units
and tens digit in nu.bers 10 to 20,

b, Identifies cardinal nuuber of a stru:stured group.

Behaviors to be taught

a, Identify and write Roman numerals associated with Arabic nuierals,

b, Identiffes the Egyptian and Babylonian numeral systews orally.

c. Associated Roman Numerals with the -Arabic nuuerals on the clock face.

d. Identifies book volumes labeled with Roman nunerals.

Optional iteus
Ordinal nuibers first to twentieth

A,

1. Calendar « throuph thirty first
a. days, luQﬂthS

Measgure¢

1. Tiue - hour, half hour, five aminute intervals e quarter to, and quartcer
after.

Money

1. Nickel, dime, quarter, half dollar and dollar,

Secret code puzzles ~ addition and subtraction drills.

Cross Number Puzzles

Open sentences in all nuwber operations.

Enrichisent activities
A file of additional activities for enrichuent is available. Gawes, directed
wathenatics skills, and activities are suggested.

A,



Third Grade
Primes Math

I. Items to be mastercd
A. Elementary facts of addition
1 Prerequisites
a. Illustrates the use of the commutative property of addition by
writing two different addition equations for the same pictured
aituation.
b. Finds the suu of two or more addznds by using “he number line.
¢. Completes problems in which zero is one of the addends.
2. Behaviors to be taught
a. Finds other names for numbers to 20 by matching given addition
expressions.
b. Finds other names for numbers to 20 by writing or cowpleting simple
addition expressions.
¢. Solves one-step word problems with pictures which require the use
of addition facts with numbers to 20,
d. Solves addition porblems written in vertical notation form without
pictures. Suws to 20
e. Constructs and/or completes an addition table and uses the table to
solve addition problems.
3. Enrichment
a. Tape-Riddles

B. Cardinal numbers beyond ten
1. Prerequisites
a, Adds to a second get or draws & second set of objects and identifies
one set as having more, fewer, or the same number of objects as the
other set.
b. Identifies the cardinal number of a structured group. Responda by
writing or selecting a numeral,
€. Writes the proper nuueral when shown a set written in notation
followed by an equals sign.
2. Behaviors to be taught
4. ldentifies the number of tens and ones in pictures representing
numbers to 200 by writing or selccting the correct numeral.
b. Renames or regroups numbers according to the place value of the
digits - e.g., 275 = 1 hundred, __tens, 5 ones, or 2 hundreds,
5 tens, ___ones.
c. Abstracts the cardinal number from structured groups to 1000 in
number. Writes the standard numeral. Objects are grouped iato
bundles of hundreds, tcns, ones.

C. Ordinal counting-sequence
L. Prerequisites

a. Identifies how many more or less one set has when given two
nonequivalent sets.

b. Supplies the corract sign <:;r::>io show the relationship between
two nuinberg to 200.

¢. Constructs and uses a number line to 200 to answer questions, such
as, what number comes before, after, or between two numbers.



2., Behaviors to be taught

a. Locateus the requested ordinal position, fiyst to twelfth, in an
ordered set of objccts,

b. Writes the numeral that comes aiter, before,.or between two glven
numbers to 1,000 to 10,000,

¢. Writes the missing numerals when presented with part of the sequence
of numbers from 1 to 10,000 with blanks or frames for missing numbers.

d. Writes the correct numeral for a number given in words up to millions,

e. Rceads numbers to millions.

D. Multi-digit addition-no regrouping
1. Prerequisites
a. Identifies or completes problems which illustrate the commutative or
assoclative property of addition.
b, Rewrites a given problem to illustrate the commutative or associative
property of addition,
¢. Writes a numeral in expanded notation form; its "hundreds” parc, its
"tens” part, and its "ones' part. Renames numbers to 1,000,
2, Behaviors to be taught
a, Adds two nuubers in horizontal or vertical form without carrying.
Sums to 200,
b. Supplies or completes an addition and subtraction cquation for word
problems. Solves the cquation.
¢. Adds using cent notation and decimal notation for money problems to
$2,00,
d. Adds two, three or more addends (to five digits) for problems written
in horizontal or verticael notation form,
e. Adds or subtracts money values using cent notation or decimal notation,
ro limit to money value,
3. Enrichment
a, Tape-find the hidden picture

E. Backward-rote counting
1. Prerequisites
a. Abstracts the cardinal number from structured groups to 1000 in number.
Writes the standard numeral. Objects are grouped into bundles of
hundreds, tens, ones.
b. Writes the missing numerals when presented with part of the sequence
of numbers from 1l to 10,000 with blanks or frames for missing numbers.
2. Behaviors to be taught
&, Writes the numeral for a number that comeg after, before, or between
two given numbers to 1,000 to 10,000,
b. <Constructs and uszs a number line to 200 to answer questions, such as,
vhat number comus before, after, or begtween two numbers.

F. Addition developed from union of disjoint sct or joining action
1. Prercquisites
a. Identifies the cardinal number of & structured grouyp to 12, Responds by
writing or selecting a numcral.
b. Abstracts the cardinal number from structyred groups at 1000 in number,
Writes the number as ——~tens. Objects are grouped into bundles of hundveds,
tens, ones. .




G.

2. Behaviors to be taught

a. Supplies the missing operational sign, +,-,to complete problems for
numbers to 100,

b. Writcs an addition equation using the + sign or a subtraction cquation
using the - sign to show that the given picturcs depict an aadition or
subtraction equation.

c. 1Ildentifies or completes problems which illustrate the commutative or
assocliative property of addition,

Addition developed from the number line

1. Prercquisites
a. Supplits the correct sign <:;r to show the rclationship between two
numbers.

b. Skip counts from any starting point forward or backward by 10's, 5's,
4's, 3's, 2's, 100's, and 50's. Responds by writing numerals to continic
the pattcrn.

2. Behaviors to be taught

4. Finds the sum of two or more addends by using the number line.

b. Supplics the missing addend for problems with up to three addends,

¢. Adds with regrouping to sums of 200 with two or more addends using
a number line.

Subtraction deveioped in relation to subsets or separating action.
1. Prerequisitcs
a. ldentifies a sudsct of a given set by choosing among a number of sects,
one or more which would qualify as subsets of the given set.
b. Identifies how many more or less one set has when given two nonequivalent
sets.
c. Matches objects in pictured sets by drawing connecting lines and responds
that one set tias more, has less, or has the game number as a given set.
2. Behaviors to be taught
a. Takes away cnough members of onc set to match the numerical value of a
given set. Answers: '"How many are left?" and "How many were in the
first set before?"
b. Finds the remainder or 3 migsing term for subtraction exercises.
c¢. Provides or completes a subtraction statement using the - sign and
= gign for pictures composcd of scts of objucts. Responds by writing
or selecting the numerals.
3. Enrichment
a. Riddles - General review - no multiplication or division,

Subtraction developed from the number line
1. Prercquisites

a. Supplies the missing addend for problems with up to three addends and
sumg to 25.

b. Skip counts from any starting point forward or backwards by 10's, 4's,
3's, 2's, 100's, and 50's. Fesponds by writing numerals to continue
the pattcern.

2. Behaviors to be taught

a. Completus subtraction problems with minuends to 200 by using a number linc

b. Supplies the missing addend for problems with up to three addends and
sums to 25.

c. Supplics or completes the inverse problem in subtraction for a given
addition problem.



Multi-digit addition with regrouping

1.

3.

Prerequisites
a. Rewrites a given problem to illustrate the commutative or associative
property,

b. Writes a numeral in expanded notation form, Its "hundreds" part, its
“tens” part and its '"ones" part (renaming numbers). Numbers to 1000

¢. Supplies an example of a word problem when roquested to illustrate
addition,

Behaviors to bc taught

a. Adds two or more addends (to five digits) using the addition algorithn
for regrouping.

b. Solves for the missing addend for problems with numbers to five digits
and requiring regrouping.

¢. Solves one-step word problems in addition.

d. Checks answers in addition by applying the commutative property.

Enxichment

a. Find the hidden picture.

II. 1Items to be introduccd
Number patterns - Rules for divisibility

A,

1.

Prerequisites

a. Solves for the missing addend for problems with numbers to five digits
and requiring regrouping. A placeholder may be used for one or more
missing digits.

b. Subtracts using expanded notation and regrouping for probleme involving
numbers to 200,

¢. Finds the missing factor (divisor, quotient) or dividend in division
problems with or without placecholders. Numbers to 200.

Behaviors to be taught "

a. Identifies odd and even numbers from 0 to 200 by selecting or writing
the numcrals or responding orally.

b, Writes numerals to continue an addition sequence after discovering
the rule intuitively,

c. Coustructs and uses number families from basic addition facts. Sums to 24

d. Writes numbers to continue a subtraction sequence after discovering the
rule intuitively,

e. Completes 'Cross number puzzles" involving subtraction for minuends to 200
(c.g. the difference of the differences of the rows in equal to the
differcnces of the differences of the columns).

Enrichment
a. Grids - Fill in squares so that all columns and rows add up to a given
number.

Arithmetic Progressions

1.

2.

Prerequisites

a. Adds with regrouping to sums to 200 with two or more addends using the
addition algorithu,

b. C.mpletes subtraction problems with minuends to 200 by using the
subtraction algorithi for regrouping.

Behaviors to be taught

a. See number patterns

Common fraction notation - equal denominators

1.

Prerequisites
a. MWrites the number of equivalent subscts there are when a group of objects
divided into halves, thirds, fourths, to twelfths.



O
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Aruitoxt provided by Eic:

Comnon fraction notation =~ vqual denowinators

l.

Prorequisites

a. Writcs the number of equivalent subscets there are when a group of objects
is divided into halves, thirds, fourths, to twelfths,

Behaviors to be taught

a, Identifies %, 1/3, or ¥ of regular whole objects by sclecting or writing
the fraction which describes the shaded object.

b. Uses objects, pictured objccts, or no pictured cbjucts to identify
different fractional statcements which are equivalent to each othur.

Equivalent couwnon fractions

L.

Prercquisites

a. Writes the nuuber of parts there arc when an object is divided into
halves, thirds, fourths, to twelfths.

b. Writcs the nunber of equivalent subsets there are when 2 group of objects
is divided inte halves, thirds, fourths to twelfths,

Behaviors to be taught

a. Behaviors to be taught provides the correct sig&)ﬁ”or = to show the
relationship between wiole objects divided into halves, thirds, fourths,
thirds with onc part shaded.

b. Us<s objucts, pictured objects, or no pictured objects to identify
differeont fractional statanents which are equivalent to each other.

Addition of fractions - developed from the number line

1.

2.

Use
1.

Preraquisite

Uses the number line to identify different fractional stateaents which have
the same numerical value. Fractions to twelfths with nunerators to 4.
Behavior to be taught

Locates fractional numbers including improper fractions and ncgative fractions
on a number lince. Numerators to four.

of comnas to separatc into periods

Prerequisites
a. Writes the standard numeral for a number represented as thousands,
hundreds, tens, ones. Numbers to 10,000.

b. Renames or regroups numbers according to the placce value of the digits,
c¢.g. 275=2 hundreds, 7 tens, 5 ones; or 1 hundred tens, 5 ones;
or 2 hundreds, 5 tens, __ ones.

c. Writes the standard numeral for a number represented as ___hundreds,

tens, ones., Numbcrs to 1000,

Behaviors to be taught

a. Writes a number in expandcd notation form; its ‘'thousands" part + its
"tens' part + its "ones" part. Numbers to 10,000,

b. Reads numbers to willions

c. Identifics the place value of digits in numbcrs up to millions.

Multiplication developed from arrays

1.

Prercnquisite

a. ldentifies the correct objects in a picture when asked to 'Find the pictur
of a sct of ___" when a coumon property is named.

Behaviors to oe taught

a. Solves multiplication probliems represented by objects in arrays and

completes wwultiplication equations written with the x sign or in repeated
addition form.



b. Solves a wore difficult multiplication problewn by using the results
of two smaller arrays to obtain the product of the larger aricay.
c. Checks multiplication problems by reversins, the order of ti. factors
and multiplying.
4. Constructs or completes a nultiplication table through th. product 12x12,

H. Property of zero in multiplication
1. Prercquisites
a, Usecs pictured arrays to illustrate andf/or solve simple prublems involving
the commutative property for multiplication. Products to 18,
b. Writes the answers when both the repeated addition form and the multiplicati
form written with the x sign are presented,
2. Behaviors to be taught
2. Uses a number line nomogram to solve multiplication problems for facts
through 10x10,
b. Gives zero as the product for a multiplication problem for which zero is
one of the factors,

I. Multi-digit nultiplicetion without regrouping
1. Prercequisites
a. Identifice one as the identity clement for multiplication.
b, Muitiplies more than two numbers using the associative principle for
multiplication.
c. ldentifies or selects from a list those number statements wh’'ch illustrate
a cecrtain principle, c.g., associative commutative, distriburive, etc.
2. Behaviors to be taught
8. Uses the distributive principle to siwplify multiplicaticn of one and two
digit factors, e.g., 7xB5 = (7xBO) + (7x5).
b, Multiplies a one digit factor times a threc or more digit 1 tor.
c. Solves one or two-step word problews in multiplication
3. Enrichnent
a. Multiplication puzzle

J. Multi-digit nultiplication with regrouping
1. Prercquisites
a., Uses the associative principle to simplify multiplicati « ne and two
digit factors; e.g., 2x (98x50) = (2x50) x 98.
2. Behaviors to be taught
a. Solves multiplication problems for facts 10 x 10 using the nultiplication
algorithm for problems written in vertical or horizontal form.
b. Multiplies a one digit factor times a threc or wore digit factor. Uses
I algorfithn with or without rcgrouping in tens, hundreds, or thousands place.

K. Multiplication - morc than two factors.
1. Prerequisites
a. Solves wultiplication probleuns by using other names for numbers (renaming)
and the distributive property.
2. Behavic:zs to 'e taught
a, Multiplies wmore than two numnbers using the associative principle for
multiplication.
b. Uses the associative principle to sinplify multiplication of one and two
digitL factors.

|

L. Hultiplier or powers of ten as factors
1. Prercquisfites
4. Completes two multiplication cquations which together illustrate use of
the coxmutative property for multiplication. Pictures may or may not be
presented with the problem.




2. Behaviors to be taught
a. Uses multiples of ten to generalize multiplication and division facts, e.
Ix9=___, 3x90&__, and 3x900=___.
b, "Multiplies using the algorittua for rmultiples of powers of 10, c.g. 8xl0=
30, 0x20=160, 8x100=800,
c. Uses thc division algorithm to solve problems for nultiples of powers of
10, 1004, 20-34.

M., Distributivity of division over addition
l. Prercquisites
a, Divides a set of up to 18 meubers into a requested number of equivalent :
and states the number in each of the sets and the nuuber of remaining
objects, if any.
b. Supolics or completes an inverse problem in division for a given wmultipl
problem; with oy without ruaiadoers,
c. Supplics or coupletes inverse problem in wmultiplication for a given divis
problem.
2. Behaviors to be taught
a. Illustrates that division is distributive over addition and subtraction
vhen given a dividend and a divisor.
b. Uses the distributive principle to simplify divisiou problews for tio or
three digit products; e.g. 24856= (240+3) = 8 = (240 < &) + (3-28)
c¢. Varivs the placencnt of parcenthesis in a problen to gencrdate different
problewmss and then solves each.
d. Jdentifies or sclects from a list those number stateuments which illustra
a ccrtain principle; e.g. Assoclative, comnutative, distributive, etc.

N. Elenentary facts of division
1. Prcrequisites
a. Solves division problems by performing repeated subtractions.
b, Writcs or conpletes the related division probleir for a multiplication
problem with product 18 or less.
2, Behaviors to be taught
a. MWrites division cquations when presented with written stories.
b. Solves division problems fur dividends to 100 with whole number
quotients by using the division algorithn.

0. Division - divisor less than ten, dividend not regrouped, no “emainder,
1. Prerequisites
a. Ildentifies one as the identity clement for division.
b. “hccks answers in addition, subtraction, multiplication, division by us
the inverse operation.
2. Behaviors to be taught
a. Divides money values by repeatedly subtracting multiples of the divisor
using cent notation or decimal notation to dividends to 200; with or
without rcnainders,
b. Dividus a three or more digit product by a one digit factor by using th
algoritha with regrouping or without regrouping. Checks division problew
by wmultiplication.

I111. Optional
A. Multi-digit subtraction regrouping (This is an important item although not mast
or introduced at this grade level),
Abilf{ty to tound numbers for cstiwates,
Money
Tiwe
Tewperature
Tables, charts, graphs.
Describe and analyze geometric figures,




I.

Grade Four
Primes Math

Items to be mastered
Elementary facts of asubtraction

A,

ll

3‘

Prerequisites

a. Constructs and completes an addition and uses the tabhle.

b. Solves addition problems.

¢. Fills in frames for missing addend problems.

d. Completes the inverse protlem in addition.

Behaviors to be tsught

a. Using the number line, finds the remainder of a missing term for
subtraction,

b. Completes addition and related subtraction equations.

¢. Finds the missing terms for a collection of addition and subtraction
problems.

Enrichment

a. Enrichment -~ dots and squares

Multiplication developed from equivalent sets

1‘

3‘

Prercquisftes

a, Abstracts tiie cardinal number from pictures of structed groups to five
in number. Responds by writing a numeral.

b. Matches objects in pictured sets by drawing connecting lines and respon
that one set has more, has less, or had the same number as & given set.
Sets to five.

¢. Identifies 2 subject of a given set by choosing among a number of sets,
or more which would qualify as subsets of the given set.

Behaviors to be taught

a. Answers questions of type 'How many set of each are equivalent to set o

b. Completes 2 multiplication equations written as twos are on 3 sets of 2
are for the same set of pictured objects whi~h show the yse of the
commutative property. Products to 18.

¢, Completes two multiplication equations written with X sign which are
represented by the same set of pictured objects and together show use o
the commutative property for mnyltipiication, Products to 18.

d. Completes or writes problems written in terms such as twos are 3 sets
of 2 are, with the word tiaes, in equation form with the x sign or n
repeated addition form. Prcducts to 200,

Enrichment

a, None )

Multi-digit subtraction no regrouping

1.

Prerequisite

a. All subtraction combinations

b. Completes cross no. puzzles invelving additien to sums to 200.

¢. Rounds numbers to nearest thousand, hundred, thousaed or million for
estination of answers for problems.

Behaviotrs to be taught

a. Performs subtraction with numbers to 5 digits and not requiring tegroug

b, Constructs and uscs numbcr families for soluticns fn subtraction to 1O,



Addition with more than two addends with regrouping
1. Prerequisite
a. Rewritce a given problem to illustrate this commutative or associative
property of addition,
b. Adds two, three or nore addends — no raegrouping
¢, Adds two, three or more addends with regrouping.
d. Adds 3 or more addends using the commutative principle or associative
principle.
2. Bchaviors ro be taught
a, Adds or subtracts money values.
b. Solves one step —word problems involving combination of any arithmetic
operations,
3. Enrichment
a. Cross number puzzle.

Conmutativity, a property of
1. Prerequisite
a, Finds the nissing terms for a collection of addition and subtraction
problems written in horizontal or vertical form. Sums to 20. Misaing
terts maybe represented by a letter.
b. Constructs and/or completes an addition table.
2, Behaviors to be taught
a. Identiffes or completes problems which illustrate the commutative or
associative property of addition.
3. Enrichment
a. None

Multiplication developed from number line.
1. Prerequisite
a, Skip counting
b. Adds two numbers both in the tens
¢, Adds 200 more addends to 5 digits using the addeteou algorithm for reg
2. Behaviors to be taught
a. Solves multiplication problems represented by object in arrays and com
multiplication equations written with the x sign or in repeated additi
form. Products to 200,
b. Solves multiplication problems through products to 200 using repeated
addition.

Subtraction ~- Inverse of addition
1. Prercquisites
a, Adds and subtracts numbers in the hundreds ending in zero, with or
without structured groups and compares these operations with the relat
elementary fact with numbers less than 10.
b. Does problem relating to the closure property of addition.
¢. Writes numbers to continue a subtraction sequence after discovering tt
rule {ntu‘tively.
2, Behaviors to be taught
a. Supplies or completes the invetrse problem fn addition for a given
subtraction problem.
b. Supplics or completes the inversc¢ problem in subtraction for a given
addftior. problem.
¢. Checks subtraction problems by the difference and subtrahend to equal
the minuend.



Multi-digit subtraction with regrouping

1.

Prerequisites

a. Performs subtraction for problems with numbers to 5 digits -— no regrouping

b. Constructs and use number families for solutions in subtraction minuends
to 10,000.

¢. Writes numerals in expanded form.

d. Adds two numbers both in tens, or one in hundreds and one in tens for
swns to 200 (regrouping or renaming)

Behaviors to be tawght

a, Using number line to complcte subtraction with minuends to 200.

b. Subtracts using cent notation or decimal notation for money problems.

c. Subtraction for problems of 5 digits — (regrouping)

Multiplication developed ag repeated addition

1.

2.

3.

Prerequisites

a. Behaviorial analysis is progress

Behaviors to be taught

a. Solves multiplication problems through products to 200 using repeated

addicion. ‘
b. Using arrays to solve multiplication problems.
Enrichment

a. Game — Build you Thinking Power.

Elementary facts of multiplication

1.

Prerequisites -
a.” Answers questions of the type '"how many sets of cach are equivalent to ~
set of M" by drawing pictures of sets or arrpys.

" b, Solves multiplication problems through products to 200 — using repeatcd

addition.

¢. Completes 2 multiplication equations which together illustrate use of
commutative property for multiplication. Products to 100,

Bebaviors to be taught

a. Checks multiplication problems by reversing the order of the factors
and nwltiplying.

b, Constructs or completes a multiplication table through the product 12x12.

c. Solves multiplication problems by using other names for numbers (renaming)
and the distributive property. Products to 200.

Enrichinent

a, Puzzle

More than 2 factors — no regrouping

ll

2,

Prerequisites

a. Completes 2 nultiplication equations which together fllustrate use of the
cottmutative property for multiplication.

b. 1Identifies the product and/or factors of a problem. Products to 200,

Behaviors to be taught

a. Constructs and completed a multiplication through the product of 2x12.

Elementary facts of diwision

1.

Prerequisites

a. Writes or completes the related divisicn problems for a multiplication
problem with product 18 or less,

b. Checks rultiplication problcms by dividing the produrt by one of the
factors to get the other factor.



2. Behaviors to be taught
a. Constructs a rectangular array to illustrate a givcen divisor statement.
b, Writes or completes the related division problem for a multiplication
problem with product 18 or less.
¢. Solves multiplication and division problems with sma.l whole numbers
solutions with placcholders for missing numbers by performing the inver
operation to the one indicated. Nambers to 200,

M. Duvision developed from equivalent sets,
1. Prerequisites
a. Matches objects in plctured scts by drawing connecting lincs and
responds that one set is wmore, has less, or has same number as a given
b. Answers questions of the type hew wany sets of cach are equivalent to ¢
sct of M.
¢. Identifies a subsct of a given get by choosing among 3 numher of sets,
onc or more which would qualify as subseta of thi given set.
2. Behaviors to be taught
a., Solves division problems by repeately subtracting wultiples of the
divisor, Dividends to 200 with remainders.
b. Solves division problems by performing subtraction of the scts.

N. Divisors less than 10 - no rogrouping no rumainder
1. Prerequisiucs
a, Solves multiplication problems four facts through 10x10 - using the
raltiplication algorithin for problems written vertical or horizontal.
b. Multiplics a one digit factor times a 3 or morc digit factor.
c¢. Uses the distributive principle to simply multiplication of one or
2 digit factors.
2. Bchaviurs to be taught
-« &, Piad the oisefog factor in wultiplication with missing factors to 10 a
products to 100,
b, Finds the missing factor or dividend in division facts, 5x9=3x90 =
3x90.
c. Divides ‘a 3 or more digit product by a one digit factor by using the
algorittun,

0. Definition: sc% of whole numbers
1. No prerequisites
2. Behaviors to b: taught
a. lduntifies the cardinal numbcr of a structured group to 12.
b, Identifics a8 sct of whole numbers as a set beginning with zero as the
smallest number and havieg no greatest whole number.
3. Envichment: Using a code

11. Items to be introduced
A. Whole numbers related to a set of fractions
. Prerequisites
a. Shows by example that the numerartor of a fraction means that many
wt of a number of cqual parts cxpressed by the denominator for the
fractions, 2/2, 2/3, 2/4.
b. Identifies other nawmes for nunmbers by choosing from a sclection of
proper fracttions, improner fractiong, mixcd fractions.




&

2. Behaviors to bc taught
a. Supplics correct sigdj? <:or = to show comparisons of fractions.
b. Uses objects, pictured objects to idcntify diffcrent fractional
statcements which are equivalent to cach other.
c. Finds a set of cquivalent fractions for a given fraction using
higher and lower terms.

B. Closure, a property of addition
1. Prerequisites
a. Does problems relating to closurc of addition
2. Bechaviors to be taught
a. Identifics which operations or number system {whole numbers) have the
closure property.
3. Enrichient - Writing pumerals to hundred thousands.

C. Subtraction - Non closure, non commutative, non associative.
1. Prcerequisites
a. Shovs by performing the operation that subtraction is not comnutative
for interchange of the positive numbers, even though addition is.
b. Rewrites a given problem to illustrate the commutative or associative
property of addition.
2. Behaviors to be taught
a. Identifies which operations (wholc numbers, numbers have the closure
property)
b. Does problews showing that suhtraction is not associative.

D, Subtraction is a binary operation
1. Prerequisites
a. Fills in frames for missing addend problems with two addends.
b. Supplies or completes the finverse problem in subtraction for a given
addition preblemn,
2. Behaviors to be tauvght
a. No new ones.

E. Division with ten or greater
1. Prerecquisites
a. Review all clementary division facts.
b. Divide a 2 or more digit product by a 2 or 3 digit factor using the
Algorithm. Chu.cks on division problems by multiplication.
¢. Prefer addition, subtraction, multiplication or division - using number:
to 1000, 10,000, 100,000.
2. Bechaviors to be taught
a. Illustrate that divisor is distributive over additjon and subtraction
when given a dividend or divisor.
b. Divide & two or more digit factcr by using the Algorithm.
€. Solves more problems involving addition, subtraction, multiplication
or division using numbers to 1,000, 10,000, 1,000,000.

F. Average - . u
1. Prercquisites
2. Solves one step word problems involving conbination of any arithmetic
operation.,
b. Solves division word problems to 200.
c. Estimates answers in addition for sum of 200 by rounding numbers to
get a simple form.




I1I.

H.

3.

Behaviors to be taught

2, Finds average of 2 or morc numbers in numerical problewm form,

b. Develops the rule for finding an 2zverage using simple problem situations.

¢. Solves word prouvlems requiring the finding of simple averages for
quotients to 10.

Enriclunent

a, Find radius and diaweter,

Functions and relations

L.

2,

Prercquisites

a. Functions and relations are developed simultancously with and/as an
advanccd activity in basic operations, sense of cardianalety, nuwber of
theory, and mathematical structure.

b, 1Its prerequisites include auy mathematical operations or relationships
being investigated.

Behaviors to be taught

a. Finds the wmissing factor or product for multiplicatioun problens with
placcholders including lctters. Uscs or draws an array to find the missing
factor or product. Products to 200.

Divisor less than 10, regrouping rcumainder

1.

3.

Prerequisites

a. Solves division problems by repeadtedly subtracting multiple of divisor.,

b, Uses the distributive principle to simplify division problems for 2 or 3
digit products.

Behaviors to be taught

a, Divisors and quoticnts to be taught

b. Divides a three or wore dipit product by a one digit factor.

c. Checks division by multiplication.

d.- Solve equationg with literal values which necessitate finding the
greatest quotient and appropriate remainder.

Enrichment (circles)

Division - non closure - non conmutative, non associative

1.

2.

3.

Prerequisites

a. Uses the cormutative principle for multiplicotion to solve problems with
a 2 place factor,

b. Uses the associative principle in multiplying a 3 or more digit factoc by
1,2,3 factors.

c¢. Identifivs or selccts from a list those number statcnents which illustrate
a certain principle,

Behaviors to be taught

a, 1Illustrates that the comnutative principle dues not hold for division using
simall wholc numbers.

Enrichment (unone)

Optional Iteus

Roian rua.cal,

Amount of Monuy

Measurement, tumperature, liquids, weight
Finding perimcter

Multiplication - wultiplics 2 digits
Graphs, lince graph

Geometry

Fractional numbers




Grade Five
Primes Math

I, Items to be mastered
A, Multi-digit multiplication — two factors — regrouping
1. Prerequisite behavior
a, Uses multiplication algoritlin for problems up to 10x10.
b. Multiplies a one digit factor times a three or more digit factor.
¢. Uses distributive principle to simplify multiplication of onc and two
digit factors,
2, Behaviors tu be taught
a. Multiply using lattice nethod,
b, Multiplication by renaming — to 200,
¢. Multiply using algorithm for wmultiples of powers of 10, e¢.g. 8x10-80,
Also 3 digit numbers times 3 or more digit numbers.

B. Two combined operations
1. Prerequisites
a. Adds twc or more adderds
b, Pcrforims gubtraction problems to five digits.
¢, Solves word problems using addition, subtraction, multiplication or
division,
d. DPivides — check by multiplication
2. Behaviors to be taught
a. Solves multi-step word probleus.
b, Finds truth set for open sentences.
c. Makes truth set.

C. Divicion — Divisor less than 10, dividend regrouped, remainder.

1. Prerequisites
a. Solves division problems for dividends to 100,
b, Writes division remainder as a fraction.
¢. Uses distributive principle to simplify division probleus.
d. Supplies difference between a number and a product expressed as two

factors.,

2. Behaviors to be taught
a. Solves division problems by subtracting multiples of divisor.
b. Solves word problems to dividends of 200.
c. Behavior analysis in progress.

D. Division {inverse of multiplication
1. Prerequisites
a8, Solves multiplication problems to 200 using number line.
b. Solves division problers by pe, forming repeated subtractions.
2. Bchaviors to be taught
a. Solves muvltiplication and division numbers to 200,
b. Division by zero is undefined.
€. HWrates liue fracticnal equivalent for a division problem.

E. More than two factors regrouping

1. Prerequisites
a. Understands multiplication of gero.
b. Multiplies a one digit factor times a three or wore digit factor.

2. Behaviors to bc taught
a, Multiplies using associative principle for multiplication. Products tc
b, Simplifics multiplication using associative principle.

3. Enrichment
a, None




F. Division: divisor less than ten, dividend not regrouped remainder.

1. Prcrequisites
a, Solves division problemns by performing repeated subtractions.
b, Writes remainder of division praoblem as a fraction.

2. Behaviors to be taught
a. Behavioral analysis in progress.

3. Enrichment
a. None

G. Multiplication = multiples of ten as a factor

1. Prercquisitces
a, Multiplics using zero
b, <Can ultiply a one digit factor times a three or more digit factor.

2. Bchaviors to be taught
a, Uses multiples of ten to gencralize multiplication and division facts.
b. Uses associative and distributivc principle to simplify multiplication.
¢. Rounds numbers to numburs between thousand —million.

3. Enrichment
a. Hone

H. Commutativity, a property of addition for fractions

l. Prercquisites
a. Subtraction is not the commutative or associative property of addition.
b. Adds fractions to sums of 4/4 using picture aids.

2. Behaviors to be taught
a., Uses closure property in adding fractions.
b. Uses commutative and associative principles in adding fractions.
¢. Adds pumbers with one or two decimal placus.

3. Enrichinent
a, Nont

1. Common fraction notation = equal dcnouinators.
1. Prerequisites
a. Adds or subtracts any two fractions with cqual denominators.
b. Bchavior analysis in progress,
2. Behaviors to be taught
a. Adds fractions with cqual denoninators.
b. Adds or subtracts mixcd or i{mproper fractions.
¢, Adds two numbers with whole numl - parts and ovnc or two decimal places.
d. Onc step word problcms involving any fractions to twelfths.
3. Enrichicnt
a, None

J. Division: divisor less than ten, dividend regrouped, no rewainder

1. Prercquisites
a. Solves divisfon probleas for dividends to 100.
b. Division is distributive over addition and subtiaction.

2, Bchaviors to be taught
a. Estimates answers in division Ly rounding division, divided, or both.
b. Uscs distributive principle to sinmplify division problews for twoe or

three digit products,

¢. Solves divisfion word problemns,
d. Docs short division.

J. Enrichmert
a. Nonc




K.

Subtractivn (fractions) - inversc of adding fractions

1. Prerequisites
a. Shows subtraction is inversc of addition.
b, Adds or subtracts any two fractions with equal dcnominators.
¢, Column addition of fractions — equal or unequal denominators.

2. Behaviors to be taught

a. Adds, subtracts, or multiplics fractions with unequal denominators.
b. Solves onec step word problems involving fractions to twelfths,
c. Adds or subtracts improper and wixed fractions.
3. Enrichuwent
a. None

Subtraction of fractions — preperty of zero.
l. Prercquisitcs
a. Subtraction is not cowautative.
b. Adds or subtracts fractions with e€qual denominators.
2. Behaviors to be taught.
a. Bchavior anilysis in progress.
3. Enrichment
a. None

Expanded notation for fractions
1. Prercquisites
a. Writes numerals in cxpanded notation.
b. 1Identifies placce value == numbers to 10,000,
2. Behaviors to be taught
a. Recads dccimal numbers,
b. Charts decimal numbers
c. Reads deciwal fracticns.
3. Enrichment
a. None

Empty set
1. Prccrequisite behaviors
a. MWrites proper numeral when shown a sct in N notation.
b. Behavior analysis in progress,
2. Behaviors to be taught
a. Identifics cardinal number.
b. Behavior analysis in progress.
3. Enrichreat
a. Nonc

Recad and writce to onc hundred billion
1. Prerequisites
a. Identifics the nuwber of tens and ones in picturcs.
b. Writes numeral in cxpanded notation form.
2. Behavioxs to be taught
a. Weiter nuww 1l in expanded notaticn Cor oy
b. 1dentifics place valuc,
¢, HWrites standard numeral for a auwber representcd as words,
d. Reads numbers to trillions.
3. Enrichnent
a. Nonex,



II.

P,

Q.

Recognize two-diitensional figures.
Prerequisites

L.

a.
b.

Can identify a plane.
States or dewonstrates what a plane is using points.

Bchaviors to be taught

a,
b,

<.

Identifics intersccting lincs.
Iduntifics a plane
Discriininates between lines in 2 plane and lines not in a plane.

i nricluaent

a,

None

Recognize threc-dinensional figures
Prerequisfites

i.

a.
b.

Recognizes names of geometric figurcs.
Can fdeniify geometric figures.

Behaviors te bLe taught

a.
b,

K:ows and can selecct geometric figurcs or objects from a group of object:
Finds surfsce arcas of objucts.

Enrichient

a.

None

Items tou be introduced
Addition with common fractions notation, unequal denominators.
Pr.revuisites

A,

l.

3.

E]
s

1S

4dds or subtracts fractions with cqual denominators.
Runames fractions in lowest terms.

R haviors to be taught

Adds, subtracts, or rultiplics fracticns with unequal denowinators.
N

b.

Solves onc-step word problems-~fiactions to twelfths.
Finds lcast comnon denominator.

Farichment

n

None

Su tiaction-fractions-unequal denowinators

H

Al

rerequisites

Pittsburgh University Center - has content ftem.

Corocrativity = multiplication -~ fractions
1. Prerequisites
a. Uses the cotmutative proporty of multiplicat{on.
b. Uses the comutative and associative principles in adding fractions.
2. Behaviurs to be taught
a, Multiplies fractions with factors of up to 4/4 by whele numbers to 20.
b. Porforms addition, subtraction, or wultiplicatfon with fr.ctions wich
uncqual doenominators.
3. Enrichtent
a. None

Multiplication of fractions devcloped frowm the nutbee line.
Prerequisites

1.

2,

al
bl

Adds or subtracts fractions vqual denominatoers.
Adds two nuvbcers with whole numbers parts and one or two decimal places.

Bchaviors te be taught

a. PMultiplice fractions with factors of up to 4/4 by whol¢ nunber factors
up to 20.

b. Uses picture rcgions, nuuaber, lincs, cvte. when doing simple operatieny
with uncqual denominators.

Enrichment

a. None



E. Multiplication-fractions-identity eclemcnt
1. Prercquisites
a. Uscs x sign in multiplication,
b. Shows 1 is identity element for wwultiplication,
2. Behaviors to be taught
a, Understands dividing or wultiplying fraction numerator or denominator
by samc nuinber does not change fraction,
b. Cau provide a fraction for a number pair.
¢, Identifics other names for numbers,
3. Enrichuent
a., None

F. Infinite scts

1. Prercquisites
a. Ilduntifics a sct of whole numbers as a set beginning with zero,
b. Writes proper numeral when showing a set in N notation.

2. Behaviors to be taught
a. List multiples of any number,
b, Uses braces to enclose wmenbers of a set.

3. Enrichment
a. Nonc

G. Meaning of sct ard nember

1. Prerequisites v,
a. Can identify meaning of word set.

2, Bchaviors to be taught
a. Identifies subsct
b. Behavior analysis in progress.

3. Enrichment
a. Nonc

H. Finite set

l. Prerequisites

a, Identifies cardinal number of a group.

b. Writes proper nuweral when shown sct in N notation.
2. Behaviors to be¢ taught '

a. Writes proper numeral when shown a sct in N notation.
3. Enrichment

a. None

I1I. Optional Items
A, Powers and exponents

Finding perimeter
Money (crossword puzzle)
Area II

B. Intersection (Venn diagrams)
C. Voluue

D. Averages

E. Union of sets

F. Measuring (lincar)
5. Liquid-s

H. Rounding numbers
I. Number sequences
J. Percent

K. Ratio

L

M.

N




Grade Six
Primes Math

I, Items to bt wastered
Division of fractions the inverse of multiplying
1. Prercquisite behaviors

A,

a,
b,

One is the identity element
Uscs the multiplication algorvithm

2, Bcehaviors to be taught

a,

b.

Iduntifies wultiplying or dividing the numerator and denowinator
by the same number as being equivalent to multiplying or dividing
the fraction by one.

Usct the division algorithm

Multiplication of fractions developed from addition of cqual fractions.
1. Prerequisite behaviors

a.
b,

Solves nultiplication problems for products to 200
Adds or subtracts any two fractions with equal denominators.

2. Behaviors to be taught

a.

Multiplics a proper fractinn by a whole number

Commutativity - nultiplication - fractions
1. Prerequisite bchaviors

a.
b,
c.

Couwpletes multiplication equation which illustrate commutative property.
Uses the commutative and associative principles in addition of fractions.

Identifies the relationship "1/A or N

2, Behaviors to be taught

a.
b.
c.
d.

Solves problems with zuro in a factor

Applies the associative and commutative principle it multiplication.

Uscs the multiplication algorithm
Bchavioral analysis in progress

Addition -~ fractions = binary - operation
1, Prerequisgite behavior

a.
b,
c.

Adds or subtracts any two fractions with equal denominators.
Us¢s the commutative and associative principles.
selects those number statecments which illustrate a principle

2. Bcehaviors to be taught

a,

There arce no behaviors for this item

Addition - fractions =~ uncqual denowinators
1. Prerequisite behaviors

a.
3.
c.

Adds or subtracts any two fractions with cqual denominators.
Uscs the algorithm for addition and subtraction of fractions.
Performs column addition with two or wmore siwmple fractions.

2. Bchaviors to be taught

a.
b,
c.

Performs complex addition and subtraction.

Finds the ieast conmon nmultiple

Perforius simple addition, subtraction or multiplication with
fractions unequal denominators.



O

ERIC

Aruitoxt provided by Eic:

Decimal fraction nuotation
1. Prercquisite bchaviors
a. Complctes problems which illustrate the commutative or associative propirty
b. Adds two or morc addends
2. Bchaviors to be taught
a, Adds twc numbers with whole nuamber parts,
b. Adds two or morc numbers with whole number parts.

Division of fractions: property of onc
1. Prercquisite behaviors
a, Vinds thc greatest coumon factor.
b. Uses the nultiplication algorithm for multiplyirg all fractions.
2. Behaviors to be taught
a. Identifics wmultiplying or dividing the numerator and denominator by the

same numbecr as being equivalent to multiplying or dividing the fraction
by on:. ’

Common friction notation
1. Prercvquisite behaviors
a. Perforus siuple addition, subtraction or nmultiplication with unequal
denominators,
b, Multiplies a proper fraction by a whol¢ number.
¢. Uscs the nultiplication elgorithm for multiplying fractions.
2. Behaviors to be taught
a. Applies the associative or cormutative principle in multiplication.
b. Uses the multiplication algorithm.
c. Perforins more complex multiplication of fractions.
d

. Multiplies a proper fraction by a whole nuwber. Reduces answer to
lowest toriss.

Equivalent coumon fractions
1. Prercquisite behaviors
a. Uses objects, pictured objects or nu pictured objects, to identify
differcnt fractional statements.
b. 1dentifics onc as the identity clement for multiplication.
c. Multiplies a proper fraction by a whole nuuber.
2. Behaviors to be taught
a. Identifics other names for numbers.
b. Finds a set of equivalent fractions for a given fraction.
c. Sclects or writes fractions which depict a certain ratio or proportion.
d. Perforws simple ratio or proportion problems.

Ordering-fractions
1. Prerequisite behaviors
a. Supplies the corrcct sign
», Uses the number line
c. Performs simple ratio and proportion problems.
2. PBcha.iois to Lc¢ taught
a. Recads decimal fractions to millionths
. Supplics the correct signygor =
. Adds or subtrazts fractions and whole numbers.
. Finds a set of cquivalent fractions for a given fraction.

a o g



— -

K.

Subtraction cof fractions developed in relation to subsets.

1.

2,

Prercquisite behaviors

a. Uses set braces to e¢nclose nombers,

b. Identifics @ subset of a given sct by scparating the s:t,

¢, Identifics a subset by scparating a specificd number of scts by partitioning
Behaviors to be taught

a, Not in the computer printout.

II. Introductory itecms
A. Division - fractions - binary opcration

l.

2,

Prercquisite behaviors

a. Uses the division algorithm

b, Iduntifics which nuwber systoas have closure property.

¢. Identifies the associative, comnutative, distributive principles.
Behaviors to be taught

a. Not in computer printout.

Noucowmutativity, nonassociativity of division (fractions)

l.

2.

3.

Prerequisite behaviors

a. Applies couwnutative principle in multiplication of fractions,

b. Applies associative principle in multiplication of fractions.

Behaviors to be taught

a. Performs addition, subtraction, multiplication or division for problems
iavolving any commen fractions.

b, Identifies the associative, commutative and distributive statcements.

Enrichment

a. Worksheets on the principles.

Division of fractions closurc

l.

2.

3.

Prerequisite behavior

a. Uses the division algorithm for dividing proper, improper, complex fractions
b. Identifies which operations have the closure.

Behaviors to be taught

a. Not in computer printout.

Enrichiment

a. Workshects on the closurec property. ‘

Distributivity - fractions

1.

Prerequisite behaviors

a. Shows the distributive property of multiplication over addition and
subtraction.

b. Uses the wultiplication algorith,

c. Multiplies a decimal numbeur times a decimal number,

Behaviors to be taught

a. Applies the distributive principle,

b. Uses the multiplication algorithm, for wultiplying all fractions.

Enrichment

a. None

Product scts to foruw new sets.

1.

2.

Prerequisite behaviors
a, Behavioral analysis in progress.
Behaviors to be taught
a. Behavioral analysis in progress.



F. Partitioning sets to form new sects
1. Prercquisite behaviors
a. Uses sct braces to enclose wcnbers.
b. Seclects a set which is a proper subsct of a given set.
2, Behaviors to be taught
a, Identifies a subsct of a given set by separatiang the sct.

G. Zero not a divisor fractions
1. Prerequisite Behaviors®
a. Completes the inverse problem for division.
b. Coupletes the inverse problem for multiplication,
¢, Uscs the division algorithm,
2. Behaviors to be taught
a. Not in computer printout.

H. Equivaleant perceat notation

1. Proerequisite behaviors
a. Finds a set of equivalent fractions for a given fraction.
b. Identifics other names for numbers.
¢c. Writes the decimwal equivalent for simple fractions,
d. Changcs decimal equivalent to fractions,

2. Bchaviors to be taught
a. Sclects or writes fractions which depict a certain ratio or propertion,
b. Does problems requiring conversion from commen fractions to percent.

I. Numbers expressed in exponential form
1. Prercquisite behaviors
a, Multiplies numbers in exponential form with samec bases and positive
powers.,
2, Behaviors to be taught
a, Not in computer printoeut
3. Enrichment
a, Teacher constructed waterials,

J. Graphing - coordinate - plane
i L. Prercquisite bchavior
( a. Graphs the answer sct of a statcment.
b. Constructs number linc and identifies the answer.
2. Bcehaviors to be taught
‘ a. Behavioral analysis in progress.

K. Division of fractions: closure
1. Prerequisite behavior
a, Uses the division algorithm.
b. Identifies a certain principle.
c. Identifies operations which have closure.
2. Behaviors to be taught
a. Not in computer printout,

L. Ordered pairs on a coordinate plane

| 1. Prerequisite behavior

‘ a. Graphs thc answer set of a statement with literal variables,

‘ b. Constructs a number line and identifies the answer on a number line.
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2. Behaviors to be taught
a. Graphs lines and figures on a coordinate graph.
b, Gives the number pairs in matcking two scts.
c. llakes a table or ordered pairs,
d. Plots urdered pairs of numbers oun graph paper.

M, Construct or draw three-diwensional figures
1. Prerequisite bcehaviors,
a. Measurcs angles using a protractour,
b. Draws angles with a protractor,
¢, Discriminates between lines in a plane and lines not in a plane,
2, Behaviors to be taught
a. Identifiecs a triangular pyranid,
b. Constructs a triangular pyramid,
c. Identifies the surfacc arca of priswms, cylinders, pyramids, concs.

III. Optional itcuws o L .
A. Rounding for estiwmates
1. The students will use the following materials
a., Paper
b, Ditto
c¢. Silver-Burdett text

B. Addition of base five numerals
1. Matcrials needed
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a, Tape recorder
b, Holt text
c, Diteo
C. Place value decimals
1. Materials
a, Ditto
b, Place value board
D. Angles (construction)
1. Matcerials
a, Ditto
b. Tape recorder
c, Paper
d. Silver-Burdett text
E. Associativity - dirccticns are on the ditto
1. Materials
a. Ditto
b. Paper
c. Puncil
d. Tape recorder
F. Developricnt of standard units - (Group work)
1. Materials
a. Ditto
b. Tcaching tape

c.

Silver-Burdett text



G. Tcuperature
1. Matcrials
a, Text - Silver-Burdett
b. Teaching tapc
c. Scale-therm

H. English and nctric units
1. Materials
a. Silver Burdett text
b. Teaching tape
c. Dbitto

I. Basic concepts of percent
1. Materials
a, Teaching tape
b. Silver-Burdett text

J. Describc and analyze geowmctric figures
— 1. Materials
T a,—Feaching tape
b. Silver-Burdett text

K., Common fractions, unequal denominators
l. Materials
a. Tecaching tape
b, Silver-Burdett text

L, Circles
1. Materials
) a. Tcaching tape
: b. Silver-Burdett text

M. Probability
1. Matcrials
a., Teaching tape
b. Houghton - text
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l N. Clock arithmetic
N l, Materials

a. Teaching tape
b, Houghton - text
. ¢, Clock face

b

I 0. Finding perimeter of circunference
1. Materials
a., Tcaching tape
b. Silver-Burdett text

P. Planes
1. Materials
a. Teaching tape
b. Silver-Burdett text
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Ordering of fractions
1. Meterials

a, Drill tape

b, Text

Commutativity and associativity
1. Materials

a. Drill tape

b, Text-Silver Burdett

Historical systems of numeration
l. laterials

a. Teaching tape

b. Houghton and Holt text



