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l: Sets--Introduction, Phasc A

OBJECTIVLES

of scts, the student should be able to:
a sct.

a sct as a collection of toys, people,
cte.

the members of a set.
objects into specified sets.

eabers cf two given sets (one-~to-one
dence).

waich of two given sets has fewer members.
which of two given sets has more members.

llection of sets identify sets that match

and illustrate a set which is empty.

which of three given sets has the fewest

winich of three given scts has the most

tn set operations, the student should be

te the union of two sets.
a set into disjoint subsets.
niz study of the above concepts and

tudent should he able to group objects
o in size, color or description.



O

ERIC

Aruitoxt provided by Eic:

LLATSIING sudinicn 2., Qumeration——InQEQQEptiqg to Humerals
DIISCRIPTION

e purpose of this learning sequence is to have the
student read and write numerals, with special emphasis placed
on the numcrals 1, 2, 3, 4, 5, 6, 7, 8, 9. The »nrder in
which the nunerals apocar is alsc important. Counting objects
correctl, is cossential. Also includedvin this seguence is
the concapt of zero, the numeral 0 and its importance in

our nurbuer system.



LEAIMTING SuomtIC 2. Numeration—-lntroductioq to Numerals

IT.

ITT.

OBJECTIVES
The student should be able to maintain and utilize
basic skills acquired in learning sequence 1.
In woriing with sets, the student should be able to:

A. Idcntify sets with the same number of elements-—-
onec-to-—-one corrcespondence.

. Identify scts with one, two or three members.
C. Iaentify and describe the empty set.

D Identify the cardinal number of a given set with
no pore than nine members by counting.

L. Lotinate the number of elements of a set.
' Jemonstrate tihiat the elements of a set can be
comtad in any order to obtain the cardinal

inuaer of the sot.

v applvina numbo2r concepts, the student should be
able to:

‘alle jumps of one, two, three and five on the
nunber linc.

L. .eccogpize the nunerals 0, 1, 2, 3, 4, 5, 6, 7, 8, 9.

. ‘lirikte the nuwecrals 0, 1, 2, 3, 4, 5, 6, 7, 8, 9,



LEARNING SEQUENCE 3: Geometry, Phase A

DESCRIPTION

In this sequence the student is introduced to plane
shapes, lines and points, recognition of basic colors and
conparison of and distinction between various shapes. The
student will become familiar with ﬁhe circle, triangle,
rectangle and square. Recognition and drawing of these
plane figures are important. Emphasis is placed on the
concepts of point and line. Recognition of basic colors
is applied to grouping in sets, and spécial mention is made
of the colors of the rainbow. The purpose of the comparison

of and distinction between the various plane figures 1is to

make the student aware of similargﬁies and differences.




LEARNING SEQUENCE 3: Geometry, Phase A

OBJECTIVES

I. The student should be able to maintain and utilize
basic skills acqguired in learning sequence 1.

II. In observing physical models of lines and points,
the student shoulud be able to:

-

A. Identify the following:

l. Point.

2. Line segment.
3. Line.

4. Curve.

B. 1Identify a simple closed curve (<>,<i3)=

1. From a set of lines and figqures.
2. Ry drawing.

III. In observing rmodels of simple closed curves the student
should be able to:

p.. Distinguish between the inside and outside of a
simple closed curve.

B. Identify and draw the following simple closed

curves:
1. Circle.

2. Triangle.
3. Rectangle.
4. Sguare.

C. Give an identifying property or properities of:

1. A circle.
2. A triangle.
3. A rectangle.
4. A square.

JV. Py using the basic colors the student should be able to:
A. Identify the following colors:

Red.
Orange.
Yellow.
CGreen.
Blue.
Indigo.
. Violet.

S W




LEARNING SEQUENCE 3: Geometry, Phase A (Continued)

In
be

Al

Cite the colors of the rainbow.
Distinguish between light and dark colors.
Distinguish between day and night.

recognizing shapes of objects the student should
able to:

Identify difference in shapes or the members of
a given set of objects.

Tdentify similarities in shapes of the members of
a given set of objects.



LEARNING SEQUENCE 4: Spatial Relationships

DESCRIPTION

In this learning sequence the student oecomes aware
of the position of an object in space. The concepts of
relative position, such as over, under; above, below; front,
back; beginning, middle, end; left, right; inside, outaide;'
interior, exterior; are also applied to the development of
the concept of opposites (inverses). Comparative concepts

such as nearer and farther are introduced.



LEARNING SEQUENCE 4: Spatial Relationships

OBJECTIVES
I. By investigating the concept of position. the student.
should be able to distingquish between:
A. Over and under.
B. Front and back.
C. 1Inside and outside.
D. Center and endsa.
E. Top and bottom.
F. Left and right.
G. Up.and down.
H. To and from.
I. On and off.
J. High and low.

II. By investigating the concept of relative position, the
student should be able to:

A. Distinguish between nearer and farther.
B. Identify an object lying between two given objects.

C. Place an object between two given objects.
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LEARNING SEQUENCE 5: Measure--Introduction to lMeasurement

DESCRIPTION

Measurement is introduced to acquaint the student with
one system of measure to describe the size, length or Qalue
of an object. Among the concepts introducesd are -‘elative
size, distance, time, money units, weight and liguid measure.
Reyarding relative size, the student's attention focuses
on the concepts of large and small, tall and short, thick
and thin, heavy and light, hot and cold. The distanca
measures of inches, feet, yards and niles cv¢ introduced.
Time is discussed with the ccrncept of yestcrday, today and
tomorrow. € -ond the calerdar is irtroducad to develop
the concepts of day, week, montin and year. Third,‘calendar
terminology is used to name the days of the week and to
name the months ol tihe yecr. TFourth, the clock is used to
intzreduce the uiits of housr, minute and seconé. Recognition
0of dencminations of coins and their veclues is empaacized.
The student is intrcduc2d o the English systew of weizhts

and liqguid m=2asurcc with applications to every ay living.



LEARNING SEQUENCE 5:

II.

III.

11

Measure-~Introduction to Measurement

OBJECTIVES

By investigating the concept of distance,
should be able to distinguish between:

A.

B.

B.

C.

Nearer and farther for the comparison
measures.

Longer and shorter for the comparison
measures.

Nearest and farthest when given three
lengths.

Longest and shortest when given three

inveatigating the concept of time, the
able to:

the student
of two

of two

Or more

or more lengths.

student should

Distinguish between yesterday and tomorrow com-

pared to today.

Distinguish among morning, afternoon and night.

Identify the following:

1. Day and week.
2. Month and year.
3. Year and decade.

Given selected denominations of money, the student should

be

A.

able to:

Name the rollecwing coing:
1. Penny.

2. Nickel.

3. Dime.

4. OQuarter.

5.’ Dollar.

Tell the cent value of:
1. Penny.

2. Nickel.

3. Dime.

Tell how much a set of pennies and nickelg is worth.
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LEARNING SEQUENCE 6: Operations--Fractions as Parts of
a Whole

DESCRIPTION

The purpose of this learning sequence is to develop
én understanding of the concept of a part relative to the
whole. The student becomes aware that things are not always
whole and that there is a system and notation to describe
those parts of the whole. Words such as all, most, half,
some and none are introduced, and the ideas that they

tv . resent are developed.
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LEARNING SEQUENCE 6: Operations--Fractions as Parts of
of whole

OBJECTIVES
I. By applying the concept of fractional parts, the. student
should be able to:
A. Demonstrate that things are not always whole.

B. Identify the following by shading when given a
set of shapes:

l. All.

2. Most.

3. Some.

4, Nome.

5. A piece.

I¥. The student should be éble to demonstrate an under-
standing of fractional parts by:

A. Dividing a given figure into two unequal parts, and

l. 1Identifying the smaller part by ¢ .ading.
2. Identifying the larger part by laveling it.

B. Dividing a given figure into parts by means of
two or more line segements, and

l. Identifying the smallest part of the divided
figure by shading (for example, ¥R ).

2, Identify.the largest part of the divided
figure by labeling with an X (for example ,M).

III. In extending his study of the above concepts and skille,
the student should be able to:

A. Identify a half of a given object as one of two of
its equal-sized parts.

B. Draw a line to divide a circle or rectangle into
halves and identify one-half by shading.

l. Four parts.
2. Five parts.
3. 8Six parts.
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LEARNING SEQUENCE 7: Operations--Introduction to Operations
with Whole Numbers

DESCRIPTION

In this learning sequence emphasis is placed on
joining two sets and separating a set into disjoint subsets.
These operations relate to the abstract concept of addition
and subtraction of whole numbers. The student is intro-
duced to the notations for operations such as the plus

sign (+) and the minus sign (-).
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LEARNING SEQUENCE 7: Operations~-Introduction to Operations
with Whole Numbers

OBJECTIVES
I. The student should be able to maintain and utilize
basic skills acquired in learning sequence 1 and 2.
A. In working with sets, the student should be able to:
l. Illustrate the union (joining) of two sets.
2. Illustrate the separating of a set into two or
more disjoint sets.
II. In using number facts, the student should be able to:
A. State the addition facts to 9 orally and in writing.
B. State the subtractjion facts to 9 orally and in'writing.
ITII. 1In using notation, the student should be able to:
A. Identify the plus and minus symbols (+ , ~).

B. Use the plus and minus symbols (+ , -=).

IV. The student should be able to develop the necessary skills
to demonstrate the commutative property for addition:

A. With sets of objects.
B. With a number sentence.

V. In extending his study of the above concepts and skills,
the student should be able to:

A. In operations with whole numbers find the cardinal
number cf the union of two given sets.

B. In operations with whole numbers solve an eguation
such as 2 + n = 5 (for gums less than 10).
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LEARNING SEQUENCE 8: Sets, Phase B
DESCRIPTION

In this learning sequence emphasis is placed on the
grouping of objects into sets and the comparison of the
cardinal numbers of sets, The concepts of equality and
inequality are introduced as a result of matching sets.

The student is introduced to relations and their notations
such as =, #,< , ». Reinforcement is made of the concept
of the empty set. The student is also introduced to npotations

of subset and set operatiomns,
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LEARNING SEQUENCE 8: Sets, Phase B
OBJECTIVES
I. The student should be able tc wmaintain and utilize
basic skills acquired in learning sequence 1 and 2..

IT. To demonstrate an understanding of grouping, the
student should be able to:

A. Specify a set by listing or describing.
B, Identify the elements of a given set.

I1I. By comparing sets, the student should be ahle to:
A, Determine whether set A is equivalent to set B.

B. Construct a set with more, fewer or as many members
as a given set.

C. Construct & gset with exactlyv one member more or
one member less than a given set,

IV. The student should be able to ccmprehend the concaept
of the empty set and illustrate with three examples.

V. The studant should be able to arrange thrse or more
non-equivalent sets in order, starting with the set .
contairing the fewest members.

VI. The student should be able to compare the caxdinal
numbers of two sets by means of the aymbols =,7» ' €y #
For example:
A. nfA) = n(B)
B, n(A) ¥ n{B)
C. n(A) 2> n(8)
D. na(r) £ m(B)

VIiI. In extending his study of the above concepts and
skills, the studnet should be able to:

A, 1ldentify the union of two given aets.

B. List the subsets 0f a given set whose cardinal number
is less than or equal to 3.
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LEARNING SEQUENCE 9: Numeration--Whole Numbers

DESCRIPTION

Numeration and the natural order of whole numbers

is stressed in this sequence. Emphasis is placeé on tﬁe

development of skill in reading and writing numerals. The
student is introduced to crdinal numbers. The number line
is used to reinforce the concept of order of numbers. The
student begins to develop an understanding of the decimal
system by writing two-digit numerals in expanded notation.
He uses his ability to count by ones to learn to couné,by

twos, fives and tens to one hundred.



LEARNING SEQUENCE 9: Numeration--Whole Numbers

II.

IIT.

Iv.

OBJECTIVES

The student should be able to maintain and utilize
basic skills acquired in learning sequence 1, 2, and 8.

In order to demonstrate a proficiency in the use of
single-digit numbers, the student should be able to:

A. Determine the cardinal number of a set with fewer
than ten numbers.

B. Make statements of inequality for numerals ¢ to 9.
C. Demonstrate the ability to use ordinal numbers

by identifying the first through tenth objects

of a set.

D. Identify the smaller of two given one-digit
numbers.

E. 1Identify the larger of two given one-digit numbers.

F. Name the number successor (one greater than) of
a specified number.

G. Name the number predecessor (one less than) of a
specified number.

In order to demonstrate an understanding of two-digit
numbers, the student should be able to:

A. Group by tens.

B. Write a two-digit number in standard form (for
example, 79).

C. Write a two-digit number in expanded notation
(for example, 70 + 9 or 7(10) 4 9).

D. Name the decades (1¢, 20, 30, 40, 50, . . .).

In extending his study of the above concepts and
skills, the student should be able to:

A. Distinguish between an odd or even number.

19



LEARNING SEQUENCE 10: Numeration--Introduction to
Numeration Systems

DESCRIPTION

The concepts of the empty set and zero are further
reinforced in this unit. Emphasis is placed on face value
arnd place value of the digits in the numbers from zero to
one nundred. The student is introduced to the notion of
parity by distinguishing between odd and even numbers. A
‘ﬁuundatio1 for understanding other numeration systems
(bazes other than ten) through counting skills {(counting

by fives, twos and tens) is formed.

20
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LEARNING SEQUENCE 10: Numeration--Introduction to
Numeration Systems

OBJECTIVES

I. The student should be able to maintain and utilize
basic skills acquired in learning sequence 1, 2, 8,
and 9,

II. Given the set of numerals from 0 to 100, the student
sitiould be able to:

A. Illustrate the concept to zero (the cardinal num-
ber of the empty set ). .

B. Identify the numerals from 0 to 99.
C. Give the face value of a number.

D. Give the place value of the digits in any numeral
from 1 to 100.

III. In extending his study of the above concepts and skills,
the student should be able to:

A. Count to 100 orally by:

1. Jnes
2. Twos
3. Tens
4. Tives

B. Write the numerals 1 to 100.

C. Fill in the missing numerals when given a sequence
between 0 to 100.

D. By citing an example, associate the number two with
the notion of;

1. A pair (eyes, shoes, socks, twins).
2. Doubling (double-dip ice cream cone).




LEARNING SEQUENCE 1l: Operations--Addition, Phase A

DESCRIPTION

The student develops the concept of additioﬁ of
nunbors by relating addition to the union of two disjoint
sets. The equation in which both addends are less than ten
is known as a basic addition fact. Memorization of basic
facts is an absclute necessgity for proficiency in mathe~
matics. ‘Manipulative deviceg, such as the number line and
conctant drill, stress reinforcement until memorization is
achiaved. Iu developing these facts, five important
principles are used. The student is introduced ta these
basic principles of closure, caommutativity, associativity,
identity property and the inverse property. Addition of
two-digit numbers (without regrouping) is derived by apply-
ing those principles. Emphasis is placed on using expanded

notation for number representation.

22
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LEARNING SEQUENCE 11l: Operations~-Addition, Phase A

OBJECTIVES

I. The student should be able to maintain and utilize
basic skills acquired in learning sequences 1, 2,.7;
9, and 10.

ITI. By using the cancept of addition (both intuitive angd
mathematical}, the student should be able to:

A. Write the numerals such as 3 + 2 to relate
addition to joining two disjoint sets.

B. Name addends and the sum of an addition sen-~
tence.

C. Relate sentences such as 1 + 3 = 4 to the joining
of two sets. . .

D. VWrite the cardinal number of the union of two sets.

E. Use the symbol for plus (+) with the sum of two
numbers.

F. Write an addition fact in the standard form of an
egquation (horizontal form), e.g., 2:-¢ 3 = 5,

G. Solve and equation in standard form such as 2 + 4 = B,

H. @Give the addition combinations for sums of ten or

less.
I. Write an addition fact in vertical form.
J. Use the identity property such as 5 + 0 = .

K. Compute the sum of two numbers (up to ten) by
means of the number line.

L. Complete an addition table showing sums less than 10. .

M. Use the commutative property of addition, e.g.,
2+3=3+__;4+1~=__+ .

N. Use the associative property of addition, e.g.,
(2 +1) +3 =2+ (1 + _ ).

0. Compute the sum of twe-digit numbers where no
: regrouping is involved.




24

LEARNING SEQUENCE 11: Operations--Addition, Phase A

OBJECTIVES

P. Write a two~digit numeral in expanded notation.
Q. Use the inverse property of addition.

III. The student should be able to state orally in writing
without hesitation the addition facts (less than ten).

IV. In extending his study of the abhove concepts and sgkills,
the skills, the student should be able to:

A. Reverse sentences such as 3 + 2 + 5 and 5 + 3 + 2.

R, Cor-il=z the sum 0f three addends (using parenthesesg)
such as (4 + 2) + 3
= B + 3 =9

C. Construct an addition table showing sums of twelve or
less.

D. Given a picture with two groups of objects, having .
a specified number of objects, count the number
of objects in each group, add the two numbers and
state the total number of objects.
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LEARNING SEQUENCE 12: Operations--Subtraction, Phase A

DESCRIPTION

The student develops the concept of subtraction of
whcle numbers by relating subtraction to the separation
of sets, and then by using the intuitive idea of taking
away. Applying thc additive inverse property of addition
facilitates the learning of the basic subtraction facts.
By sclving subtraction sentences the student applies his
skill to solving verbal problems. Emphasis is placed on
expanded notation, which aids in th< understanding of
subtraction of two-digit nﬁmbers. The student is intro-—

duced to writing subtraction problems in vertical form.
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LEARNING SEQUENCE 12: Operations--Subtraction, Phase A

II.

OBJECTIVES

The student should be able to maintain and utilize
basic skills acquired in learning sequence 1, 7, 9,

10

To
of

A.

D.
E.

F.

and 11.

demonstrate an understanding of the basic doncepts
subtraction, the student should be able to:

Express his understanding of the concept of inverse
by giving the opposite of specified words such as
giving--taking away.

Use the idea of taking away.

Use tha number line to demonstrate the principle of
subtraction.

Separate a set into smaller sets (subsets).
Remove part of a set and state how many members remain.

Use the minus sign (~) with the difference of two -
numbers.

Write a subtraction fact in the standard form of an
equation {(horizontai form) 3 - 1 = 2,

Apply the subtraction facts (differences to 10) to
simple problems.

Solve a simple subtraction statement such as 8 - n = §5;
n~-2=4,

Apply the property of zero to subtraction such as
4 - 4 = ; 3 -0 = .

Write subtraction facts in vertical form.

Demonstrate that subtraction is the inverse of addition
by adding the difference and the subtrahend to obtain
the minuend.

Use expanded notation to show subtraction of two two-:
digit numbers less than 100 (no borrowing).

State the difference of two-digit numbers less than 100
{no borrowing)
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LEARNING SEQUENCE 12: Operations--Subtraction, Phase A
(Continued)

O. Apply the term difference to the solution of
subtraction nroblems.

III. The student should he able to state orally or in writing
without hesitation the subtraction facts (less than 1@).

IV. In extending his study of the above concepts and skills,
the student should be able to reverse sentences such
as 5 - 2 =3 and 3 =5 ~ 2,
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LEARNING SEQUENCE 13: Problem Solving, Phase A

DESCRIPTICN

Opportunity is provided for the student to develop
readiness for solving verbal problems by first relating
addition and subtraction sentences to pictured problems..

He first identifies an appropriate number sentence which
applies to a pictured problem; then he develops skill in
writing original number sentenc::s to express the ideas'of
the problem. He reinforces the association of a number
sentence with a problem by making up problems that apply to
a given number sentence. Th« concept of associating an
equation with a pictured problem is extended to the solution
of verbal problems. The student is encouraged to estimate
the answer to a problem as well as to develop skill in
writing an equation, solving the space equation and arriying

at an answer.



LEARNING SEQUENCE 13: Problem Solving, Phase A

OBJECTIVES

I. The student should be able to maintain and utilize -
basic skills acquired in learning sequence 11 and 12.

ITI+ To demonstrate an understanding of the relationship
hetween addition and subtraction, the student should
be able to:

A. Relate addition and subtraction sentences to
pictured problems.

B. From a set of sentences, identify the correct
number sentence that fits a pictured problem.

C. Write sentences that fit specified problems,

D. Find the missing number in sentences which fit
problems.

E. Relate a numbexr sentence to a problem and find
the answer.

F. Make up problems that relate to addition and
subtraction sentences.

III. 7o demonstrate that the student can solve a given
simple problem, he should be able to decide whether
addition or subtraction (or both) is appropriate in
the solution of a given problem, write an appropriate
number sentence for the problem, solve the number
sentence and interpret the solution of the number
sentence as a solution of the problem.
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LEARNING SEQUENCE 14: Measure and Measurement

DESCRIPTION

Money experiences with pennies, nickels, dimes,
quarters, half dollars and dollars along with problems
involving these coins are introduced. An introduction to
linear measure provides the student with activities asso=
ciated with measuring lengths. He is exposed to both thé
English and metric systems of linear maeasure. Using
containers hoiding a cup, a pint, a quart and a gallon,
the student gains experience in working with fluid measures.
He is taught to determine fhe weight of an object to the
nearest pound. The student reads the clock to the nearest
half-hour. The calendar is introduced, and the student
becomes acquainted with the names of the days of the week

and the months of the year.



LEARNING SEQUENCE 14: Measure and Measurement

IT.

Iv.

OBJECTIVES
The student should be able to maintain and utilize
basic skill acquired in learning secquence 5.

To demonstrate a knowledge of monetary values and
U.S. coins, the student should be able to:

A. Mame the following coins:

1. Penny.

2. Nickel.

3. Dime.

4. Quarter.

5. Half-dollar.
6. Dollar.

B. Tell the value in cents of penny, nickel, dime.

C. Count money when given two denominations--penny,
nickel, dime.

D. Solve simple word probiems involving coins.

By applying principles of linear measure, the student
should be able to:

A. Recognize on a ruler and label:

1. 1Inch.
2. Foot.
3. Yard.

B. Demonstrate or explain that a foot is 12 inches.
C. Demonstrate or explain that a yard is 3 feet.
D. Demonstrate or explain that a yard is 36 inches.

By applying principles of liquid measure, the student
should be able to:

A. TIdentify the following measures:

1. Cup.
2. Pint.
3. Quart.

4. Gallon.

3l
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LEARNING SEQUENCE l4: Measure and Measurement (Continued)

VI.

VII.

VIII.

B. Determine the number of cups in a pint and in a quart.

C. Determine the number of pints in a guart and in a
gallon. :

To demonstrate an understanding of weight the student should
be able to:

A, Distinguish between ounce and pound.
B. Find the weight of an object to the nearest pound.

To demonstrate an understanding of the concept of time,
the student should ke able to:

A. Tell time to the nearest hour (one o'clock).

¢

B. Use correct notation for writing time to the
nearest hour, e.g., 3 o'cleck.

To demonstrate a basic understanding of the calendar,
the student should be able to:

A, Name the days of the week.
B. Name the months of the year.
C. Tell the number of days in a week.
D. Tell the number of months in a year.
E. Tell the number of days in a year.
F. Solve simple word problems involving the same
unit of time (Joe worked 3 days last week and
2 days this week. How many days did he work?).
In extending his study of the above concepts and skills,

the student should be able to count money involving
more than two denominations.
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LEARNING SEQUENCE 15: Geometry, Phase B

DESCRIPTION

An informal development of geometry is introduced
in this sequence. The student extend their experiences
in comparing lengths and in recognizing common geometric
snépes to drawing 1ines, circles, triangles and rectangles.
The notions of interior (inside) and exterior (outside)
a{ a simple closed curve are stressed, and the notion of
the measure of a line segqment is extended to the comput&-
tion of the perimeter of a simple polygon. The student

solves simple geometric problems.
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LEARNING SEQUENCE 15: Geometry, Phase B

OBJECTIVES
I. The student should be able to maintain and utilize
hasic acquired in learning sequence 3.

II1. To demonstrate an under'. -~ding of the concept of
shape, the student shou ; able to:

A. Name the properties of a square, a rectangle and
a triangle.

B. Distinguish between the inside and outside of a
specified simple closed curve.

IIXI. To demonstrate an understanding of lines, the student
should be able to:

A. Distinguish between lines and line segments.
B. Compare the lengths of two line segments.
C. Solve simple problems involving length.

IV. 1In extending his study of the above concepts and skills,
the student should be able to. ’

A. Identify a ray.
B. Identify an angle.

C. Identify objects that are symmetrical.
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LEARNING SEQUENCE 16: Operations--Introduction to Fractions

DESCRIPTION

The student is initially introduced t. the numbers
one-half, one-third and one-fourth. He learns to identify
halves, thirds and fourths of objects and tc read the
numerals 1/2, 1/3, and 1/4. The notion of fractions is
extended to telling time and measuring fractional parts of

an inch.
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LFARNING SEQUFNCE 16: Operations--Introduction to Fractions

IT.

I1I1.

OBJECTIVES
The student should be able to maintain and utilize
basic skill acquired in learning sequences 6 and 15.

To dermonstrate a basic understanding of fractions
the student should be able to:

A. Distincuist hetween a part and the whele.
B. Identify the following:
. One-half of an object.

. Mne-third of an object.
. One-fourth of an objcct.

Wt =

The student should be able to identify and write 1/2,
1/3, and 1/4. ’



LEARNING SEQUENCE 17: Sets, Phase C

OESCRTIPTION

The notion and notation of sets, the equality of
sets and operations on sets are reviewed. The concept of
matching sets is extended to a many-to-one correspondence,
The use of Venn diagrams provides further opportunities
to reinforce the concepts of digjoint sets, union of

sets, and to introduce the intérsection of gets.

37
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LEARNING SEQUENCE 17: Setg, Phase C

OBJECTIVES

I. The student should be able to maintain and utilize
basic skills acquired in learning sequence 1, 2, and 8.

I1. To demonstrate an understanding of relationships
between sets, the student should be able to:

A. Identify the following:

l. Element of a set.

2. Empty set--null set.

3. Cardinal number of a set using the notation n(s).
4. Subset,

5. Equal sets.

6. Equivalent sets.

7. Non-equivalent sets.

8. Disjoint sets.

9. One-to-one correspondence.

10'. Symbols =,; ¥, <I >, 8.

B. Describe the objects in a set when given a get
such as [a, b, c] (the first three letters in the
alphabet).

C. List the members of a set when given a get, such
as the set of all colors of the USA flag; i.e.,
{red, white, blue] ‘

D. Match equivalent sets~--one-to-one correspondence--
when given a cellection of pairs of sets.

E. State the cardinal number of a given set.

F. Given a céllection of pairs of sets, match sets
which ara in two-to-one correspondence.

G. Determine whether set A has exactly one more element
then set B.

H. Distinguish between equivalent and non-equivalent
sets.

I. Distinguish between equivalent and equal sets.

III. To demonstrate a knowledge of combining (forming unions)
and separating sets, the student should be able to:
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LEARNING SEQUENCE 17: Sets, Phase £ (Continued)

Iv.

A. Form the union of setc and state the cardinal
number of their union.

B. Name the union of a given pair of sets.

C. Draw a Venn diagram to demonstrate the intersection
of two sets which are not disjoint.

D. Determine the intersection of two disjoint sets.

In exterding his study of the above concepts and
skills, the student should be able to:

A. Mxicn sets which have many-to-one correspondence.
B. 1ldentify a universal set.

C. List the subssts of a given set whose cardinal
nuanider is less than or equal to 4.
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LEARNING SEQUENCE 18: Measurement--Time

DESCRIPTION

The telling of time is extended to five-minute
intervals. Emphasis is placed on the reading of time in
print and the writing of time. Using quarter hour designa-

tion for telling time is introduced.
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LEARNING SEQUENCE 18: Measurement--Time

1I.

IIX.

Iv.

OBJECTIVES

The student should be able to maintain and utilize
basic skills acquired in learning sequences 5 and
14.

The student should be able to tell time to the hour
and to the half hour.

To demonstrate a further understanding of time, the
student should be able to:

A. Draw the hands of a clock to show a specified time
(cn the hour or half hour).

B. Read and interpret time in print.
C. Tell time to five-minute intervals.

D. Be able to move the hands to a clock model to a
specified time in five-minite intervals

E. Move the hands of a clock model to demonstrate
earlier than 8:00 or later than 8:00.

F. Distinguish between A.M. and P.M.

In extending his study of the ahove concepts and skills,
the student should be able to:

A. Match the Roman numberals from I-XII with the
Arabic numerals 1-12.

B. Tell time with Koman numerals on the face of a clock.

C. Tell time using quarter-hour disignations, such as
"quarter after" or "quarter to."



LEARNING SEQUENCE 19: Numeration and Order

DESCRIPTION

The idea of place value is reviewed and extended to
include three-digit numerals. Activities are designed to
develop the student's ability to compare and order numbers
through 999. Practice in expressing a numeral in various
forms also assists in developing understanding of place
value. Emphasis is placed on associating tne ordinal
number with a sequence of objects. The concepts of one-

third and one-fourth are reviewed.
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LEARNING SEQUENCE 19: Numeration and Order

OBJECTIVES

I. The student should be able to maintain and utilize
basic skills acquired in learning sequsnce 1, 2, 6,
8, 9, 10, 16 and 17.

II. To demonstrate further understanding of numeration,
the student should be able to:

A. Group a set of objects by tens.

B. Demonstrate the place value of any digit in a
number as large as 100.

C. Read and write three-~digit numerals.
D. Demonstrate place value to 1,000.
E. Read and write four-digit numerals.

F. Count to 1,000 by:

1. Ones.
2. Twos.
3. Fives.
4. Tens.

5. Hundreds.

G. 1Identify the first through the ninth members of a
sequence--ordinal numbers.

H. Name the successor (one greater than) and the
predecessor (one less than) of a specified number.

I. write€, Zor = between pairs of numerals to make
true statements from a list of pairs of numerals.

J. Name the most obvious missing members in a seguence
of numbers such as 321, 322, ‘ . 325.

III. To demonstrate a knowledge of numeration of fractions
the student should be able to:

A. 1ldentify pictures that are separated into halves,
thirds and fourths.

B. Write the fractional numerals 1/2, 1/3, 1/4.




44

LEARNING SEQUENCE 19: Numeration and Order (Continued)

Iv.

C. Tell which of two given fractions is greater.
D. Determine 1/2 of 2, 1/2 of 4, 1/4 of 4, etc.

In extending his study of the above concepts and skills,
the student should he able to:

A. Read numerals tc 1,000,000.

B. Identify pictures that are separated into eights
and shade in one-eighth, two-eighths, etc.

C. Draw a figure and divide it into a specified number
of fractional parts.
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LEARNING SEQUENCE 20: Operations--Addition, Phase B

DESCRIPTION

This sequence provides for a review of the operation
of addition and the closure, commutative, associative,
identity and inverse properties of addition. An extension
of addition provides for adding three-~ and four-digit
addends requiring regrouping as well as those not requiring
regrouping. Skill is developed in employing both the
horizontal and vertical forms of addition. Emphasis is
placed on the ability of the student to state the addition
facts without hesitation, both orally and in writing, with

& high degree of accuracy.
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LEARNING SEQUENCE 20: Operations--Addition, Phase B

OBJECTIVES

I. The student should be able to maintain and utilize
basic skills acquired in learning sequences 11 and 13.

IT. To demonstrate further understanding of the concept of addi-
tion and some properties, the student should be able to:

A. Use the number line to demonstrate the sum of tw
whole numbers. '

B. WVrite and solve an addition sentence.
C. Apply the identity property to addition problems.

D. Compute the sum of two two-digit numbers by regrouping,
i.e.,
24 + 32 = (20 + 30) + (4 + 2)
50 + 6 = 56

E. Compute the sum of three-digit numbers by the use
of expanded notation.

F. Use the commutative property to compute sums.
G. Use the associative property to compute sums.

. Compute the sum of three- and four digit numbers
without regrouping.

I. Compute the sum of three~ and four digit numbers
by regrouping.

J. Find the sum of numbers by using the vertical form.

K. Compute the sum of one- to three-digit numbers using
3, 4 or 5 addends and check the sum by adding in the
opposite direction, e.g.,

246
300
420

ITT. To demonstrate skill in addition, the student should be
able to:

A. State orally or write the addition facts, without
hesitation, with at least 908 accuracy.

B. Give the sums of column additions with at least BOS%
accuracy.
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LEARNING SEQUENCE 20: Operations--Addition, Phase B

1v.

(Continued)

In extending his study of the above concepts and
skills, the student should be able to:

A. Compute the product of two numbers by repeated
addition.

B. 8Solve multiplication equations with factors of
5 or less using sets and number lines as aids,
e.q., N

4 X3 =[XX X X XX XX - ]2
X X X X
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LEARNING SEQUENCE 21: Measurement--Money and Linear Measure

DESCRIPTION

The principle emphasis in this 8equence is on
gaining experience in dealing with money and linear
measure. The montary value of a set of coins including
pennies, nickels, dimes, quarters, half-dollars and <dollars
is reviewed. Emphasis is placed on being able to make
change, to determine the number of nickels equivalent to
a specified number of dimes, and to determine the number
of dimes equivalent to a specified number of half—doliars'
Skill in dealing with money is applied to problems solving.
The student is introduced to a technique of measuring
line segments. At this level the student uses standard

units of measure~-the inch.
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LEARNING SEQUENCE 21: Measurement--Money and Linear Measure

OBJECTIVES
I. The student should be able to maintain and utilize
basic skills acquired in learning sequences 5 and 14.

II. The student should be able to demonstrate an under-
standing or monetary values and U. S. coins by:

A. Telling how many cents each of the following is worth:
l. Quarter.
2. Half-dollar.
3. Dollar.

B. Telling how many nigkels a quarter is worth.

C. Telling how many dimes a half-dollar is worth.

D. Using pennies and dimes to illustrate placevalue of
a digit in a numeral.

E. Making change involving dimes, nickels, pennies
and quarters.

F, Combining quarters, dimes, nickels, half-dollars
and pennies to pay a bill of 97¢.

G. Identifying the cost @f an article from & price fag
expressed in cents, such as 5¢, 20¢.

H. Determining the individual costs of two or three
articles.

' {
I. Solving addition and subtraction problems involving
pennies, nickels, dimes, gquarters and half-dollars.

III. By using linear measurement principles, the student should
be able to:

A. Measure, with a ruler, the lengths of specified objects
to nearest inch or half-inch

B. Draw a line segment with length specified in inches
and in half-inches.

C. State the number of inches in a foot.

D. Measure the length of a given ebject in feet and inches.
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LEARNING SEQUENCE 21: Measurement--Money and Linear Me&sure

Iv.

{Continued)

In extending his study of the above concepts and
skills, the student should be able to:

A.

B.

C.

De.

Express the monetary value of a given set of coins
as $2.13.

Measure length to the nearest quarter-inch.

Convert a measure given in feet and inches to
inches.

Convert a measure given in inches to feet and inches.
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LEARNING SEQUENCE 22: Operations--Subtraction, Phase B

DESCRIPTION

The basic subtraction facts are introduced through
the use of a variety of visual and manipulative materials.
Reinforcement is accomplished by a variety of practice
exercises including the use of related addition sentences.
The number line is used to demonstrate subtraction. Empﬁa-
sis is placed upon the student's ability to state orally and
in writing the basic subtraction facts without hesitation.
Proficiency in the subtraction of two-digit and three-digit
numbers, without reqgrouping and with regrouping, is attained
through practice. The student is encouraged to check subtrac-

tion by the inverse operation of addition.
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LEARNING SEQUENCE 22: Operations--Subtraction, Phase B

II.

III.

IvV.

OBJECTIVZS
The student should be able to maintain and utilize basic
skills acquired in learning sequence 11 and 12.

To demonstrate a knowledge of subtraction and some
properties, the student should be able to:

A. Solve for missing addend, such as 3 +I:] = 8.
B. Use the number line to determine missing addends.
C. Demonstrate that 6 - 6 = 6, 75 - 0 = 75, etc.

D. Demonstrate that subtriction is the inverse of
addition.

E. Compute the difference of two two-digit numbers
without regrouping.

F. Compute the difference of two two~digit numbers
with regrouping.

G. Use vertical notation for subtraction.
H. Subtract three-digit numbers.
I. Check subtraction by means of addition.

By developing skills in subtraction, the student should
be able to:

A. State orally and write without hesitation and aids
the subtraction facts.-

B. Apply subtraction skills to the solution of problems.

In extending his study of the above concepts and skills,
the student should be able to:

A. Compute the difference of two multi-digit numbers.

B. Solve division eguations using repeated subtraction,
sets and the number line.
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LEARNING SEQUENCE 23: Problem Solving, Phase B

DESCRIPTION

Problem solving in this unit includes not only
picture problems but also work problems. The student is
encouraged to translate a given problem to a numbér sentence,
to sclve the sentence and then to translate the solution
to the original problem. Developing skill in writing
sentences to fit the problem is emphasized. The student
is encouraged to estimate an answer to the problem and then
to apply his skills (with addition and subtraction) to solve

the problem.
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LEARNING SEQUENCE 23: Problem Solving, Phase B

OBJECTIVES

I. The student should be able to maintain and utlllze basic
skills acquired in learning sequence 13.

II. By applying addition and subtraction skills, the student
should be able to:

A. Identify an addition sentence that fits a given
problem.

B. 1Identify a subtraction sentence that fits a given
probliem.

C. Write a sentence toc fit a given problem, do the
computation and interpret the solution of the
sentence as a solution of the original problem.

D. Solve problems involving addition and subtraction
without regrouping.

III. The student should be able to estimate the answer
before solving the problem.

IV. In =2xtending his study of the above concepts and skills,
the student should he able to:

A. Relate multiplication sentences to problems and
compute the products.

B. Write an appropriate addition, subtraction or
multiplication sentence for a given problem.




LEARNING SEQUENCE 24: Geometry, Phase C

DESCRIPTION

The geometric fiqgures such as circle, triangle,

rectangle and squarc, and their properties are reviewed.
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LEARNING SEQUENCE 24: Geomatry, Phase C

OBJECTIVES

I. The student should be able to maintain and utilize
basic skills acquired in learning sequence 3 and 15.

I

II. To demonstrate a knowledge of simpla figuras and
simple closed curves of the polygon, the student
should be able to:

A, Make a picture of a right angle (square corner) hy:

l. Drawing with a straight edge.
2. Paper folding.

B, Identify the right angles in a given figure.

C. Identify a square as a spacial kind of rectangie.

D. Make a conjecture about a specified polygon such as:
1. The opposite sides of a rectangle are equal in

length.

2. All sides of a square are of the same length,

E. Draw a right angle, and copy a right angle.

F. Draw a rectangle, and copy & rectangle,

G. Given a set of various gacmetric figures, identify

those shapes which are different and explain why
they are different.
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LEARNING SEQUENCE 25: Measurement--Liguid Measure
and Dry Measure

DESCRIPTION

The study of measure is extended in this sequence,
Half-pint, pint, quart, half-gallon and gallon containers
are used to meagure ligquids and certain solids auch as gand
or strawberries, Comparision is made between quarts and .
half~-gallions and between guarts and gallons, The student
is introduced to units of weight, such as ounce and pound,
which he emplovs in determining the waight of an obiect. (
Measurement experience with reading a Fahrenheit thermometer
is ihtroduced. The concepts 6f dozen and half-dozen are

alsc introduced,
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LEARNING SEQUENCE 25: Measurement--Liquid Measure
and Dry Measure

OBJECTIVES
I. The student should be able to maintain and utilize
basic skills acquired in learning sequences 14 and 16.

II. To demonstrate a working knowledge of liguid measure,
the student should be able to:

A. Identify the following containers:

1. Cup (half-pint).
2. Pint.

3. Quart.

4. Half-gallon.

5. Gallon.

BE. Tell how many cups of ligquid such as water, or
solid such as sand make a pint.

C. ‘Trell how many cups make a guart.

D. Tell how many guarts make a half-gallon.
E. Tell how many guarts make a gallon.

F. Compare the above measures.

III. To demonstrate a working knowledge of dry measures,
the student should b« able to:

A. Distinguish between pound and ounce.

B. Use a common scale to find the weight of an object
to the nearest pound.

C. Tell how many ounces make a pound.

IV. To demonstrate a knowledge of thermometer and temperature,
the student should be able to:

A. Distinguish between thermometer and temperature.
B. Identify a degree.
C. Recognize and use the notation for degree.

L. Read a thermometer (Fahrenheit) and tell the tempera-
ture to the ncarest degree.
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LEARNING SEQUENCE 25: Measurement--Liquid Measure

VI.

and Dry Measure (Continued)

To demonstrate an understanding of the concept of
dozen, the student should be able to:

A.

Identify a set with one dozen members.
Identify a set with one-half dozen members.
Construct a set with one dozen members.

Construct a set with one-half dozen members.

In extending his study of the above concepts and skills,
the student should be able to:

A.

B.

Convert measure in quarts to measure in pints.,

Convert measuve in gallons and half-gallong. to
measure in quarts. '

read the thermometer when the temperature is below
zZero.

Separate a set of objects into dozens and fractional
parts of a dozen.
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LEARNING SEQUENCE 26: Sets, Phase D

DESCRIPTION

The notion of sets and some relationships between
sets and the operations on sets are reviewed. The §tuaent
studies finite and infinite sets and operations 6f union,
intersection and complementation. Emphasis is placed upon
concepts and notation. The concepts are further reinforced

by use of Venn diagrams.
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LEARNING SEQUENCE 26: Sets, Phase b

OBJECTIVES

I. The student should be able to maintain and utilize basic 8
skills acquired in learning sequences l, 8 and 17.

ITI. To demonstrate a knowledge of sets and terminoliogy,
the student should be able to:

A. Name the cardinal number of a set using the
notation n(A) = 5.

B. Designate the universal set by éd=2scription or
figure and use the letter U to denote it.

C. 1Identify the empty set @.

D. Identify a pair of disjoint sets by description
or figure.

E. Distinguish between finite and infinite sets and
give an example of each.

F. Dbifferentiate between egual and equivalent sets
and give an example of each.

III. To demonstrate an ability to relate sets and to operate
on sets, the student should be ablec to:

A. Make a compari<on of two sets, such as:

l. na{aA) = n(RB)
2. 2{(A) < nfp?
3. n(dA) @ n(hK)
4. n(a) # n(B)

B. Identify the union of two given disjoint sets.

C. Identify tlLe intersection of two given disjoint
sets as the cnpty set.

D. 1Identify the parts of a Venn diagram, such as:
1. ©Union of two given sets.
2. Intersection of two given disjoint sets.
3. Disjoint sets.

IV. To demonstrate the use of set notation, the student
should be able to:

A. Use braces to designate a set, such as [a,b].
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LEARNING SEQUENCE 26: Sets, Phase D (Continued)

B. Indicate the union of two sets A and B by the

symbol AUB.

C. 1Indicate the intersection of two sets A and B
by the symbol AMNB,

In extending his study of the above concepts and skills,
the student should be able to:

A. Use sets of objects to determine equivalent
fractional numerals.

B. Dbistinguish between proper and improper subsets
and give an cxample of each.

C. Use the symbol to indicate "is a subset of."

D. Explain and demongtrate the notion of the complement
of a set (with respect to the universal set).



LEARNING SEQUENCE 27: Numeration--Whole Numbers,
Fractional Numbers

DESCRIPTION

This sequence provides review and development of

the following basic concepts: number, numeral, decimal
numeration system, order of numbers and relations of num-
bers. The student is introduced to the Roman numeration
system and to the base five numeration system. Fractions
are introduced and developed through the use of physical
interpretations. The interpretations could be described
by the phrases "parts of the whole," "parts of sets of
objects," and "points on a number line."” The student is
exposed to the notion that fractional numerals are used
to name fractions (but can name whole numbers as well).

Incorporated in this sequence is the notion of rounding

numbers to the nearest ten and to the nearest hundred. -

63



64

LEARNING SEQUENCE 27: Numeration--Whole Numbers,

II.

III.

Fractional Numbers

OBJECTIVES

The student should be able to maintain and utilize

basic skills acquired in learning sequences 2, 6, 9,

10 and 16.

To demonstrate an understanding and working knowledge

of numbers, place value and ordinal numbers, the

student should be able to:

A. Read and wiite a given numeral from one to one million.
B. State which of two given numbers is the greater.

C. State which of a set of inequalities are true
statements. , '

D. Write inequalities, such as 243 3 229.
E. Express a given numeral in expanded notation.

F. Recognize the word for a number such as eighty-
seven for 87.

G. Recognize that place value is used in the Hindu-
Arabic system but not in the Roman systemn.

H. Count by t.as, hundreds and thousands to one million.
|
I. Identify and read Roman numerals from one to fifty.

J. Express the numbers less than 20 (in base ten)
as numbers in base five.

K. Write an ordinal number for each of a series of
cardinal numbers.

To demonstrate a proficiency in the use of fractions,
the student should be able to:

A. Name and write the fractional number to tell what
part of a figure is shaded.

B. Draw a picture to represent a fraction of a
counting number.

C. Tell which of two fractional numerals, with a
numerator of 1, suech as 1/2, 1/3, 1/4, 1/5, names
the grester number.
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LEARNING SEQUENCE 27: Numeration--Whole Numbers,

Iv.

D

H.

Fractional Numbers

OBJECTIVES

Use sets of objects to determine egquivalent
fractional numerals.

Write at least two different fractional numerals
for one-half, for one-third, for one-~fourth, for
one~eighth.

Recognize that the fractional numeral g represents
the whole number 1.

Associate a given fraction with a point on the
number line, and determine which of two fractions
on the number line is greater.

Determine that 1/3 of 6 is 2, 1/2 of 12 is 6, etc.

To demonrtrate that he can round off numbers, the student
should be able to:

A,

B.

Round off a given number less than one hundred
to the nearest l0.

Round off a given number less than 1,000 to the
nearest 100.

In extending his study of the above concepts and skills,
the student should be able to:

A.

B.

Ir'.erpret a fraction as an indicated division
(3/4 is the same as 3 2 4).

The student should be able to compute the sum of
fractional numbers having the same denominator.



LEARNING SEQUENCE 28: Operations~-Addition and Subtraction

DESCRIPTION

This sequence includes a review of basic addition
facts and the related subtraction facts. The commutative
and associative properties are reviewed and used in the
redevelopment of basic addition facts. Addition of thousands,
hundreds, tens and ones with sums less than 10,000 is
developed. Regrouping in ones, tens and hundreds, is empha-
g8ized. Subtraction with regrouping is redeveloped and ex-
tended to hundreds and thousands. Skills developed in

addition and subtraction and applied to problem solving.
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LEARNING SEQUENCE 28: Operations--Addition and Subtraction

OBJECTIVES

I. The student should be able to maintain and utilize
basic skills acquired in learning sequences 11, 12,
20 and 22.

II. To demonstrate an understanding of addltlon and subtraction,
the student should be able to:

A. Show that he knows the hasic addition facts and
related subtraction facts.

B. State basic addition and subtraction facts in
rapid response drill or testing in writing or orally.

C. Define and illustrate the closure, commutative and
associative properties of addition. '

D. Represent a given addition or subtraction problem
on a number line.

E. Subtract three-digit or four-digit numbers (without
regrouping).

F. Use regrouping to add several four-digit numbers.
G. Use regrouping to subtract four-digit numbers.

ITII. To show that he can apply addition and subtraction fo
problem solving, the student should be able to:

A. Solve a given addition problem involving units of
measure {(liquid, linear, time, etc.).

B. Solve a given subtraction problem involving units
of measure (liquid, linear, time, etc.).

Apply the operations of addition and subtraction
to problem solving by:

@]

l. Deciding which operation to use.

2. Writing the correct equation and solving it.

3. Judging whether the answer is reasonable in the
the original problen.

IV. In extending his study of the above concepts and skills,
the student should be able to:

A. Identify patterns in addition and subtraction, such as
45, 42, 39, _, __, __or 45, 49, 53, _, _, .




LEARNING SEQUENCE 28: Operations--Additicn and Subtraction

68

{(Continued)

B. Compute the sum of multi-digit numbers in column
form, and check by adding in reverse order.

C. Compute the difference of multi-digit numbers
{for example, 671,543 - 29,768).
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LEARNING SEQUENCE 29: Operations--Multiplication

DESCRIPTION

The interpretation and development of multiplication
as an operation and its relationshiy to division are the
principal ideas in this learning sequence. Emphasis is8 on
helping the student acquire a mastery of the basic multipli-
cation facts. The commutative property or twultiplication
and the distributive property of multiplication over additio“
hel)) the student to learn new multiplication facts. The
multiplication algorithm is developed. Various forms,
including the expanded numeral form, the partial products
form and the short form of multiplication are used. The
associative property is employed to establish multiplication
of a number by multiples of ten and of onc hundred. Skille

developed in multiplication are applied to problem solving.
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LEARNING SEQUEINCE 29: Operations--‘lultiplication

II.

OBJECTIVES

The student should be able to maintain and utilize
basic skills acquired in learning seguence 20.

" To demonstrate an understanding of the kasic concept

of multiplication, the student should be able to:
A. HMultiply by using successive addition.

B. 1Identify the factors and product in a multipli-
cation sentence.

C. Use the following properties to simplify multi-
plication:

1. Commutative.
2. Associative.
3. Distributive.

D. Discover multiplication facts by using the
distributive property and known facts such as:
3X9 3 X (4 + 5)

(3 X 4) + (3 X 5)

12 + 15

[\
-~
.

E. 1Identify 1 as the identity element for multiplication.

F. Use a multiplication table to determine a4 missing
factor.

G. HMultiply by 10, 100, 1000, etc.

H. Multiply one- or two-digit numbers in horizontal
form by use of:

1. The distributive property:

8 X 34 =8 X (30 + 4)
= (3 X 4) + (3 X 5)
= 12 + 15
= 27.
2. The expanded numeral form:
30 + 4

x B
240 + 32 = 272
3. ‘rhe partial-products form:
34
X 8
32 (8 x 4)
240 (8 x 30)

272
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LEARNING SEQUENCE 29: Operations--ilultiplication

Iv.

(Continued)

To demonstrate his sXill in multiplication, the student
should be able to:

A. Name, without hesitiation, the product to single-
digit inultiplication combinations.

B. When given a multiplication problem and its
product, check the problem by reversing the order
of the factors and multiplying again.

C. Applying the skills developed in multiplication to
problem solving.

In extending his study of the above concepts and skills,
the student should be able to:

A. Multiply a multi-digit number by a single-digit
number.

B. Compute a product of factors, each factor having
at least two digit.

C. Identify the nultiplier ané/@he multiplicand.



80

LEARNING SEQUENCE 30: Operations--Division

DESCRIPTION

Division, as an operation, is defined in terms of
multiplication. It is associated with identifying the
missing factor in multiplication sentence. However,
repeated subtraction is also used in these initial develop-
ments. Divisio: :facts are established through the use of
related multiplication sentences. The symbol J is
used in an algorithm for computing the quotient and the
remainder. Division is extended to include dividends

between 100 and 1,000 and divisors less than 10.
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LEARNING SEQUENCE 30: Operations--Division

II.

Iv.

OBJECTIVES

The student should be able to maintain and utilize
basic skills acquired in learning sequence 22

To demonstrate an under:tanding of division, the stu-
dent should be able to:

A.

B.

H.

Demonstrate division as successive subtraction.

Recognize that division is the inverse of multi-
plication.

Recognize and identify the symbols used in division.

Identify the dividend, divisor and qguotient of a-
division sentence.

Associate the division sentence 10 + 5 with a
guestion such as, "How many sets of 5 are there
in a set of 10 objects?"

Use the standard algorithm to divide a whole »
number by a whole number when the remainder is:

1. Zero.
2. Non-zero.

State the division facts, using the inverse of the
multiplication facts throught 144.

Apply division skills to problem solving.

Check the result of a division exanpple by multi-
plication.

To demonstrate skill in the use of division, the
student should bhe able to give the division facts
in rapid succession hoth orally and in writing.

In extending his study of the atove concepts and
skills, the student should be abhle to divide a tiuree-
or four-digit number by a two-digit number, with a
remainder equal to zero or not equal to zero.



LEARNING SEQUENCE 31: Problem Solving, Phase C

DESCRIPTION

This sequence provides a review of writing number
sentences for given problems. The student developes skill
in selecting data from general statements in order to
answer questions asked. Emphasis is on estimating the

answer before solving the problem.

69
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LEARNING SEQUENCE 31: Problem Solving, Phase C

OBJECTIVES

I. The student should be able to maintain and utilize
basic skills acqguired in learning sequences 13 and 23.

II. To demonstrate his ability to solve simple problems,
the student should be ablé to:

A, Given a list of sentences, tell which sentences
best fits a problem. '

B. Write a related subtraction sentences for a given
addition sentences.

C. Write a related addition sentence for a given
subtraction sentence.

D. Compute the numerical answer to a problem.

E. Determine if the information given in a problem
is sufficient; determine the operations required
to solve the problem; solve the problem.

F. Utilize data outside of the problem such as a
year is composed of 12 months.

G. Select only the necessary data to answer the gquestion,
write the sentence that best fits the problem and
solve for a numerical answer.

H. Estimate the answer to a given problem and check
the answer.

III. In extending his study of the above concepts and skills,
the student should be able to solve problems involving
two steps and two operations.
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LEARNING SEQUENCE 32: Geometry, Phase D

DESCRIPTION

The student develops ability to recognize geometric
figures and learns how to draw them. He develops the
geometric concepts informally and by generalizing from a
sequence of observations which may or may not depend on
measurement. As a figure is studied, certain properties
become evident. Emphasis is placed upon straight lines
(perpendicular, parallel and intersecting) and simple closed
curves. The student is exposed to geometric solid figures and
.s made aware «:f their presence in the world about him. The

area of a sin-le closed curve is introduced in this sequence.
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LEARNING SEQUENCE 32: Geometry, Phase D

IT.

I1r.

Iv.

OBJECTIVES
The student should be able to maintain and utilize
basic skills acquired in learning sequence 3, 15 and 74.

To demonstrate a working knowledge of points and lines,
the student should be able to:

A. Distinguish between a line segment and a ray.

B. Draw parallel, intersecting and perpendicular
lines.

C. 1Identify the point{s) of intersection of two circles.

D. 1Identify the point(4) of intersection of a circle
and a polygon.

E. Identify the point(s) of intersection of a circle
and a line.

To demonstrate an understanding and working knowledge
of basic polygons, the student should be able to:

A. Distinguish between open and closed curves.

B. Seclect symmetrical figures from a given set of
figures.

C. 1Identify the following simple closed curves:
l. Triangle.
2. Rectangle.
3. Square,

D. Copy a triangle by using a protractor and an
unmarked straight edge.

E. Construct a figure to accompany a given problem.
F. 1Identify and describe certain congruent figures.

'fo demonstrate an understanding of properties of
cirecles, the student should be able to:

A. 1Identify and draw the parts of a circle.

To demonstrate a working knowledge of three-dimensional
(solid) figures, the student should be able to:
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LEARNING SEQUENCE 32: Geometry, Phase D (Continued)

A. Identify the following solid figures:

1. Sphere.
2. Cone.

B, Cite an example of the above in everyday life.

VI. In extending his study of the above concepts and skills,
the student should be able to:

A. Distinguish between convex and concave figures.

B. Determine the area of a rectangle and of certain
other simple closed curves.
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LEAFNING SEQUENCE 33: Measurement--lleasuring Linear
Measures, Weight and Temperature

DESCRIPTION

Concepts presented in this sequence include measuring
line segments and drawing line segments of specified length.
These skills are applied to finding the measures of the
sides of a polygon and computing the perimeter and to draw-
ing a polygon of a specified size. Linear measures are
expressed in centimetexs and guarter-inches. Weight is
measured to the nearest ogunce. Fahrenheit scale is used to
- measure temperaturc. The student develops skill in reading

and locating dates on the calendar.
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ERIC

Aruitoxt provided by Eic:
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LEARNING SEQUENCLE 33: e3asurzient--Measurir Linear

II.

IIT.

Iv.

VI.

Measure{, Weight and Temperature

OBJECTIVES

The student si.o1ld Le able to maintain aad utilize
basic skills acquired in learning sceguances 5, 14,
21 and 25.

To demonstrate an understandiny cf measurement and
length, the st "z2nt should bhe able to:

A. Estimate tr. le;gth of an object i. inches.

B. flieasare the iengtli of an »Hject to the nearest
gquarter-inch.

C. Measure :the siues, anl cc.apuis the perimeter of a
polygon of three or more gides.

To demonstrate an unlerstanding of measurement and
weight, the =studant sh:ould be =ble to:

A. Deterciine the - 2i-hw ol 2 given 7eall chject to

“hr nearest onneco.
2. mxpios. G omsd. rpi gUroas - welght of

HDLOL more than
LA ouncoes.

(J

C. Liprass in ouncuwrs & w2ight give. in pounds and ounces.
Yo dairanis’ ate a. understandinc of measurerent and
temperacuar2, th. gwurlent Lhculd be able to:

A. Reac & tiezrtacmeter uting ohrenhelt scale.

B. Ideuatify the ’;,:.:z
<

wakter on eaca &7 4

o]

ing roint anld the boiling point of

i~

C. Compute «h-uco  wn 2rparatvre frra given data,

To show that h2 cas use thi: calenaar nroperly, the
student shorid o able to:

A. Explain the relationships of days, weeks, months,
vears.
<

. Locate a giwen date on the calepdar.

To show that ne can determire time by identifying the
following:



LEARNING SEQUENCE 33: Measurement--lleasuring Linear
Measures, Weight and Temperature

{Continued)

A. llour.
B. Half aourx.
~. Quarter of hour.

. Minutes.

76
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LTARNING SEQUENCE 35: Sets, Phase E

DESCRIPTION

This learning sequence provides the student with a
review of set concepts, language and notation. The study
of sets will afford the student a better understanding of
the concepts of numbers and arithmetic. The union of
disjoint sets provides a nodel for addition of whole numbers,
and partitiocning a set provides a mod=2l for subtraction of
whole numbers. Set concepts are used also in the study of

geometry, since all geometric figures are sets of points.



83

LEARn1NG SEQUENCE 35: Sets, Phase L

OBJECTIVES

I. The student should be able to maintain and utilize
basic skills acquired in learning sequences 1, 8,
17, 24, and 26.

II. To demonstrate an understanding of the concept of sets,
the student should be able to:

A. Lefine the following particular sets:

Subset of a set.
Universal set.
Empty set.

. IFinite set.

. Infinite set.

Lds o

B. Use a sentence to describe the elements of a set.

III. To relate sets to numbers, the student should be abile
to:

A. Decide whether the members of two given sets A and B
can be paired so that each member of A corresponds to
exactly one member of B, and each member of B
corresponds to exactly one member of A.

B. Dbefine one-to-one correspondence.

O

Recognize that two given sets A and B which can be
put into a one~to-one correspondence have the
same cardinal number.

. Identify A and B as equivalent sets if the cardinal
number of A is egual to the cardinal number of B.

E. Pair che members of two given sets A and B to
determine whether:

l. Set A has fewer members than set B.
2. Set A has the same number of members as set B.
J. Seot A has more members than set B.

f. bDefine A = B if, and only if, A and B contain exactly
the same members regardless of the order of listing.

IV. By using ¢~t operations, the student should be able to:

A. Define and illustrate the union of sets A and B
(AUB) .
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LEARNING SEQUENCE 35: Sets, Phase E (Continued)

B. De%%ne and illustrate the intersection of A and B
(afyB).

C. Separate a set into two or more disjoint subsets.

V. In extending his study of the above concepts and skills,
the student should be able to:

A, Relate set concepts to the study of geometric
figures in a plane, all of which are sets of

points.

l. Point. ,

2. Line segment.

3. VLine.

4. Ray. ,
5. Anqgle. &
6. Simple closed curve.

7. Open curve.

8. Circle.

9. Square.

10. Rectangle.

B, Partition a set into disjoint subsets in which all
disjoint subsets are equivalent and also in which
not all disjoint subsets are eguivalent.

C. Illustrate the commutative and associative
properties for union. For example, AUB = BUA .
and A U (BUC) = (AUB) U C.

D. Illustrate the commutative and associative properties
for intersection. For example, ANB = BAA and

aNENcy = (aNB)N c.

E. TIllustrate the distributive Ffoperty for intersection
over union. For example, A (8Uc) = (aNB) U (aho).

'+ Illustrate the distriputive property for union over
intersaection. For exhmple, A U (BNC) = (AUB) N
(rlc). !

:
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LEARNING SEQUENCE 36: Numeration Systems, Phase A

DESCRIPTION

In this learning sequence, special emphasis is placed
upon place value and face value. The student develops .an
understanding of our numeration system and the properties
and symbols used in the Roman numeration system. It also
includes an introduction to the base four numeration system,
Egyptian symbols for numbers and reading and writing numbers

through hundred millions.



LEARNING SEQUENCE 36: Numeration Systems, Phase A

OBJECTIVES

I. ‘The student should be able to maintain and utilize
'~ basic skills acguired in learning sequences 2, 9,
10, 18 and 27.

II. 70 demonstrate an understanding of the base ten
numeration system, the student should be able to:

A.

B.

E.

®,

Distinguish between face value and place value.

Recogrize that the decimal nuneration system is a
place value systewm.

Recogrize that each digit in a numeral has a
place value ten times as great as the place

value of the digit to its right.

Write decimal numerals in expanded form. Example:
2407 = (2 3 100) + (4 X 100) + (0 X 19) + (7 X 1}.

Group the digits of a decimal numeral into periods.

Read and write decimal numerals through the nundred
millions place.

IXI. To denonstrate an understanding of the Roman numeraticn
system, the student should be able to:

A,

Express the following basic rkoman symbols as
decimal numerals:

1. 1I.
20 V.
3. X.
4. L.
5. C.
6! D.
T. M.

pistinguish betwaen place value of the dacimal
system and fixed value of the Roman system,

Use¢ the additive principle for repzated Roman
symbols. For example, XXX = 10 + 10 -~ 10 = 30,

Use additive and subtractive procedures to express
Roman numerals as decimal numerals, e.g., VI =
S+ 1=2¢6and IX=10+~1=9

Read and write Roman numerals up to 1090.

eb
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LEARNING SEQUENCE 36: Numeration Systems, Phase A (Continued)

1v.

Te demonstrate an understanding of the base four nunera-
tion system, the student should be able to:

A.

Partition a given set of objects into as many
disjoint subsets of four members each as possible
and tell how many objects remain.

Partition a set of fourteen objects into subsets
of four members each apid tell how many objects
remain, and:

1. Decide how many subsets contain four members
each. '

2. Decide how many members the remaining subset
contains.

3. Express fourteen as 32 .
four

In extending his study of the akbove concepts and skills,
the student should be able to:

A.

Bl

Partition a given set of nine coins into subsets
of 3 guarters, 2 nickels and 4 pennies.

Realize that 3q 2n 4p could be expressed as
324 iv and means 3 quarters, 2 nickels and
4 pennies, which is 89¢; thus, 324¢;ya = 89¢ep,



LEARNING SEQUENCE 37: Operations-~Addition and
Subtraction of wnole Numbers, Phase A

DESCRIPTION

This learning sequence consists of the development
and understanding of the closure, commutative, associative
and identity properties of additicn. Other topi¢s con-
sidered are estimating sums and differsnces, addition and

subtraction as inverse operations, number sentences and

number patterns,
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LEARNING SEQUENCE 37: Operations--Addition and

II.

III.

Iv.

Subtraction of Whole Numbers, Phase A

OBJECTIVES

The student should be able to maintain and utilize
basic skills acquired in learning sequence 28.

To demcnstrate an understanding of addition and
subtraction, the student should be able to:

A,

B.

F.

State and illustrate the closure property for
addition.

Identify zero as the identity element of addition,
and state and illustrate the identity property
for addition ( a + 0 = a).

State and illustrate the commutative property for
addition.

State and illustrate the associative property for
addition.

Demonstrate that there is no closure property,
no identity property, no commutative property and
no associative property for subtraction of whole
numbers.

Explain that a - 0 = a, but 0 - a # a for any
whole number a if a is not zero.

To demonstrate an understanding of inverse operations,
the student should be able to:

A,

Explain why addition and subtraction are inverse
operations.

Estimate the sums of whole numbers, and then
compute the exact differences.

To demonstrate an understanding of addition and sub-
traction, the student should be able to:

Solve simple money problems using four- and five-
digit numerals.

Identify patterns in addition and subtraction.

Decide whether a given sentence involving whole
numbers is true or false.
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LEARNING SEQUENCE 37: Operations--Addition and

Subtraction of Whole Numbers, Phase A
{Continued) '

ND. Estimate differences of whole numbers {(weights,
heights, distances).

In extending his study of the above concepts and skills,
the student should be able to:

A. Solve money problems with six- and seven-digit
numerals using addition and subtraction.

B. Construc’.: number sentences which are true.

C. Construct number sentences which are false.
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LEARNING SEQUENCE 38: Operations--Multiplication and
Division of Whole Numbers, Phase A

DESCRIPTION

In this learning sequence the student studies
multiplication and division of whole numbers as invefse
operations, and considers the properties of multiplication
and division. Other topics presented are estimaiing answers
by rounding of whole numbers, patterns, problem solving and

number sentences.
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LEARNING SEQUENCE 38: Operations--Multiplication and
Division of Whole Numbers, Phase A

OBJECTIVES

I. The student should be able to maintain and utilize
basic skills acgquired in learning seqguences 29 and 30.

II. To demonstrate an understanding of the properties of
multiplication and division, the student should be
able to:

A. State and illustrate the closure property of
multiplicaticn.

B. 1Identify 1 as the identity property for multiplication,
and state and illustrate the identity property for
multiplication (a x 1 = a).

C. State and illustrate the commutative property for
multiplication.

D. State and illustrate the associative property for
multiplication.

E. Demonstrate thai there is no closure property,

no identity property, no commutative property and no
associative property for division of whole numbers.

F. Fxplain that a + 1 = a, but 1 + a # a for any
whole number a if a is not one.

G. State and illustrate the multiplication property
of zero.

III. To demonstrate an understanding of inverse operations,
the student should be able to:

A. Explain that multiplication and division are inverse
operations.

B. Estimate the products of vhole numbers; then compute
the exact products.

C. Estimate the quotients of whole numbers; then compute
exact quotients (provided the remainder is 0).

IV. To demonstrate a working knowledge of multiplication
and division, the student should be able to:

A. Solve simple money problems.

B. Identify patterns in multiplication and division.
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LEARNING SEQUENCE 38: Operations--Multiplication and

Division of Whole Numbers, Phase A

(Continued)

C. Decidr whether a given sentence involving whole
numbers is true or false.

D. Estimate gquotients of whole numbers (miles per
gallon, money per child, etc.).

In extending his study of the above concepts and skills,
the student should be able to:

A. Construct number sentences which =re true.

B. Construct number sentences which are false.
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LEARNING SEQUENCE 39: Operations--Addition and Subtractien
of Fractional Numbers

DESCRIPTION

This learning sequence develops an understanding oﬁ
fractional numbers. The operations of addition and éub-
traction of like fractions are iﬁtroduced. Similarities
and differences between operations involving whole numbers

and operations involving fractional numbers are discussged.,
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LEARNING SEQUENCE 39: Operaticns--Addition and Subtraction
of Fractional Nunmbers

JBJECTIVES
I. The student should ke able to maintain and utili;e
basic skills accuired in lear  ing secqguoences 6 and 16.

II. To demonstrate ¢ 1 undesstanding of fracticnal numbers,
the student shculd be able Lo:

A. Read fraction words and rwnerals.

B. lateca fractions expressad s wWwordcs and numerals.
C. WVrite nurmerals for fractions.

D. Giv=z the meanirgs of numerator and cenominator,

E. Compute 2 sot of fractions, each cquivalent to
a given fraccion.

F. Re'uce a fraccion tu lowest terms.

G. Recognize rroper fract!ons, improper fractions and
nixed fractions.

H. ©+»der fractions on a number line.

III. T~ demonzt-2te a working «nowledge ot fractions,
tlie studert shou:d be able to:

i . Add fractioas :rith the same denominator by using:

1. "> vertical form.
2. Tpb+ hori:ontal form.

IV. To demonstra.c _hat he can subtract fractions with the
same eno,.i. ito.r, the situadent should be able to:

A. Subtract ty .ctions witli che same denominator by using:

1. The vertizal form.
2. Tie hcrizontal fcim.,

B. Renamne fractions -ith diffc :ent denominators in order
to subtract them as fractions with the same demominator.

V. In extending hic study of the above ccocnzepts and
skills, the student cho-ld be able to analyze and solve
problems involving fractions.

ERIC

Aruitoxt provided by Eic:
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LEARNING SEQUENCE 40: Measurement--English and Metric
Systems, Phase A

DESCRIPTION

This learning sequence consists of the study 6f the
Egglish and metric systems of measure--linear, dry, liquid,
weight, time and temperature. A ccmparison of the two.
systems is made and measurements are converted from one

system to the other.



97

LEARNING SEQUENCE 40: Measurement--English and Metric
Systems, Pnase A

OBJECTIVES

I. The student should be able to maintain and utilize
basic skills acquired in learing saqrences 5, 14, 18,
21, 25, 33, and 34.

II. To demonstrate the ability to usc various units of
measure, the student should be able to:

A. Measure the length of. a physical object to the
nearest one inch, 1l/2-inch, and 1/4-inch.

B. easure dimensions of a rectangle cbject.
C. Measure weights in pounds and ounces.
D. Express weight of a Boeing 747 in tons and pounds.

E. *Mecasure capacity of liguids and write results
as gallons, quarts, pints, cups and ounces.

F. Read time to =he ncarest minute.

G. Express time in two different ways. (For cxample, 3:40

P.M. or twenty minutes until 4:00 P.M.)

H. Express the period of time that has elapsed since
the landing of Apollo 11 on the moon (in years, months
and days).

I. Identify or. a therrometer the boiling point and the
freezing voint of water (on Fahrenheit and Centigrade
[Celsius] thermometers).

I1I. To demonstrate tre ability to solve simple problems,
the student should ke able tc:

A. Solve problems involving inches, feet and yards.
B. Solve problems involving ounces,and pounds.

C. Solve problems involving fluid ounces} pints, quarts
and gallons.

IV. To demonstrate a working knowledge of the metric system
the student should b2 able to:

A. Contraast and compare the metric system of measurement
and the English system of measurement.
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LEARNING SEQUENCE 40: Measurement—--English and Metric

B.

Systems, Phase A ({Continued)

Identify the following:

1. The meter as the basic unit of length in the
metric system.

2. The liter as the basic unit of volume in the
metric system.

3. The gram as the basic unit of mass in the
metric system.

Define the following prefixes that are used in the
metric system:

d1113i-
. Centi-
Deci-
Deca-
Hecto-
XKilo-

UL W
L
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LEARNING SEQUENCE 41: Geometry, Phase E

DESCRIPTION

This learning sequence deals with geometric concepts
and with relationships among geometric figures. Properties
of simple closed curves are investigated. Experiences with

solia figures are provided.
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LEARNING SEQUENCE 41: Geometry, Phase E

OBJECTIVLS
N
I. The student should be able to maintain and utilize
basic skills acquired in learning sequences 3, 15,
24 and 32.

II. To demonstrate a working knowledge of non-metric
geometry, the student should be able to:

A. Identify and construct models of:

1. Points, line segments, rays, and lines.
2. The following planes and simple closed curves:
a. Rectangle.
b. Square.
c. Triangle.
d. Circle.
3. The following angles:
a. Acute.
b. Right.
c. Obtuse.
4. Intersecting lines.
5 Parallel lines.

IIT. In metric geometry, the student should be ab;e to:

A. HMeasure or compute the perimeters of the following
simple closed curves: '

1. Rectangle.

2. Square,

3. Triangle.

4. Circle (circumference).

B. ‘imasure or compute the area of the interior of a
simple closed curve in square inches, square fecet
and square centimeters.
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LEARNING SEQUENCE 42: Graphs and Probability, Phase A

DESCRIPTION

This learning sequence deals with reading and making
bar graphs, line graphs, and picture graphs. The concept of

probibility is intrcduced.
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LEARNING SEQUENCE 43: Problem Solving, Phagse D

DESCRIPTION

In this seguence the student is able to construct
mathematical models for problems by writing rumber .sen-
tences. The idea of m;re than cne oneration being used
in a single sentcace is extended to include all four opera-
tions. The student is able not only to compute answers for

these sentences, but also to construct rmultiple-operatiunal

sentences from information given in a problen.
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LEARNING SEQULLCE 43: Problem Solving, Phase D
OPJLCTIVES
I. The student should be ablp to maintain and utilize
basic skilis acguired in learning sequences 13, 23,

and 31.

II. To demonstrate an ability to aolve simple problems,
the student should be able to: '

A. Read - description of a physical problem and
decide whether a mathematical model is appropriate.

to

Construct ~ nathematical model of the given
problem (i.e., a number sentence or set of sen-
tences which fit or aeem to fit the given problem).
C. Solve the mathematical model.

D. Intcrpret the solutioa of the mathematical modael
as a solution of the given physical problem.

E. Chec the rsolutio: in the given physical problam.
F. wuecide whether the model is appropriate.

III. The stud:zat zliculd be able to estimate answers to
excrcises and problems.



