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skills and mathematical understandings of children in Grades 4 and §. It
presents an overall scope and detailed sequence for implemcntation by
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duced in Prekindergarten through Grade 3. Teaching manuals are now
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specific learning activities for children.
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INTRODUSTION

The scope and sequence for Mathematicst Grade 4 and for Mathematics:
Orade 5 is presented in the form of units, each of wnich may require
one or more lassons, ‘

The units are orgarized around four central themec. These themes are
coded as shown below:

% Scts; Numberj Numeration
. Qperations
% Qeometry and Measurement
shxt  A)lgebraic Conceptsy Graphs; Probability; Statistics

The sequence is structured to provide a apiral or cyclic approach for
presentation of the concepts and skills.

The teacher should make provision for review, reinforcement, practice,
and evaluation to meet the particular needs of the class.

Units or parts of units marked O are optional units and may be used at
the discretion of the teacher.

The preparation of this bulletin was under the general direction of
Seelig Lester, Deputy Superintendent, Office of Instructional Services;

Devid A. Avramson, Acting Director, Buresu of Curriculum Developmentj and
Qeorge Grossman, Director, Bureau of Mathamatics,

leonard Simon, Acting Assistant Direoctor, Buresu uof Curriculum Development,
supervised the project and reviewed the materials.

This material was Yrepared by Alice D, Lombardi and Beritha 0, Weiss, Bureau
of Curriculum Development. arles J. Ooode assisted ir various stages of

the planning and preparation,

Crateful acknowledgment is made to the following who cooperated in evalu-
ating the materials:

Aeting Assittant Directors, Bureau of Mathematics: blanche Oladstone,
Frank J. Wohlfort

Mathematics District Coordinators: Sara P, Davis, Evelyn Farwer, loulse
Oemake, Deris MHadler, Bva Pollack, Matthew Scaffa

Teacherst N, Bryant, Norman Nachbar, Hildred Trabach, Jack Winters

Apfreciation is expressed to Frances Yoskowits, Bureau of Curriculum De-
velopment, for her assistance in processing the materials.,

Edythe Xahn, Editor, Bureau of Curriculum Development, had overall re-
sponsibility for design and production., Simon Srnulman designed the cover.




¥athematicas Grade 4

The scope and sequence for Grade 4 is presented in the form of 68 units.

The development of concepts and operations is presented in a oyclic pat-
tern, For example, the development of the algorithm for recording divi-
sion in vertical format begins in Unit 14, continues in Units 16, 21, 28,
38, 43, and the understanding is reinforced and extended in Units 48 and

5e

To provide an overview of the mathematical understendings and skills for
Crade 4, the following is presented:

Mathomatical Goals for Crade 4

1, Sets; Number; Numeration

Finite and infinite sets

Set notation

Place value through hundred-thousands; record numerals in expanded
notation} read and write numerals through hundred-thousands

Round numbers to nearest ten-thousand; to nearesv dollar

Roman numerals L, C

2, Addition and Subtraction of Whole Numbers

Standard algorithm for computing sums, two or more addencs, numbers in
the ten-thousands and beyond

Obssrve and use properties of addition

Standard algorithm for computing differences

Addition and subtraction in dollars-cents systea

3. Multiplication of Whole Nuabers

Algoritha: horirontal and vertical format, numbers in the thousands and
beyond rultiplisd by a number luss than 10, with and without exchange

Use commmtative property of multiplication; the distridbutive vroperry
of multiplication over addition

Multiplication in dollars-cents systea

ke Divisjon of Whole Nunbers

Algoritha: vertical format, dividerds-numbers in the thousands and be-
yond, divisors-nuzdbe.s less than 10

Division in dollars-cents system

One as a divisor and gero as a dividend




5

6,

7.

8.

9.

Fractional Numbers

Conceptt fifths, tenths, ninths, and twelfths of a whole

Algorithms: finding unit and non-unit fractional parts of numbers

Algorithma: computing sums and differences of fractional numbers
expressed with like and rolated denominators, horizontal and
vertical format

Algorithms: multiplication of fractional numbers by a whole number

Obrerve and use properties of operations

Gecmetry

Concepts: lin~ segmenta in a circle; perimetar; circumfere:ce as a
perimeter
Proporties of space figures: cone, cylinder, cube, sphere

Measurement

Linear: quarter-inchj eighth-inch; mile; perimeter of rectangle

Weightt ton

Times Clock = segznds; number of seconds in a minute; record time as
33 PoHo

Calendar = relationship between number of days in a year, in a

leap year; numbor of weeks in a year

Teaperature: freeszing point; boiling point

Concept of speed and frequency as rate

Agebraic Concepts

Solution sat for relationship such as O > 4 and O < 10, when replace-
ment set is set of whole numbsra
Crapht nusber on a line
solution set of an open sentence with one place holder (variable)
Tabulate soluticns of open senteénces
Write open sentence to describe relationship between two variadbles shown
in table

Statistice and Probability

Interpret circle grayhs when sectors represent the same unit fraction
Interprot and construct bar graphs
Concept of mean (averags)
Coin tossing: oneo coin = tabulate rasults of zeveral tosses
express probability as a fraction

ng



MATHEMATICS: GRADE 4

Scope and Sequence

i
1., Geometry

Reinforce and/or develop concepts of point; of space as & set of
points; of plane.

Reinforce recognition of geometric figures in a plane, such as:
quadrilateral, rectangle, square, triangle, circle.

Develop concept that plane figures divide a plane into 3 sets of
points, Use terms: inside, outside, on.

2, Setsy Number

Recall and/or develop the concept of infinite set, such as the set
of counting numbers and the set of whole numbers; record in set
notation: set of counting iumbers, [1,2,3,...]; set of whole numbers,
{031:2:3:- . -}-

Develop the concept of finite set using c¢lock arithmetic,

Use the set of odd numbers and the set of even numbers and reinforce
addition and subtraction cf whole numbers by guiding the children to
discover patterns, such as: the sum of 2 odd nurbers is an even numn-
ber; the sun of an odd nuwnher and an even number is an odd number;
etc,

wo %
*

Numeration

Use representations of 1 thousand, such as squared materials, to
a. 1einforce place value to thousands
recall regrouping tens for ones, etc.
b. group and count by tens to 10 tens or 1 hundred; by hundreds to

10 hundreds or 1 thousand; by thousands to 10 thousands or 1 ten-
thousand




¢. introduce place value to ten=thousands

Ten
Thousands Thousandsl Hundreds ,Tens fOnes

0|0|0|o

d. prepare period chart for reading numerals in tes-thousands
e, read and write numerals for numbers in ten-thousands
f. record numerals using expanded notation, e.g., 12,534

1 ten~-thousand + 2 thousands + 5 hundreds + 3 tens + 4 ones
10,000 + 2000 + 500 + 30 + 4

Number

Reinforce and/or develop concept of rounding numbers to the nearest
ten and nearest hundred.

A suggested procedure is,

231 is between 200 and 300

250 is halfway betwer~ 200 and 200

231 < 250 Therefore, 23] is nearer to 200 than to 300
231, rounded to the nearest hundred, is 200

Develop rounding numbers to the nearest thousand.

i)
5. Algebraic Concepts

Reinforce concept of mathematical sentences,

Use these concepts and the relation syrbols +, -, =, >, <, # to ve-
inforce basic addition and subtraction facts and higher decads facts,

Use addition properties: commutative, associative, ideatity element.

The use of mathematical sentences and other algebraic concepts should
be emphasized wherever possible,



e
6. Addition of Whole Numbers

Reinforce and/or develop vrocedures for computing sums in vertical
format. Use two addends, each nared by a 3-digit numeral,
Estimate, compute, compare sum with estimate

An illustrative teaching sequence follows:

a. No exchange
b. Exchange ones for tens 829
¢. Exchange tens for hundreds
d. Sums in thousands 602
6. Two axchanges sums in hundreds 887

f. Two exchanges sums in thousands 788

7. Subtraction of Whole Numbers

Reinforce and/or develop procedures for computing differences in
vertical format. Use minuends and subtrahends named by 3-digit
numerals.

Estirate, compute, compare result with estimate.

An 1llustrative teaching sequence follows:

a. No exchange 883 ea4
“iea =251

b, Bxchange tens for ones eés 460
~i87 =133

¢. Exchange hundreds for tens as4 408
~183 =133

d, Exchange tens for ones and 834 800
hundreds for tens LA <L 1
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8, Number: Fractional Numbers

Use objects, diagrams, number lines to reinforce understanding of
halves, fourths, eighths, thirds, and sixths as parts of a whole.

Review: symbol for fractional number
meaning of numerator and denominator
concept of equivalence (many names for the same number)
counting; comparing; expressing comparison as % > $
expressing fractional numbers in simplest form
concept of an improper fraction
expressing a fractional number as a mixed numeral and as
a whole number: 32 =3; 2 =3 %

concept of division: how many halves in 1 whole; 2 wholes,

etc.
concept of addition and subtraction

In a similar manner, develop concepts of fifths and tenths,

Ft
9. Measurement: Linear

10,

Reinforce the understanding that: measurement involves comparing the
length of an object. with a selected unit of length; all measurement
ls approximate; measurement is expressed as a number and a unit of
measure; e,g., 4 feet,

Use experiences to reinforce understanding of foot, inch, half~inch,
vard, and equivalent measures; e.g., the length of the ribbon is
13 inches, or 1 foot, 1 inch,

Develop concept of # inch, and develop finding the number of % inches
in 1 inch; 2 inches; 2% inches; etc.

Develop cancept of & inch and develop finding the number of g inches
in 1 inch; 2 inches; 2} inches; etc,

Muliiplication of Whole Numbers

Devalop concept of factor x factor = product relationship and reinforce
basic facts,

Construct a multiplication table and observe commutiative property,
identity element "1%, gzero as a factor, closure.

Develop concept tliat a multiple of a whole number ig a product of that
number and any other whols numbar, e.g., 6 is a multiple of 3 because
2%3=6,

Use counting by threes, fours, etc. to reinforce concept of multiples.

~6-
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1,

12,

Mutipiication of Whole Numbers
Develop understanding of multiples of 10 and reinforce and/or de-
velop multiplying multiples of 10 by nurbers less thean 10.
To provide readiness for division, use cormutative property to
develop multiplying numbers less tha.s 10 by multiples of 10.
2 x10 =20 10 x 2 =20 2 % 20 =40 20 x 2 =40
So 2x10 = 10 x 2 2x20= 20x 2
Reinforce and/or develop algorithm for multiplication of numbers 10
through 99 by 2,3,4, end 5,
Suggested developments of algorithm for computing products:
a, 23 2 tens + 3 ones 23
X2 x2 x2
4 tens + 6 ones = 46 16
26 2 tens + 6 ones 26 26
x2 X2 x2 X 2
L tens + 12 ones = LO+12 12§2x6) 52
= 52 40 2x20;
52(2x26
b. 2 x 23 = 2 x (2043) 23 23
= (2x20)+(2x3) x2 X 2
= 40 + 6 5,0(2x20) L8
= 46 _.6(2x3)
46(2x23)
2 x 26 = 2 x (20+6) 26 26
= (2x20)+(2x6) X2 x 2
= 40 + 12 5,0(2x20) 52
= 52 12(2x6)
52(2x26)
Division of Whole Numbers

Reinforce basic facts using concept of missing factor and concept of
multiplication and division as related operations.
Recall: recording and reading symbols for division such as

2}8
8+2=n
Ox2=38
meaning of divisor, dividend, and quotient

role of 1 as a divisor, role of zero as a dividend

-7=
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13, Operations: Fractional Numbers
Use problems involving sharing things to reinforce a procedure for
finding %—, e ‘;:-, L of numvers,

Develop algorithm for finding non~unit fractional parts of numbers,
To find % of 12 inches, think:

& of 12 = } because 12 + 3 = 4, then
Lotl2=4+hor2xh
g-of12=8

14. Division of Whole Numbers

Use experience situations to develop the concept that division may te

interpreted as repeated subtractions. Children's thinking may be
recorded in a variety of ways.

For 579? a child may suggest taking out 5 fives first.,

5395 5395 5395

5 fives = 25 5x5 = 25 ~251 5
70 still t¢ divide 70 70

8 fives = 40 8x5 = 10 . -30]1 6
30 still to divide 30 L0

6 fives = 30 6x5 = 30 ~-40| _8
0 — 0

19 fivesin95 19%x5 = 95 19

Use divisors 2,3,4, and 5§ to develop recording division as repeated sub-
traction,
3

15. Measurement: Time-Clock

Use projects involving experiences to recall number of hours in a day,
nuzber of minutes in an hour, and develop concept of seconds, number of
seconds in a minute,

Reinforce understanding of A«M. and P.M. and telling time in quarter
hours, in five-minute intervals.

Develop recording time as 3:06 P.M,

16, Division of Whole Numbers

Reinforce and/or continue to develop procedures for recording division
in vertical format.

Diviasora: 2,3,4, and 5
Dividends: Numbers less than 100




Reinforce multiplying multiples ¢f ten and numbers less than 10
(1imit to 2,3,4,5).

ﬁg J1lustrative teaching procedure is suggested: 2)L8; O % 2 = 48;
+ 2= n.

a, Estimale: 10 x2=20 20 < 48
20 x2=140 LO < A8
30 x 2 = 60 60 > .8,

Therefore, n > 20 and n < 30,

b, Possible ways to arrive at solution:

27% 271,:(3)

20x2 = 40 20
3 3
pe= 8 -8 &

0 0 24
2dx2 = L8

¢. Compare quotient with estimate.
d, Check by multiplication.,

L
17, Addition of Whole Numbers

Continue to develop procedures for computing sums in vertical format
using more than 2 addends (colwm addition), sums less than 10,000.

4 suggested teaching sequence follows:

a. No exchange

b. One exchange: exchange ones for tens, tens for hundreds
¢, Two exchanges, avuc.

Estimate, compute, compare sum with estimate.

Include dollars and cents and problem solving.

i
18, Multiplication of Whole Numbers

Use a procedure similar to tho one described in Unit 1l to develop
multiplication of numbers 10 through 99 by 6,7,8, and 9.

*
19. Number: Fractional Numbers

Use objects, diagrams, and number lines to develop concept of ninths
and twelfths.




The following experiences should be jncluded:

counting
ordering

comparing ninths and twelfths with halves, fourths, eighths,
thirds, sixths
expressing as equivalent fractions ?; 15" }-% , etc.

expressing in simplest form

expressing a fractional number as 2 mixed numeral and as a
whole number §5 = 2; §Z =135 - =2; L =24

finding the number of ninths and twelfths in a whole; in 2 wholes;
3 wholes, etc. (concept of division)

#
20. Operations: Fractional Numbers

Use a procedure similar to the one indicated in Unit 13 to develop
finding sixths, eighths, and ninths of numbers.

3
21, Division of Whole Numbers

Use a procedure similar to the one described in Unit 16 to develop
dividing numbers less than 100 by 6,7,8, and 9.

S
22, Graphs: Bar Graph

Use experience situations to construct and interpret bar graphs.

23, Addition of Whole Mumbers

Continue to develop addition algorithm, vertical format, 2 addends in
the thousands.

A suggested teaching sequence follows:

a. Adding whole thousands to whole thousands

b. Adding whole thousands to numbers in the thousands

¢. Adding numbers in the thousands to numbers in the thousands
Estimate, compute, compare sum with estimate.

24, Subtraction of Whole Numbers

Continue to develop subtraction algorithm, vertical format, numbers in
the thousands,

-10-




A suggested teaching sequence:

a. Subtracting whole thousands from whole thousands -§§§§
b. Subtracting whole thousands from numbers in the thousands 3223
¢. Subtracting numbers in the thousands, no exchange 211

d. Subtracting numbers in the thousands, one exchange

1 ten for 1_hundred for 1 thousand for
10 ones 10 tens 10 hundreds
4631 48238 4388
-23186 22381 2814
4830 4808 4088
2318 -3381 3614

o ma——

Estimate, compute, compare result with estimate.

e
25, Geometry
Experiment with models of space figures to recognize cube, sphere,
disc, cone, and cylinder, and to discover some of their characteristics.

St
26, Problem Solving

Reinforce procedure for analyzing and solving problems.

Include:
problems with insufficient and extraneous data
problems that may be solved in more than one way
problems that apply computational skills developed in previous units

Verbal problems should be presented throughout the school year.
27, Multiplication of Whole Numbers

Develop understanding of multiples of one hundred and introduce multi-
plying multiples of one hundred by numbers less than 10.

To provide readiness for division, use commutative property to develop
multiplying nunbers less than 10 by multiples of 100.

Develop algorithm for multiplicaticn of numbers in the hundreds by
2’3’4, and 5o

Adapt procedure suggested in Unit 1l.

- 11-
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28, Division of Whole Numbers
Continue to develop procedures for recording division as repeated
subtractions.

Divisors: 2,3,4, and 5
Dividends: Numbers in the hundreds, less than 1000

Reinforce: multiplying multiples of ten and nurbers less than 10
multiplying multiples of 100 and nurbe:'s less than 10

Adapt procedure indicated in Unit 16,
Estiaate, compute, check results with estimate,

29, Numeration

Extend the understanding of place value through 10,000 by developing
the idea thzt each place in a numeral has ten times the value of the
place at its right,

Recall: syrbols or digits used - 0,1,2,3,4,5,6,7,8,9
grouping by tens

For the numeral 11,111, the value of the digits may be shown ast

Ten
Thousands Thousands Hundreds | Tens J Ones
10x¥1Cx10%¥10 | 10x10x10 J 1040 ___10 |
10x%10x10¥10x1 Ilelelel ] 10x10x1 l 10¥1 A] 1x1l
— 1l
[- L, 10x 1= 10
10x 10 = 100

| 10X 100 = 1,000
10¥1000 = 10,000
11,111

Adapt sleps b,c,d,e, and £ of Unit 3 to develop place value through
huncred thousands.

#*
30, Number
Use a procedure similar to the one indicated in Unit 4 to develop round-
ing numbers to the nearest 10,0C0.

d
31. Addition of Whole Numbers

Continue to develop procedures for computing sums in vertical iormat
using riore than 2 addends (colwnn addition), sums less than 100,0CO.

Follow a procedure similar to the one suggested in Unit 17.

£
32, Subtraction of Whole Nurbers

Continue to develop subtraction algorithm, vertical format, nurmbers in
the thousands and introduce two exchanges.

Use a sequence sinilar to the one suggested in Unit 24,
-]2=
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¥
34.

35.

HHE

36,

St

37.

Measurement: Welight
Use a procedure similar to the one indicated in Unit 9 to reinforce
the understanding of units of weight: pound, ounce, fractional parts

of a pound and equivalent measures. The bread weighs lé pounds or
1 pound, 8 ounces.

Develop understanding of concept of ton.

Operatiors: Addition of Fractional Numbers - Like Denominators

Reinforce: counting forward by fractional numbers; procedures for
expressing fractional nurbers in simplest form, as mixed numerals
and as whole numbers.

Use experiences, projects, number lines to develop algorithms for
computing sums of fractional numbers with like denominators.

1ise horizontal and vertical format.

In computing the sums, use cormutative and associative properties of
addition.

Relate circle graph, when the sectors represent the same unit frac-
tion, to addition of fractional numbers with like denominators,

Opserations: Subtraction of Fractional Numbers - Like Denominators

Reinforce: counting backward by fractional numbers; procedures for
expressing fractional numbers in simplest form, as mixed numerals
and as whole numbers.

Use experiences, projects, nwsber lines to develop algorithms for
finding remainders,

Use horizontal and vertical format.

In subtracting fractional numbers, use the principle of inverse
operations,

Geometry and Measurement

Use projects and/or physical models of rectangles to develop the con-
cept of perimeter of a polygon; of a rectangle.

Reinforce units of measure, addition of whole numbers, addition of
fractional numbers with like denominators by computing perimeters,

Multiplication of Whole Numbers

Use a procedure similar to the one desecribed in Unit 27, and continue
0 develop procedurss for multiplying numbers in the hundreds by

6,7,8, and 9.

«13-~
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38, Division of Whole Numbers

Use a procedure similar to the one indicated in Unit 28, and con-
tinue to develop procedures for recording division as repeated sub-

tractions,

Divisors: 6,7,8, and 9
Dividend: Numbers in the hundreds less than 1000

it
39, Measurement: Temperature

Use projects involving experiences to recall use of thermometer to
measure temperature, meaning of scale, meaning of ahove and below
zero, reading thermometer.

Develop concept of freezing point, boiling point; construct scale.

et
4O. Graphs: Liae Graph
Use experience situations to construct and interpret line graphs.

*
41, Number; Numeration

Reinforce recording money values in dollars and cents system.

Develop the concept of rounding to the nearest dollar, e,g., $3.45
to the nearest dollar is three dollars or $3,

42, Multiplication of Whole Mumbers

Use experiences to develop multiplication of numbers less than 10,

and numbers expressed as dollars and cents (less than $10).
In computing products, express dollars and cents as cents and use
algorithm for multiplication of whole numbers,

$3.21 321 cents

X A X 4
1284 cents or $12.84
Estimate, compute, compare result with estimate.

L3, Division of Whole Numbers

Use experiences and continue to develop procedures for recording
division as repeated subtractions as suggeected in Unit 28.

Divisors: Numbers less than 10
Dividends: Numbers expressed as dollars and cents (less than $10)

In computing quotients, express dollars and cents as cents and use

algorithm for division of whole numbers, e.g., 2)234 cents.
Use open sentence to state division problem, e.g., $2.34 + 2 =N
M x 2= 9$2,34.



e
L.

“*
45,

L7.

N
48.

Operations: Multiplication of Fractional Mumbers

Use problems involving experiences, diagrams, number lines to

develop an understanding of multiplication of fractional numbers
by whole numbers as repeated addition.

3 x-3-may be thought of asé.-r%.-r%.ng-orl}

Numeration: Roman Numerals

Use activities to reinforce the repetitive, additive, and subtrac=
tive principles of the Roman system of numeration, and record num-
bers 1 through 39 as Roman numerals.

Develop understanding of the symbols, L, C, and apply repetitive,
additive, and subtractive principles to record numbers 39 through 100.

-

Subtraction of Whole Numbers

Continue to develop subtraction algorithm, vertical format, numbers in
the thousands and introduce three exchanges.

Use a sequence similar to the one suggested in Unit 24,

Multiplication of Whole Numbers

Reinforce procedures for multiplying numbers in the hundreds by nume
bers less than ten leading to recording in concise form, e.g.,

243

x_3

729

Extend procedures to multiplicetion of numbers in the thousands by
2,3,‘0, and 5.

Division of Whole Numbers

Contimue to develop procedures for recordirg division as repeated
subtractions.

Divisors: 2,3,4, and 5
Dividends: Nurbers in the thousands, less than 10,000

Peinforcet mltiplying multiples of 1000 and nunbers less than U
multiplying multiples of 100 and numbers less than 10
multiplying rultiples of 10 end numbers less than 10

Adapt procedure indicated in Unit 16.

2

49.

Statistices: Mean

Use objeets and experience situstions to develsp understending of
the mezning of average (mean) of a set of numbers.

al5e
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50. Operations: Addition of Fractionsl Numbsi3s - Related Denominators

Reinforce: concept of equivalence, e.g., ¢ = §; ¥ = #; & = 5 etc,

procedurss for exprassing fractional numbers in simplest
foim, as mixed nimersals, and as whole numbers

Use experiences, projects, number lines to develop algorithms for
computing sums of fractional numbers with related denominators.

An 1llustrative teaching sequence followe:
1 .6
§-+?‘n

Ftye=n

3% Vg~ n
Use horizontal and verticeal format. In computing sums, uce the ccm-
>utative and associative propertiies of addition.

51. Uperations: Subtraction of Fractional Numbers - Rolated Denominators

Reinforcet concept of equivalence
procedures for expressing fractional numbers ‘n eimplost
form

Use experiences, projects, number \ines to develop algorithms for eub-
traction of fractional numbers with related denorinators,

An 1llustrative teaching sequance follows:

Use horitontal and vertical format. Check solutiuns by using the re-
lated addition operaticn.

£
52, Qeometry and Measurement: Circle

Reinforce! meaning of simple ciosed curve

meaning of plane

neaning of polygon

méaning of circle
Reinforce and/or develop underatanding of line segments in a circle:
radjus, Afavetar, chord.

Use projecis and wndels of circles to develop the concept of circunfor-
ence as perineter.

=16~
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53. Operations: Subtraction of Fractional Numbers - Related Denominators:
Regrouping
Reinforce renaming numbers such as 2 = § 2=14% 2i=1%

Continue to devslop algorithms for subtracticn of fractional nubers
with related denominators involving renaming,

An illustrative taaching sequence follows:

Use horizontal and vertical format,

2
54. Maltipiication of Whole Numbers

Continue to develop algorithms for multiplication of numbers in the
thouzands and beyond by 6, 7, 8, and

Us¢ concise form as indicated in Unit 47.
PR
55. Givision of Whole Kumbers

Use a procedure sjimilar to tlie one indicated in Unit 48, and continue
to develop iecording division as repeated subtractions.

Divisors: 6,7,8, ard 9
Dividends: Numbers in the thousands and beyond,

T
56. Graphe! Craphing a Number on a Line
Reinforce the concept of ray and associating numbers with points on
a nupher ray.
Reinforce and/or develop meaning of replacement set and solution set
(truth cet).

Develop understanding of the graph of the solution set of an open
sentence with one place holder {variabls), e.g., when the replacement
set is the set of whole numbere, the graph of O+ 3 = 8 is indicated ast

Oiistgt78$f0’
=P
57. Algebrajc Ooncepts: Number Sentences and Graphs
Develop finding the solution set when two open sentences are used to

state relationships such as 1> 4 and 0 < 10,

al7-




Develop graphing of the solution of such relationships when the re-
placement set is the set of whole numbers. For example, the graph
of 0> 4 andO < 10 is

0 10

e

Addition and Subtraction of Whole Nwrbers

Applying the principle of inverse operations, continue to develop
skill in use of algorithme for addition and subtraction.

Continue to develop skill in computing sums, 2sing more than two
addends (colurn afdition).

St
59. Measurexent: Time = Calendar

Use projects involving experiences to develop understanding of nuwber
of days in a month, number of weeks in & year, and number of days in

a year, in a leap year,

60, Multiplication and Division of Whole Nwrbers

Reinforce and/or develop an understanding of'
11" as the identity elament for multiplication
the role of gzero in multiplication
the role of "1" as a divisor
the role of zero as a dividend

Patterns such as the rollowing may be u;ﬁ;i:

6 XM= b 6 xXM=0 3] 67

TxM"=7 7T7x2=0 O')% 77%'
8 -
g xM=8 8 x"=0 LR 372
n 0
Dx1=0 0Ox0=0 1y njo

3.2

61, Geotsetry! Synmetry

BExperizent with mirrors, paper folding, etc., to discover and recogniee
symmetrical patterns involving line symmetry.

L
© 62, Number; eration: Place ¥Yalug
Adapt suggested procedures for Unit 29 to develop understanding of meaning
of nunbers through millions,

f3t
© 63, lultiplication of Whole Numbers

Develop multiplication using multiples of ten as factors.
Use horizontal and vertical forms.
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Some drill patterns are shown.

&. 10 x 10 = 100

b. 10 x 10 = 100

¢. 10 x 10 = 100

10 x 20 = 200 20 x 10 = 200 20 x 20 = 400
10 x 30 = 300 30 ¥ 10 = 300 30 % 30 = 900
etc, etc, ete.
d, 10 10 10
X10 X20 x29
1G0 200 300, etc.

it
6L, Measurement: Linear

Use projects to develop the concept of mile and the concept of spoed
and frequency as rate,

By

65, Algebraic Concepts

Reinforce operations and properties of operations:
by tebulating solution sets of open sentences such ast T+ { s 8
N=(2x0)+1
by writing an open sentence derived from a table
such as!

1] 1
2] 3
315
etc.
The open sentence is: 0 = (2 x0Q) - 1.

3t
© 66, Multiplication of Whole Numbers

Use the distributive property of multiplication over addition and
continue to develop multiplication with one factor, 10, ard the
other factor named by a two-digit numeral.

13 x10 = :(1 (3310) 10 10 10 xi(l) 10
13 x 10 = (10x10+(3x10) x1 %10 X
= 100 + 30 1 100 30 100(10x10) "? 3x10)
e 130

0(10x3) 100(10%10)
B iR

HpRE
67. Probability
Experiwent with tossing one coin to reinforce the understanding that

the prodbability of obtaining a head is one chance out of two, and
develop the concept of a sample event,

Develop expressing this prubability as a fraction,
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Continue to experiment with tossing one coin. Tally, tabulate,
and graph results after 8 throws; after 10 throws, etc.

4
068, Multiplication of Whole Mumbers

S———

Use the distributive prcusrty of multiplication over addition, and
continue to develop mulviplication when each factor is named by a
two-digit numeral,

Lo IOV 21) i 0 KF o t;
¥2 Y34 )+(2224) x12 x10 X2 v x12
= 340 -+ 68 340 T8 340 (1034) T88 (2x34)
= 408 68 (2x3k) 340 (10%34)
N8 4,08
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Vathematics: Grade 5

The scope and sequence for Grade 5 is presented in the form of 66 units.

The development of concepts and operaticns is presented in a cyclic pat-
tern. For example, the development of multiplication of fracticnal num-
bers begins in Unit 14, continues in Units 15 and 18, and is reinforced
and extended in Units 28 and 47.

To provide an overview of the matnematical understandings and skills for
Grac» 5, tho following is presented:

Mathematical Goals for Crade 5
1, Sets; Number; Numeration

Intersection of saetsj symbols U and N

Venn diagrs:s

Plece value through millions; read and write numerals through millions
Round nunbers to the nearest hundred-thousand

Decimal system of numeration through thousandths

Round numbers in declL.al fom to nearest whole number

Relatinnshiy natween decinal syst¢n of notation and dollars-cents system
Roman numerals D, M

2, Addition and Subtraction of Whole Mumbers

Standard algorithm for computing sums, two or more addends, numbers in
the hundred-thousands and beyend

Observe and use properties of addition

Standard algorithm for computing differences

Addition and subtraction in dollars-cents system

3. Multiplication of Whole Numbers

Algorithat any whole number by numbers 10-99

Use comnutative property of multiplication) the distributive property
of multiplication over addition

Maltiplication in dollars-cents systen

L. Division of Whole Numbers

Algorithm: short form with divisors less than 10

Algorithm: vertical format, dividends numbers in the thousands and he-
yond, divisors 10-99

Division in dollars-cents system




5e

6.

7.

8.

9.

Fractional Numbers

Concepts: division of fractional numhers; sixteenths and other frac-
tional numbers; density; a fraction as an indicated division

Equivalence using multiplicative identity, #ln

Procedure for expressing a whole number as 3 fraction; mixed numeral
as improper fraction; an improper fraction as a mixed numeral or
as a8 whole number

Algorithnm: multiplication of any two fractional numbers

Algorithm: finding least common denominator

Algorithms: computing sums and differences of fractional numbers

Algorithms: computing sums and differences of numbers in decimal
form through thousandths

Geometry

Relationships: between planes and 1ines; between planes; between
parallel lines

Plane figures: ellipse, pentagon, parallelogram

Angle: concept, naming, symbols, classification

Circles central angle, are

Areai concept

sasureanent

linears tonth of &n insh; read measurements to nearest inch, half-in:h,
quarter=inch, eighth-iath} rulers calibrated in sixteenths of an inch

Perimeter: formula for perimeter of equilateral polygons of 3,4,5 sides

Areat rectangular region

Tixe: decade, century

Capacity: liquid and dry measure

Scale drawings

Algebraic Conceptys

Concept of ordered nurber pair
Associate an ordered number pair with a point in a plane
Orapht solutions of an equation with two variables (firat quadrant)

Statistics and Probability

Interpret circle graphs when sestors represent fractions with related
denominators

Read, interpret, and construct bar graphs; line graphs

Compute mean

Median (o0dd number of cases)

Coin tossing: two coinsj possible combinations; probability of a favor-
able outcome expressed as a fraction} tabulate results of several
tosses



Scope and Sequence

%
1. _G_.;__aneto!::

Reinforce concepts of: point, space, plane, \ine segment, ray, line,
closed curve, simple closed curve.

Develop understanding of relationships between planes and lines:
two intersecting 1ines in a plane, two parallel lines in a plane;
relationship between two planes: two intersecting planes, two paral-

lel planes.
»
2, Numeration
Reinforce and/or develop place value through hundred-thousands by
using the ides that each place in a numeral has ten times the value
of the place at its right.
Introduce place value to millions:
a. Develop a place value chert and show the meaning of 1,111,111,
Hundred len
Millions Thousands Thousands  Thousands lHundreds Tens Omes
10x100,000 10x10,000 101000 10x100 1010 10xd t—l N N

| 1x

I 10% l= 10
10x 10 = 100

10y 100 = 1,000

10x 1,000 = 10,000
10x 10,000 = 100,000

1100 - e
H H

b. Count by tens to 1 hundred, by hundreds to 1 thousand, etc.
¢+ Prepare a period chart,

d, Read and wi ite numerals in nillions.

e, Use relation synbols >, < to compare nurbers.
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30 Number

Reinforce concept of rounding numbers to the nearest hundred; to near-
est thousand; to nearest ten-thousand.

A suggested procedure is:

46,239 is between 40,000 and 50,000

45,000 is halfway between 40,000 and 50,000
46,239 > 45,000

Therefore, 46,239 is nearer to 50,000

46,239, rounded to the nearest ten-thousand, is 50,000.

Develop rounding numbers to the nearest hundred-thousand,

el
4. Algebraic Concepts

Reinforce understanding of:

mathematical sentences: true, false, open
meaning of place holder (variable)
relation symbols >, <, =, of

replacement set, solution set

rules for substitution

Use these understandings and the properties of operations to reinforce
basic addition, subtraction, multiplication, and division facts,

It is recommended that to maintain skill, such drill activities be on-
going tinroughout the school year,

R

5+ Addition of Whole Numbers

Reinforce algorithm for computing sums in vertical format, two addends
in the thousands.

vevelop procedure for computing sums in vertical forrat, two addends in
the ten-thousands,

Bstimate, compute, compare sum with estimate,
Use cormtative property of addition to check.

In¢ludet word problems
corputations with dollars and cents
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6, Subtraction of Whole Numbers

Reinforce algorithm for computing differences in vertical format,
numbers in the thousands, with excheiige.

Develop procedure for ccmputing differences in vertical format,
numbers in the ten-thousands,

Use the principle of inverse operatiomns to check,

Include: word problems
computations with dollars and cents

7. Number: Fractional Nurbers

Use diagrams, number lines to reinforce nwnderetanding of halves,
fourths, and eighths as parts of a whole.

Include: symbol for fractional number
meaning of numerator and denominator
concept of equivalence
counting; conparing = expressing comparison as ﬁ >4
expressing fractional numbers in sirplest form
concept of improper fraction (a fraction whose numerator is
> the denominator)
expressing a fractional number such as %} as } and a frac-

tional number such as %} as 3;.

concept of division: how many eighths in 1 whole; 2 wholes, etc,
concept of addition and subtraction

Use a similar procedure to develop concept of sixteenths.

Develop the jdea that between any two fractional nuxbers there is another
fractional nusmber,

L 2 0.
8. Measurement: Linear

Reinforce understanding that measurements are approximate and ocounting
is exact,

Use experiences to reinforce reading of rulers calibrated in inches,
half=-inches, quarter-inche:, and eighth-inches,

Develop concept of i inch and develop finding nusber of fd5- inches in
1 inchj in 2 inches; in 3 inch; & inch; 2} inchesy etc.

Levelop reading measurements to nearest inch; to nearest half-inch; to
nearest quarter-inch; to nesrest eighth inch.
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9. Multiplication of Whole Numbers

Reinforce Lasic multiplication factst

Use concept of factor x factor = product relationship.

Use concept that a multiple of a whole number is the product of
that nurmber and any other whole number, e.g., 6 is a multiple
of 3 beczuse 2x3=6,

Observe and use commtative property of multiplication; distribu-
tive property of multiplication over addition; identity element
"1%"; gero as a facton

Reinforce multiplying numbers in the thousands and beyond by nune
bera less than ten.

Reinforce and/or develop multiplication using multiples of ten as
factors,

Use horizontal and vertical format. Some drill patterns are shown:
a., 10x10=100 b. 200x10=200 ¢, 10%10=100

10x20=200 20%20=400 20%20=4,00
10x302300 20x30=600 50x30=900
ete, etc, etc,
d. 10 %O 10
%10 (4]
100 éob’ % oteo.,

'1'5. Division of Whole Numbers

Reinforce basic facts:
Use concept of missing factor.
Apply concept of multiplication and division as inverse operations,
Recall meaning of dividend, divisor, quotient, and record and read
symbols for division.
Observe role of one and sero in division.

Reinforce procedures for recording division as repeated subtraction,

Divisors: Numbers less than 10
Dividends: Numbers i1 the thousands snd beyond

11. Nuwber: Fractional Numbers

Develop concepl of a fraction as representing an indicated quotient,
€.5ey 1 4+ 3 48 the same as }

Dsvelop concent that any whole number can be expressed as a fraction
with & denominator of 1. For exarpls, another name for 5 is }.

Deveiop a procedure for expressing an improper sraction such as 5- as 4,

and an improper fraction such as .. as 443 or 4} (expressing an improper
fraction in simplest form).
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12, Measuwrement: Perimeter

Reinforce understanding of meaning of perimeter of a polygon; of
a rectangle,

Develop procedures for computing the perimeter of a rectangle such as:

a. combining the sum of the measures of the length of the rectangle
with the sum of the measures of the width of the rectangle

b, doubling the sum of the measure of the lengch of the rectangle and
the measure of the width of the rectangle, ztc,

Reinforce addition of whole numbers and additien of fractional num-
bers with like and related denominators by computing perimeters of
polygons; of rectangles.

13. Division of Whole Numbers

Reinforce oxpressing numbers such as 64, as 6 tens and 4 ones.

Develop procedures for recording division using the distributive
property of division over addition.

Divisors: Numbers less than 10
Dividends: Numbers in tens; numbers in hundreds

An illustrative teaching sequence follows:
a. Present dividends that require no exchange,
For 27§Z 24 expressed as 2 tens + 4 ones

1l ten + 2 ones lten+ 2o0nes =10+ 2 = 12
2)2 tens + 4 ones

For 2)BL8 648 expressed as 6 hundreds + 4 tens + 8 ones, etc.

b. Present dividends in which the first digit names a number greater
than the divisor (one exchange).

For éffz 34 expressed as 3 tens + 4 ones, then regrouped as 2 tens +
14 ones

l ten + 7 ones 10+ 7 =17
2)3 tens + 4 ones 2)2 tens + 14 ones

For 2)748 748 expressed as 7 hundreds + 4 tens + 8 ones, then re-
grouped as 6 hundreds + 14 tens + 8 ones, etc.




H¥

14,

*{.
15.

16.

Operationg: Mutiplication of Fractional Numbers

Use a pattern to develop use of x (multiplication sign) to represent
the product of a fractional nunber and a whole number, such as % of L,
6.8,

4 sets of L4 = 16 4 fours = 16 Lx4 =16

2 sets of 4L, =8 2 fours = 8 _X4L=8

1 set of 4 =4 1l four =4 Ix4=4
L of aset of 4 =2 4 of four= 2 % X 4 =2
g of a set of 4 =1 £ of four= 1 X 4= 1

Use experiences, diagrams, etc. to develop procedures for multiplica=-
tion of fractional numbers less than 1, e.g.,

a, lxél_.—.:

X2 =
2 <]

-
T
oo

Lead to the generalization: to find the product of two fractional
numbers multiply the numerators and multiply the dencminators.

Equivalent Fractional Numbers: Multiplication Property of M1'

Reinforce!
understanding of identity element of multiplication, "1"

. 4
naming in various ways, such as %, %, o ete.

understanding that to find the prcduct of two fractional num—
bers multiply the numerators and multiply the denominators

Develop procedures for renaming fractional nubers in higher terms
using the multiplicative identity.

Develop procedures for renaming fractional numbers in lower terms
(simplest form) using the multiplicative identity.

Division of Whole Numbers

Continue to develop procedures for recording division using the dis-
tributive property of division over addition.

Divisors: Numbers less than 10
Dividends: Wumbers in tens; numbers in hundreds

An 1llustrative teaching sequence continues from Unit 13.

a. Present dividends that reguire exchange in the second digit.

For 2)456 456 expressed as L hundreds + 5 tens + 6 ones, then
regrouped as A4 hundreds + 4 tens + 16 ones



4
17,

18.

19.

2 hundreds+?2 tens+8 ones  200+2048=228
2)4 hundreds+5 tenstd ones 2)I hundreds+l tens+l6 ones

b, Present dividends that require exchange in the first and second
digits, such as

2)372 and adapt the procedure suggested in a.

Measurement: Perimeter of Polygons

Reinforce: meaning of polygon; recognition of polygons of 3, 4, and 5 sides.

Develop procedures for computing perimeter of polygons whose sides have the
same length.

Reinforce multiplication of whole numbers by computing perimeter of polygon.

Operations: Multiplication of Fractional Nurbers

Reinforce understanding that any whole number can be expressed with a de-
nominator of 1.

Use generalization developed in Unit 14 to develop procedures for com=
puting the product of a whole number and a fractional number.

a.2X15=n

1 2 o1 2 12
2 X S can be expressed as T X Y therefore : X F=3
1 =

b.a—X2—n
L % 2 can be expressed as 2 x 2, therefore L x 2 =32
3 3 1 a1 3

Products may also be computed by using the meaning of multiplication as
repeated addition, and using the commutative property of multiplication.

[ M
Division of Whole Numbers

Continue to develop procedures for recording division using the dis-
tributive property of division over addition.

Divisors: Numbers less than 10
Dividends: Numbers in the hundreds; numbers in the thousands
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An illustrative teaching sequence continues from Unit 16.

a, Present dividends in which thes first diglit nares a number J.ess than
the divisor.

For 2)126 126 expressed as 1 bundred + 2 tens + 6 ones, then re-
grouped as 12 teas + 6 ones,

6 tens + 3 ones 60 + 3 = 63
2512 tens + 2 ones
b, Lead to finding quotients without showing exchange.

¢, Use dividends in the thousands and beyond and continue to develop

procedures for recording division using the distributive property
of division over addition.

0%

20,

Statistics: Computing Mean (Average)

Reinforce understanding of mean (uverage).

Use experiences to develop procedures for computing mean of a set of
numbers.,

Vary one element in a set of scores and explore the effect on the mean.

0

21,

Graphs: Bar and Line Graphs

Use experiencs situations to reinfcrce constructing and interpreting
bar and line graphs.

Develop understanding of scale and axis to help children read and in-
terpret bar and line graphs which appear in textbooks, newspapers,
magazines, etc.

Addition of Whole Numbers

Reinforce procedures for computir.z sums in vertical format using more
than 2 addends (column addition).

Continue to develop skill in computing sums using more than two addends,
sums less than 1 million,



Estimate, compute, compare sum with estimate; use commutati‘'e property
of acddition to check.

Include: word problems
computations with dollars and cents

"
23, Subtraction of Whole Numbers

Reinforce procedure for computing differences in vertical format, num-
bers in the ten-thousands.

Develop procedures for computing differences in vertical format numbers
in the hundred-thousands,

Use principle of inverse operations to check.

Include: word problems
computations with dollars and cents

24, Numeration: Roman Numerals

Use activities to reinforce the repetitive, additive, and subtractive
principles of the Roman system of numeration and record numbers 1
through 100 as Roman numerals.

Develop understanding of the symbols D and M and apply repetitive,
additive, and subtractive principles of the Roman system of numera-~
tion and record numbers through 1000,

%
25, Multiplication of Whole Numbers

Reinforce multiplication using multiples of ten as factors.

Use the distridbutive property of mltiplication over addition and
continue to develop multiplication algorithm when one factor is ten
and the other factor is named by a two-digit numeral. Use hori-
zontal and vertical format, e.g., 13 x 10 =n,

Rename 13 as 10 + 3. Then 13 X 10 = (10+3) x 10
= (10x10) 4 (3x10)
= 100 + 30
- 130

10 10 10 100 10 10

X1 0 X1 x1
K2 X0 X_B% LlB% To%(lMO) —3%(3x10)

0{ 340} 100 (10a0)
130 (1310 130 (13x20
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1
26.

Division of Whole Numbers

Devalop understanding of relationship between finding quotients
using the distributive property of divis.on over addition, and
finding quotients using repeated subtractions. “hrough discus-
sion lead pupils to discover relationships among partial quo-
tients, e.g.,

3)639 ‘l' 35%39
00| 200

39

30| 10€
9
2] 2
o' a3

Geometry

Reinforce recognition of plane geometric figures: polygon; circle.
Introduce ellipse.

Use objects, models, geoboard activities, etc. to develop an under-
standing of the characteristics of the members of the set of poly-
gons through pentagons; of the members of the set of quadrilaterals
through parallelograms,

Operations: Multiplication of Fractional Numbers

Reinforce procedures for naming a mixed numeral as an improper
fraction.

Use generalization developed in Unit 14 to develop procedures
for computing the product of a whole number and a number named
by a mixed numeral.

a. 2x3%¥ =n
2 can be expressed as§ and 3% can be expressed as 22. There-

2 , 10 o 30 2
fore,rxa_. 3= or 65.
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b. 3} x2=n

Sé-can be expressed as %1 and 2 can be expressed as &, There=

fore, 3% x & = 32 or A2,
a 1 3 3

Products may also be computed by using the distributive property
of multiplication over addition.

a. 2% 3&-— n 3}
2x3%=(2x3)+(2xg) X 2
= 2 6(2)(3)
63 tos 2(2 x 1)
= 6; 6% '
b. 3k x2=n 2
% . v 3L
3k x2=(3x2)+(%x2) 3
s 6 (3 x 2)
= 6+ 3 Ui x 2)
= & E(L x 2)

Measurement: Area of Rectangular Region

Reinforce the concept that plane figures such as a rectangle di-
vide a plane ‘into three sets of points:

the set of points within the rectangle (interior)
the set of points on the rectangle

the set of points outside the rectangle (exterior)

Develop the concept that the set of points inside the rectangle
together with the set of points on the rectangle form a region.



i

Develop: the concept that the measuve of the region is called area
the understanding of the need for a2 standard unit of measure
standard unit of square measure

Use materials such as graph paper and geoboard to develop procedures

for coxputing the area of regions by counting the number of unit
squares contained in each.

Number; Numeration: Decimals

Use objocts, diagrams, number lines to reinforce understanding of
tenths as parts of a whole.

Reinforce understanding of multiplicative relationships developed
in Unit 2 and develop the understanding that each place in a numeral
(digit) has -5 the value of the place at its left.

Use physical representations such as squared materials, activities
to extend the numeration system to tenths.

a. Prepare a place value chart.
be. Group and count by tenths to ones; to onus and tenths.
¢. Record in various ways,

2 and 1 tenth
s
2.1

2) tenths

d. Read and write nunerals.
o, Compare, 8.ge.; 6 <1l.
f. Round to nearest whole number.

31, Operations: Addition and Subtraction of Decimals

Reinforce: reading and writing decinal numerals in tenths
counting forward and backward by tenths (decimal form)

Develop procedures for computing sums and differences using tenths,
herizontal and vertical format.



An illustrative teaching sequence follows:

a. addends and minuends less than 1, no exchange

4+ 3=n i+ 3=n

4 tenths A d + 2=
+ 3 tenths + .3 o T re T e

7 tenths o7

-h + 03 = '7

.7 - .3 =n 07 -~ .3 =2 n

T tenths 7 - B2 =2
- 3 tenths - 3. ro 1o 10

L tenths vh 7 3 o L

b. addends and minuends greater than }l, no exchange

2.6 +5,3=n 2,6 +53=n
2 + 6 tenths 2,6 21% 2.6
+ 5 + 3 tenths + 5.3
7 + 9 tenths 709 + 5 5% + 503
7 & 7.9
7'9 - 5-3 =n 709 - 503 =
7 + 9 tenths 7.9 1% 7.9
=(5 + 3)tenths - 5.3 a
2 + 6 tenths 2.6 -5 ~ 5.3
2 E’-o 2,6

¢, addends and minuends greater than 1, with exchange

305 3 + 5 tenths 305
+ 2.7 2 + 7 tenths 2.7
5 + 12 tenths 6.2
or 6 + 2 tenths
6.2 6 + 2 tenths 5 + 12 tenths 6.2
2,7 =( 2 + 7)tenths - ( 2+ 7)tenths =2,7_
3+ 5 tenths 3.5




Estimate, compute, compare results with estimate.
Use commutative property to check addition.
Use principle of inverse operations to check subtraction.

Include word problens,

¥
32, Multiplication of Whole Numbers

Reinforce multiplication using multiples of ten as factors.,

Use the distributive property of multiplication over addition and
continue to develop multiplication algorithms when each factor is
named by a 2~digit numeral.

Use horizontal and vertical format, e.g., 12 X 34 = n,
Rename 12 as 10 + 2. Then 12 x 34 = (10x34) + (2x34)

= 3,0 +
34 34 34 340
¥ 12 x 10 X 2 + 68
340 68 LC8
34 34
¥ 12 ¥x 12
340 (IOxBL; 68 ( 2x34)
68 ( 2x34 340 (10x34)
408 (12x34) Lo8 (12x3L4)

33, Division of Whole Numbers

Continue to develop procedures for recording division in vertical
format.

Divisors: Numbers in the tens less than 50
Dividends: Numbeirs in the hundreds

Reinforce multiplying multiples of ten and numbers in the tens.

An illustrative teaching procedure follows:

23)851 n X 23 = 851 851 + 23 =
a, Estimate:
10 x 23 = 230 230 < 851
20 x 23 = 460 L60 < 851
30 x 23 = 690 690 < 851
LO x 23 = 920 920 > 851, therefore n > 30 and n < 40

~36~




T
35.

36.

b. Possible ways to arrive at solution:

2 2
-690 | 30 -630| 30
5 %
| s -6 7
N 0 37
4| 2

0 37

¢. Compare quotient with estimate,
d. Check by multiplication.

Geometry: Angles
Reinforce concept of ray.

Develop the concapt of angle as the union of two rays not on the
sane line which have a coumon end point.

Discuss: vertex, sides, symbol /; naming angles.

Use models to observe right angles, angles less than right angles
(acute), angles greater than right anglss (obtuse).

Addition and Subtraction of Whole Numbers

Continue to develop skill in computing swas and differences, in
vertical format, addends and minuends in ths hundred thousands and
g:zzggée, compute, compare results with estimate,

Use commutative property of addition to check addition.

Use principle of inverse operations to check subtraction.

Include: word problems; computations with dollars and cents,

Note: It is recommended that to maintain skill, practice in computing
sums and differences be provided throughout the school year.

Sets: Intersection of Sets

Reinforce: meaning of set; set notation; element of a set; number of a
set; equivalent sets; finite set; infinite set; eapty set; union of
sets; subset,
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Develop understanding of set intersection.
Introduce symbols: U for union; N for intersection,

Use Venn diagrams,

37. Number: Common Denominator; Least Common Denominator

Reinforce expressing fractions as equivalent fractions (renaming).

Use concept of equivalent fractions and set intersection to develop
procedures for finding common dencminator.

Develop understanding of least common denominator.

Use procedures for finding common denominator to compare fractions
with unlike denominators,

St
38, Graphs: Circle Graph

Reinforce understanding of mathematical relationships on a circle
graph when the sectors represent fractional numbers with like de-
nominators.,

Develop ability to interpret circle graphs when the sectors repre
sent fractional numbers with unlike denominators.

¢
39, Operations: Addition of Fractional Numbers -~ Unlike Denominators

Reinforce: addition of fractional numbers with like denominators
expressing a fraction in simplest form
finding common denominator; least coumon denominator

Develop procedures for adding fractional nurbers with unlike denominators.
Use common denominator method.

An illustrative teaching sequence follows:

1 P -
-6- + g = n
1 p S—
2; + 5§ = n
1 R
2: + 3; n
5:. + aa' = n, etc,

Use vertical and horizontal format,
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4C. Operations: Subtraction of Fractional Numbers - Unlike Denominators

Reinforces subtraction of fractional numbers with like denominators
finding common denominator and least common denominator
expressing fractional numbers in simplest form

Develop procedures for subtraocting fractio:isl numbers with unlike
denominators,

Use common denominator method,
An illustrative teaching sequence followss

1 o) ag

) [ )

8 « L =

[} [}

3% - 1%' = n, etc.,

Use horisontal and vertical format. Check solutions by using the
principle of inverse operations,

L1, Multiplication of Whole Numbers
Reinforce multiplying multiples of ten by multiples of ten.

Develop multiplication of multiples of ten and multiples of one
hundred, e.yg.,

8. 10 x 100 = n bs 10 x 100 = n ¢y 10 x 100 = n
10 x 200 = n 20 x 100 = n 20 x 200 = n
10 x 300 = n 30 x 100 = n 30 x 300 = n

ete, ote, sto.,

Use horitontal and vertical format.

L2, Division of Whole Numbers
Contimie to develop procedures for recording division in vertical format.

Divisors:t Numbers in the tens greater than 50
Dividendss Numbers in the hundreds

Adapt procedure suggested in Unit 33.
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43, Measurement: Linear

Use projects involving experiences to develop undoratanding of rela-
tionships among inches, feet, yards, miles, e.g., 5. yd, = 1 ft,.;

- fto b k 11\-
Develop skill in changing to different units of measure.

44, Multiplication of Whole Numbers

Reinforce multiplication of multiples of ten and multiples of one
hundred.

Use the distributive property of mulitiplication over addition and
develop multiplication algorithms when one factor is named by &
3.digit numeral and the other factor is named by a 2-digit rumeral.
Use horizontal and vertical format, e,g., 23 % 321 = p,

a, Renane 23 as 20 + 3,

321 321 321 a.go
X 23 20 +
im ‘!—629 3 "26%73
b, 321 321

2

“m% 20x321 L329 3 ( 332

% g 3x321 _% 200321

7383 (23x321 7 23x321

¢. Renane 23 as 20 + 3, then

23 x 321 = (20 x 321) + (3 x 321)
w620 + 963

= 7383

45, Division of Whole Numbers

Continue to develop prccedures for recording division in vertical
format,

Divisors: Numbers in the tens less than 50
Dividends: Numders in the thcusands

Reinforce multiplying mltiples of one hundred and numbers in the
tens; multiplying multiples of ten and numbers in the tens.
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Ln illustrative teaching procedure follows:

3177679 n x 31 = 7679 7679 + 31 = n
a., Estinate:
100 x 31 = 3100 3100 < 7679
200 x 31 = 6200 6200 < 7679
300 x 31 = 9300 9300 > 7679
Therefore, n > 200 and n < 300
b, Possible ways to arrive at solution:
%51 R. 22 R, 22
31)7679 31)7679
=6200 200 ~6200 200
1479 1479
- 310 10 ~1240 40
| 20 a9 1
b1% 22 247
- ol 10
a1 1
22" 247

¢, Compare quotient with estimate.
d. Check by multiplication.

s
46. Measurement: Time
Use projects involving experiences to develont:

understanding of relationships among months and year} seconds, hours,
and zdnutes; days, weeks, months; etc, For examplet

L of a year = 4 months

skill in changing to different units of measure
Develop understanding of decade and century.

a»
L7. Operations: Multiplication of Fractionsl Nurbers

Reinforce procedures for naming a mixed numeral as an improper fraction.

Use generalieation developed in Unit 14 to develop procedures for com~
puting the product of two numbers each naned by a mixed numeral.

X =n
0y § o 80 1
Prxi-Pogegg

Products may also be computed by using the distributive property of
sultiplication over addition in horisontal and/or vertical format,

.’.1-
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L8, Number; Mumeration: Decimals

Use objects, diagrams, number lines to reinforce understanding of
tenths and hundredths as parts of a whole.

Adapt procedure indicated in Unit 30 to develop understanding of
hundredths in decimal fom.

49. Operations: Addition and Subtraction of Decimals
Reinforce: reading and writing decimal numerals in hundredths

counting forward and backward by hundredths (decimal form)
procedures for computing sums and differences using Yenths

Adapt suggestions in Unit 31 to develop procedures for computing sums
and differences using hundredths; horisontal and vartical format.

50. Operations: Addition of Fractional Numbers

Adapt suggestions indicated in Unit 39 to devslop procedures for add-
ing more than two fractional nunbers with unlike denominators.

51. Operations: Subtraction of Fractional Numbers - Unlike Denomiators

Reinforce: renaming numbsrs such as: 2 = ;—; 2= lg-; 2} = 1-:-

finding covsmon denominator and least common denominator
oxpressing fractional numbers in simplest form

Continue to develop subtraction of fractional numbers with unlike
denominators involving renaming,

An 1llustrative teaching sequence continues from Unit 40,
5} - 4 = n
27} « 13 = n, etc,

Use horisontal and vertical format,
Check solutions by using the principle of inverse operations.

O 52, Nuzeration: Base 5

Reinforce characteristics of the decimal system of numerationi
names of symbols (digits)
murber of symbols
place value chart {grouping by ten)

Use materials such as multibase blocks, squared materials, discs,
stc, to develop an understanding of the base 5 system of numéeration.

~}2a




Includes grouping by fives
use of numerals to name the groupings
basic symbols in base five (0,1,2,3,4)
place value chart for base five
interpret numerals in base five by means of place wvalue chart
compare numerals in base five with numerals in base ten

53, Geometry: Circle

Reinforce relationships auong radius, chord, diameter, circumference.

Develop concept of central angle and its arc,

54, Multiplication of Whole Numbers

Reinforce multiplication of multiples of ten and multiples of one
hundred,

Develop multiplication of multiples of ten and multiples of one
thousand, 0s80)

&, 10 % 1000 = n b, 10 X 100 =n ¢, 10 X 1000 = n

10 % 2000 = n 20 ¥ 1000 = n 20 X 2000 = n
10 ¥ 3000 = n 30 % 1000 = n 30 % 3000 = n
ote, ete, ete,

3
55. Division of Whole Numbers

Continue to develor vprocedures for recording division in vertical
format,

Divisorst Numbers in the tens greater than 50
Dividends: Nuzbers in the thousands and beyond

Adapt procedures suggested in Unit 45.

56, Multiplication of Whole Numbers

Reinforce multiplication of multiples of ten and mvltiples of one
thousand.

Use the distributive property of multiplication over addition and
develop multiplication algorithms *+en one factor is named by a
L=digit numeral and the other is na.~d by a 2-digit numeral. Use

vertical format, e.g., 23 x 2356 = n,
Rename 23 as 20 + 3,
a. 2356 2356 2356 47,120

2 e i 4N
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Continue to develop multiplication algorithms when one factor
is a number in the ten-thousands and beyond, and the other
factor is a number less than one hundred,

i
57. Measurement: Liquid and Dry Measure

Use projects anvolving experiences to develop:
understanding of relationships among liquid measures - ounces,
cups, pints, quarts, gallons

skill in changing to different units of liquid measures
Develop underetanding of dry measure.

»*
58, Numeration: Decimal System of Notati:n and Dellars and Cents

Reinforce: understanding of dollars snd cents systea
understanding of tenths and hundredths in the decimal
eystem of notation

Use experience situations to develup understanding of the relation-
ship between money values of penny, dime, quarter, half-dollar, dollar,
and tenths and hundredths,

-

59. Statistics: Median

Reinforce understanding that:
the mode of a set of scores 1s the score that occurs most free

quently
the mean (average) is the sum of all the sccres divided by the
total number of scores

Use projects involving experiences to develop the understanding that
the median is the middle scors shen the set of scores is arranged
according to sise. Limit consideration to an odd nusber of scores.

60, Nunber) Numeratior: Decimals

Use objects, diagrams, number lines to reinforce understanding of
tenths and hundredths in the decimal system of numeration,

Adapt procedure indicated in Unit 30 to develop understanding of
thousandths in decimal fom.,

obkpm
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Reinforce: reading and writing de«:imal numerals in thousandthr
counting forward and backward by thousandths (dezimsl form)
procedures for computing surs and differences using tenths

and hundredths

Adapt suggestions in Unit 31 to develop procedures for computing swas
and differences using thousandths; horizontal and vertical format,

R
62, Measurement! Scale Drawing

Use rulers to reinforce understanding of fractional parts of an inch:
halves, fourths, eighths, sixteenths.

Develop understanding of tenths of an inch.

Use materials such as maps, diagrams, photographs, etc. to develop
procedures for interpreting drawings made to scale.

Py
63. Algebraic Concepts

Reinforce understanding of:
the graph ¢f & number on a nurher line
the graph of a solution 2et of an open sentence with one place
holder on a nimber line

Use experiences to (Jevelops
concept of oidered nwnber pair
procedures for associating an ordered number pair with a point in
a plane (1imit to first quadrant)
procedures for graphing in the first quadrant some eolutions of an
equation with two variables, O+ 9 =8

2R

64, Probability

Bxperiment with tossing one coin to recall expressing probability of a
favorable outcowe as a fraction.

Bxperizent with tossing two coins. List the possible combinations
(sample events) and express the probability of a favorable outcome
as a fraction (probability ratin).

Continue to experiment with tossing two coins. Tally, tabulate,

and graph results after six throwsy after ten throws; etc. Compare
actual results with predicted possibilities.

ohj=
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O 65. Sets; Number; Mumeration: Modulo 12

Reinforce understanding of "clock arithmetic" (12-hour clock).
Observe properties of operation,

Develop understanding of:
modular number system
addition in modulo 12 system
properties of addition in modulo 12 system

e
© 66, Geometry: Schere

Reinforce: concepts of space
space figures
aphere

Use models to develop understanding of some characteristics of a
sphere and apply leamings to geography of the earth.

TR




