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F OREWARD

Persona interested in Wisconsin's statewide assessment

program in mathematics will find the information in this

paper helpful as they seek specifics regarding the elementary

mathematics program, its goals and objectives, as determined

by a statewide group of mathematics educators.

A reasonable assessment of pupil achievement cannot be

made unless specific goals and objectives have first been

identified. We are greatly indebted to the many people who

served selflessly and helpfully on our committees.

George L. Henderson
Consultant-Mathematics Education
State of Wisconsin
Department of Public Instruction
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AN EXEMPLARY MATHEMATICS PROGRAM, GRADES K-8

The Wisconsin Mathematics Assessment Advisory Committee subscribes

to the following as a description of an exemplary mathematics program

for the schools of the state, grades kindergarten through eight:

I. Output characteristics (no order of importance implied):

A. In an ideal program the most important goal of mathematics
instruction is the development of the students' ability to
solve problems. By a problem we mean that a question is
posed for which an answer is not immediately available and
the student ;aas a desire to find a solution. It is assumed
that the student is required to use more than immediate
recall or previously established patterns of action to find
a method for arriving at a conclusion. In particular, the
skills of mathematics and the correct applications of
mathematical principles and methods are essential to this
process. Emphasis should be placed on those problems which
arise from real life settings.

B. Students should have the facility to apply previously
learned mathematical principles, skills and methods to
real life situations so that some problems do not arise.

C. The student should attain the prerequisites for continued
formal study (and/or independent study) in mathematics,
related fields and other subjects using mathematics.

D. The student should realize that while mathematics can be a
useful tool for solving problems and making decisions, it
should also be recognized as a science, an art form and a

language. As a science the student is involved with a study
of patterns and also looks at mathematics as a unified
structure.' As an art form, the student is given the oppor-
tunity to be both creative and original. The language of
mathematics enables the student to comprehend and communicate
ideas which would otherwise be beyond his reach.

E. The program maintains the natural interest young children
have in mathematics with the resulting desire to continue
study. The student recognizes mathematics as an alive,
enjoyable, game -like discipline with profound implications

for the future of society.

II. Process characteristics of an ideal exemplary elementary mathe-

matics program:

A. Those characteristics related to the means of achieving the
output goals are centered around the notion of success-
oriented instruction. Individual pupil success in the
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learning of mathematics can occur only when differences
between pupils are taken into account. Instruction should
be individualized along three dimensions: time, content,

and mode. The latter dimension must feature active learner
involvement, initiating with concrete manipulative exper-
iences and progressing, as "readiness" permits, to activi-
ties dealing with concepts of a more abstract nature. The
self-study mode must not dominate at the elementary level.
Mathematics should be "talked" as well as "worked," through
liberal teacher-pupil and pupil-pupil interaction via
group activities and discussion. Cyclic reinforcement and/or
content spiraling must be provided as necessary.

B. The ideal elementary mathematics program possesses a built-
in accountability system capable of retrieving diagnostic
information on individual pupil progress and continuously
assessing overall program adequacy and efficiency.

C. In the final analysis, however, the teacher remains the
most important instructional variable. Teacher subject
matter competence and ability to interact effectively with
pupils are indispensable. The ideal elementary mathematics
program provides for ongoing teacher training consistent
with current trends and research results.

MATHEMATICAL CONTENT OBJECTIVES

Skills are distinct from problem solving. The committee has pro-

duced and listed in a prerequisite and sequential order, a hierarchy of

mathematics content objectives for grades K-8. An identifying code of the

23 strands (A through Z) is listed on page 8 followed by a grid on the

next three pages that combines the 23 strands in columns with 115

horizontal levels. Over 400 content objectives are listed on the follow-_
ing pages.

Using the grid and objectives

Each entry in the grid represents a specific objective in the

hierarchy which is coded by a number (row) and a capital letter (column).

For example, the first objective in the hierarchy is coded 1Q and is

represented by the lower case q in row 1, column Q. The objectives in

each column of the grid represent a prerequisite order for presenting the



objectives. For example, objective 5A is a prerequisite for 6A, 6A is

a prerequisite for 7A, and so on. The objectives that appear in the

same row are judged to be about the same level of difficulty but are

not prerequisite for one another. For example, objectives 19C, 19L, and

19Q, can be presented at about the same time, in any order, provided

all of the column prerequisites for these objectives have been met.

The master list of objectives, and the accompanying grid, can be a

versatile teaching aid for teachers who are attempting to individualize

instruction. Material in a basic textbook series can be correlated to

the objective hierarchy. The list of objectives can be used as a refer-

ence for checking to see if existing programs deal properly with prerequi-

sites. Compendiums of instructional materials can be cross-referenced

with the list of objectives. Diagnostic tests, based on the objectives,

can be used for individual and group placement of students in an instruc-

tional program. Statewide testing will be based on objectives found in

this hierarchy. Problem solving items will also be included.

Planned review and reinforcement activities can be organized to

include necessary prerequisite skills and knowledge. The hierarchy

grid can be used as a chart for recording student progress.

The "spiraling" of learning (review and reinforcement and expansion

of previously introduced concepts and skills) is very important for

"mastery," but the hierarchy of objectives does not outline a spiral.

Also, it is not intended that the hierarchy be considered as the only

"correct" prerequisite arrangement of objectives. The objectives listed

should be regarded as a suggested guide for introducing various topics

and is not intended to be all-inclusive. The teacher may find it necessary

to alter the order of the objectives to meet the needs of the individual

child in the classroom.
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CODE FOR HIERARCHY OF
MATHEMATICS CONTENT OBJECTIVES

K-8

A sets

B counting

C numeration

D addition

E subtraction

F multiplication

G division

H fractions

J number theory and order

K integers

L writing sentences

M solving sentences

N ratios

P 3-dimensional figures

Q 2-dimensional figures

R similarity and congruence

S symmetry

T "money" and "time"

measurement

W number line

X constructions

Y ordered pairs

Z probability and statistics

1 through 115 are horizontal "levels"

A through Z are column headings

. 10
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WISCONSIN STATEWIDE MATHEMATICS
ASSESSMENT TEST ITEMS WILL BE

BASED ON THE FOLLOWING OBJECTIVES*

Column
End-Of-Year
Third Grade

End-Of-Year
Seventh 'Grade

A 16-39 91-106
B 16-43 none
C 18-46 62-101
D 16-35 74-100
E 16-40 73-100
F 37-53 74-113
G 45-47 65-102
H 17-45 97-103
J 18-43 64198
K none 78-112
L 18-49 68-83
M 23-49 69-106
N 44-46 65-98
P none 60-106

Q 18-44 70-100
R 44 only 62 -103

S 44 only 80-97

T none none
40-50 61 -102

W 18-36 84-102
X none 76!-101

Y none 91-103
Z 50 only 97 -106

Note: Problem solving will also be tested.

* From: K-8 Hierarchy of Mathematics Content Objectives

. 11
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The student should be able to:

1Q. aicognize closed and open
simple curves.

2Q. Recognize the inside and
outside of simple closed
curves.

3Q. Recognize squares, rectangles,
circles, and triangles.

3V. Use appropriately such words
as longer, shorter, heavier,
lighter, higher, lower,
larger, smaller.

4Q. Use the terms inside, out-
side, and on as related to
rectangles, circles and
squares.

5A. Determine whether two sets
are equivalent by placing
the members of the sets in
one-to-one correspondence.

5P. Observe distinguishing fea-
tures of spheres, rectangular
prisms (boxes), cylinders,
and other objects.

5Q. Recognize that squares, rec-
tangles, triangles, and
circles are closed curves
and tell whether a point is
inside, outside, or on such
a curve.

5T. Recognize pennies, nickels,
dimes.

6A. Use such terms as more than,
as many as, fewer than when
comparing sets.

6P. Use the terms round, face,
edge, corner, and surface.
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6V. Determine which of two line
segments is the longer or the
shorter, or whether they are
the same length.

7A. Compare two non-matching sets
of less than 20 objects to
decide which set has more
(fewer) members.

8A. Utilize the idea "one more
than" in organizing sets in
natural order.

8B. Identify, without counting,
the number of elements in
sets with zero, one, two, or
three objects and select the
set of objects associated with
a number zero, one, two, or
three given orally.

8T. Recognize the comparative
value of coins (pennies,
nickels, dimes).

9A. Insert missing sets, such as
a set of 3 elements between
a set of 2 elements and a set
of 4 elements.

9B. Count the members of a set con-
taining ten or fewer members.

9C. Select the numeral that repre-
sents the number of objects in
a set (containing one to nine
members).

9J. Use ordinal numbers through
fifth.

9T. Make comparisons in time and
count whole units of time
(day, week, month, year).



The student should be able to:

10C. Recognize "0" as the symbol
for the number of elements
in the empty set.

11A. Rearrange sets of objects to
demonstrate the joining and
separating of sets, and
thereby develop a readiness
for addition and subtraction.

11C. Determine that 8 is greater
than 5 and 5 is less than
8 by comparing appropriate
sets of objects and do this
for any two numbers less
than 10.

12B. Read number words through
ten.

12C. Identify the numerals 0
through 10.

12H. Demonstrate one-half, one-
fourth of a physical unit.

12L. Use objects to represent the
"action" or the conditions
of problems given orally, and
tell stories about the prob-
lem situations.

13C. Use the terms greater than
and less than, and equals in
sentences. For example:
five is greater than two.

13D. Identify the process of
addition through experience
with joining two sets of
objects.

14E. Identify the process of sub-
traction through experience
with separating a subset from
a set of objects.

14

15C. Interpret the place-value
concept for writing whole
numbers through 99; such as,
89 is the same as 8 tens,
9 ones.

15L. Use the symbols + and = to
form sentences such as
3 + 6 =

16A. Demonstrate with sets of ob-
jects the relationship between
such sentences as 4 + 2 = 6,
6 - 2 = 4, and 6 - 4 = 2.

16B. Count by 2's, 5's, and 10's.

16C. Name successors and predeces-
sors of each number through 99.

16D. Recognize examples of the
commutative property for addi-
tion in the set of whole numbers.

16E. Recognize that subtraction is
not commutative.

16L. Use the symbols - and = to
form sentences such as
6 - 3 =

16M. Find the solution for sentences
like 3 + 4 = [7.] and 5 - 2 =

16W. Use the number line to illus-
trate counting by 2's, 5's and
by 10's.

17C. Insert missing numbers between
two given numbers. For example,
list in proper sequence (order)
the numbers between 12 and 16.

17D. Recognize zero's property
for addition in the

set of whole numbers.



The student should be able to:

17E. Recognize zero's special role
in subtraction.

17H.-(A) Identify 1/2, 1/4, 1/3 of a
17H.-(B) whole by using physical ob-

jects, and associate with
numerals.

18B. Determine the cardinality of a
set through 999 when the ob-
jects are already grouped.
For example, 4 bundles of
100 sticks, 9 bundles of 10
sticks, and 4 sticks are the
same as 494 sticks.

18C. To demonstrate place value
through 999; for example, use
bundles of sticks to show
234 200 + 30 + 4.

183. Use ordinal numbers beyond
fifth (5th).

18L. Use symbols (f,, >, and gm

in mathematical sentences.

18Q. Recognize physical representa-
tions of points and line
segments.

18W. Recognize that a point on a
line can be described by a
number (coordinate).

19C. Read and write any numeral
through 999.

19L. Use objects to represent the
"action" or conditions of a
problem.

19Q. Recognize a point as a position
and a line segment or curve as
a set of points.

20C. Write three-digit numerals in
expanded form; for example,
756 se 700 + 50 + 6.
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20Q. Recognize a straight line as
a set of points with no begin-
ning and no end.

21C.-(A) Use physical objects to demon-
21C.-(B) strate regrouping; for ex-

ample, 2 bundles of 10 sticks
and 16 sticks have the same
number of sticks as 3 bundles
of 10 sticks and 6 sticks.
Also 4 bundles of 10 sticks
and 8 sticks have the same
number of sticks as 3 bundles
of 10 sticks and 18 sticks.

21D. Recall the addition facts through
the sum 18.

213. Discover from the addition
table number patterns through
the sum 118.

21L. Write an appropriate mathe-
matical sentence like 3 + 4 i El
or 5 - 2 21, El for physical,
pictorial and verbal situations
where the "action" of the prob-
lem suggests the operation of
addition or subtraction.

22C.-(A) Determine greater than, less
22C.-(B) than, and betweenness for
22C.-(C) numbers through 999.

22E. Recall the subtraction facts
for sums through 18.

22L. Use many different kinds of
placeholders like 0,p , n,
in mathematical sentences.

2215. Find solutions for sentences
like El 4.2. 7, in which
many correct solutions are
possible.

_ 17



The student should be able to:

22W.-(A) Use the number line to
22W.-(B) illustrate addition and

subtraction problems.

23E. Subtract a one-digit number
from a one-digit number.

23L. Make up a problem situation
to fit a given mathematical
sentence involving addition
or subtraction.

23M.-(A) Use sentences like 5 +
23M.-(B) 12, + 6 = 8, 12 - d = 8, 28D.

and 0 - 5 = 6 to represent
physical, pictorial and
verbal situations and find
solutions for the sentences.

lb

26T. Make change correctly for
quantities up to 25g.

27D. Use the vertical algorithm in
the addition of three addends
with one-place numerals; for
example: 3

4
+ 5

27T. Tell time to the nearest
half-hour.

24L. Use eguivalent sentences like
3 +ll - 7 and 7 - 3 = E] to
show subtraction as the in-
verse of addition.

24M.-(A) Place the correct symbol
24M.-(B) (+ or -) in the placeholder

in sentences like 13 0 5 =
8 and 4 C=3 3 <5.

25D. Use the associative property
of addition in the set of
whole numbers; for example,
(3 + 4) + 6 = 3 + (4 + 6).

25M.-(A) Find solutions for sentences
25M.-(B) like 3 + 2 = 8 - , +

5 - 8 +7 8 +I. <12, and
4 + 9 > + 5, with the aid
of sets of objects or the
number line.

26D. Add a one-digit number to a
two-digit number without
regrouping.

26E. Subtract a one-digit number
from a two-digit number, with-
out regrouping.

Add two-digit and three-digit
numbers,no regrouping necessary.

29D. Add a one-digit number to a
two-digit number with regrouping.

30C. Recognize that numerals such
as 57 can be expressed as
40 + 17.

30D. Add a one -digit number to a
three-digit number with re-
grouping.

30Q. Recognize that there is only
one line through two points.

31C.-(A) Use sentences like 27 = 20 +
31C.-(B) 7 and 43 = 30 + 13 to indicate

regrouping or the use of
different symbols for the
same number.

31D. Add two-digit numbers with
regrouping.

31E. Subtract a two-digit number
from a two-digit number without
regrouping.

31Q. Recognize that two lines can
intersect at only one point.



The student should be able to:

32C.-(A) Demonstrate an understand -
32C.-(B) ing of grouping and re-

grouping by completing
sentences such as 458 =

+ 50 + 8 and 394 =
3 hundreds + tens +

4 ones.

32D. Add numbers with four or more
digits, without regrouping.

32E. Subtract a number with one or
more digits from a number with
three or more digits, without
regrouping.

32Q. Recognize that many lines may
pass through a point.

33D. Add numbers containing three
or more digits, with regrouping.

33E. Subtract a one-digit number
from a two-digit number with
regrouping.

34D. Estimate the sum of two numbers.
For example, 287 + 520 is
approximately 300 + 500 or 800.

34E. Subtract a two-digit number
from a two-digit number, with
regrouping.

35A. Identify the process of multi-
plication through experience
with joining several equivalent
sets of objects.

35D. Find solutions for sentences
like + 239 = 239 +
and 1984 + (0+ 548) =
(1984 +0) + 548 to general-
ize the idea of the commuta-
tive and associative properties
of addition.
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35E. Subtract a number with one or more
digits from a number with three or
more digits, with regrouping.

35T. Make change for any purchase
up to $1.00.

36C. Write many names for the same
number, such as 7 + 5, 4 x 3,
10 + 2, and 12 for twelve.

36F. Use the multiplication facts
through the product 18.

36W. Use the number line to illus-
trate multiplication problems.

37C. Write four-digit numerals in
expanded notation; for example,
4567 = 4000 + 500 + 60 + 7.

37F. Recognize one's special role
in multiplication in the set
of whole numbers.

37M.-(A) Use sentences like 3 x 5 =
37M. -(B) x 7 = 14, and

4 x = 12 to represent
physical, pictorial and
verbal situations and find
solutions for the sentences.

37V. Identify various instruments
of measurement of time, tempera-
ture, weight, and length, such
as clocks, thermometers,
scales, rulers.

38L. Place the correct symbol ( < ,

, =) in the placeholder in
sentences such as 3 x 50 7 + 8,
25 + 42087 - 28, and 65 -
390 5 x 7.

38M. Find solutions for sentences
likeljx,nom 36.



The student should be able to:

38V. Use non-standard units of
linear measure and liquid
measure, such as a pencil

or book for length, and a

paper cup for liquid measure.

39A. Demonstrate the concept of
division by partitioning a
set into several equivalent
subsets; for example,
separate a set of 12 objects

into sets of 3 objects.

39F.-(A) Use the commutative and

39F. -(B) associative properties of
multiplication in the set

of whole numbers; for ex-
ample, 4 x 3 = 3 x 4 and

(4 x 5) x 2 = 4 x (5 x 2).

39H. Identify 2/3 and 3/4 of a whole.

39L. Make up story problems to fit
sentences like 3 x 5 =

x 7 = 14, and 4 x = 12.
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41F. Recall the multiplication
facts through 10 x 10.

41Q. Recognize common plane figures
and their properties (tri-
angles, circles, curves, rec-
tangles, polygons).

42J. Discover number patterns from
the addition and multiplication
tables.

42T. Tell time to the nearest
quarter hour.

43B. Determine the cardinality of
a set to 10,000 through appro-

priate experiences.

43H. Show 2/4 = 1/2, etc., by the
use of physical objects or
pictures.

43J. Determine the factors of a
counting number (a whole number
other than zero) less than 100.

44C. Use roman numerals through XXV.

39V. Make and use a ruler with
divisions showing whole units. 44F.

40E. Recognize the inverse relation
between addition sentences and

two subtraction sentences, such

as 725 + 342 = 1067 and 1067 - 44J.

725 = 342 and 1067 - 342 = 725.

40F. Recognize the distributive
property of multiplication
over addition in the set of

whole numbers; for example,
3 x (2 + 4) = (3 x 2) + (3 x 4).

40V.-(A) Use standard units to the

40V.-(B) nearest whole unit for

40V.-(C) linear measure (inches and

feet), for weight (pounds),
and for liquid measure
(pints an quarts).

Use the vertical algorithm to
carry out multiplication with

one factor less than 10 when

regrouping may be involved.

Determine common factors of
two counting numbers, each
less than 100.

44N. Interpret simple ratio situa-
tions, such as 2 apples for 15c,
written 2 (apples)

15 (cents)

44Q. Recognize rays and angles.

44R. Recognize that figures are
similar if they have the same

shape. For example, all squares

are similar.



The student should be able to:

44S. Recognize symmetry with respect
to a line by folding paper con-
taining s e rical figures

such as along their
axes of symmetry.

45C.-(A) Write and read any numeral
45C.-(B) to 10,000.

45F. Multiply a one-digit number
by 10, 100, 1000, . . .

45G. Demonstrate with sets of
objects the relationship
between such sentences as
4 x 7 = 28, 28 4 = 7 and

28 7 = 4.

45H. Recognize greater than or less
than for the fractions 1/4,
1/3, 1/2 with physical objects.
(Note that fraction is being
used here for rational number.)
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46C. Interpret place value to 10,000.

46F. Multiply a one-digit number by
10, 20, 30, . . . , 90.

46G. Recognize for each multiplica-
tion combination (0 x 0 = 0
through 9 x 9 = 81) the corres-
ponding division combinations,
excluding division by zero.
Examples: 7 x 8 = 56 has
56 8 = 7 and 56; 7 = 8 as
corresponding division combina-
tions, but 0 x 9= 0 has only
one corresponding division
combination, i.e. 0 i 9 = O.

46K. Recognize that there is no
largest whole number.

46L. Use parentheses to show order
of operation; for example,

2 + (4 x 3) = 14 and
(2 + 4) x 3 = 18.

45L. Use sentences like 9 x 5 = 45
and 45 5 = 9 to show division 46N.
as the inverse of multiplication.

45M. Recognize that a sentence like
3x =7 has no whole number
solution.

45N. Recognize the ratios such as
2 (pencils) and 4 (pencils)

5 (cents) 10 (cents)

are equal ratios (represent
the same ratio).

45S. Recognize that some figures
have two or more axes of
symmetry through paper fold-
ing. For example, two axes
of symmetry are indicated for
the rectangle shown below:
axes of symmetry

Make up sets of equal ratios
for given physical situations,
such as 1:1/2, 2/4, 3/6, 4/8,. .

46V. Use common standard units such
as inches, feet, yards, miles,
in determining the measure of
a distance.

47F. Multiply a two-digit number by
10, 100, 1000.

47G. Use repeated subtraction to

do division computation.

47L. Use sentences like 36 = 4 = CD

and x 3 = 12 to represent
physical, pictorial and verbal
situations.
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The student should be able to:

47M. Find solutions for sentences
like 36 = 4 =0 and0 x 3 =
12.

47V.-(A) Use standard units of mea-
47V.-(B) sure, such as cups, gallons,

ounces, in determining
capacity and weight.

48F. Multiply a two-digit number
by a one-digit number.

48G. Recognize the special role
of 1 as a divisor.

48L. Make up story problems to fit
sentences like 36 c 4 = 0
andEJ x 3 = 12.

48W. Recognize that different
(uniform) scales can be applied
to the same line.

49F. Multiply a two-digit number by
10, 20, 30, . . . , 90.

49G. Divide a one-digit or a two-
digit number by a one-digit
number, with no remainders.
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50G. Divide a three-digit number by
a one-digit number, with no
remainders.

50L. Make up story problems to fit
a mathematical sentence involv-
ing more than one operation.
For example, make up a problem
situation to fit the sentence
(3 + 4) x 2 = 0 .

50V. Use standard units such as
centimeters, meters, and
kilometers in determining the
measure of a distance.

50Z.-(A) Read and identify information
50Z.-(B) about a set of data presented

in a table or a graph.

51F. Multiply a two-digit number
by 100, 200, . . . , 900,

1000, . . , 9000.

51N. Determine if two ratios are
equal by using the property of
proportions commonly called
cross multiplication. For

example, 3/4 = 9/12 because
3 x 12 = 4 x 9, whereas 6/7 0
7/8 because 6 x 8 0 7 x 7.

Find the perimeter of a polygon.

Multiply a number with three or
more digits by 10, 100, 1000.

49L. Identify a mathematical sen-
tence that represents a physical,
pictorial and verbal situation 51V.

involving more than one type
of action. 52F.

49M. Find solutions for mathematical
sentences involving more than 53D.
one operation such as (2 x 5) +
4 = 0 and (3 + 2) x 0 = 10.

49W. Use the number line to illus-
trate division problems.

50F. Multiply a one-digit number
by 100, 200, . . . , 900,

1000, . . . , 9000.

Do column addition with several
four-place or five-place addends
with regrouping.

53F. Multiply a number with three or
more digits by a one digit
number.



The student should be able to:

53H. Construct sets of equal
fractions through working
with sets of objects. An
example of such a set is

L:2/3, 4/6, 6/9, 8/12 . . .j .
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57G. Divide a number with three or
more digits by 100, 200, . . . ,

900, 1000, . . . , 9000, with
or without remainders.

57J. Identify prime numbers such
as 2, 3, 5, 7, 11, 13, 17, . .53W. Use the number line to repre-

sent positive rational numbers.
57V.

54F. Multiply a number with three
or more digits by 10, 20, 30,
. . . , 90.

54G. Divide a three-digit number
by a one-digit number, with
remainders.

54H. Write many names for the
same rational number.

55C. Read and write any numeral
to 10,000,000.

Recognize that all measurement
involves approximation.

58F. Estimate the product of two
numbers. For example, 21 x 88
is approximately 20 x 90.

58G. Estimate the quotient of two
numbers. For example, 795 4. 23
is approximately 800 20.

58J. Identify composite numbers.

59F. Find solutions for sentences
like 723 x0 a L'Sx 723 to
generalize the idea of commuta-
tive property of multiplication.

55F. Multiply a number with three
or more digits by 100, 200,
. . . , 900, 1000, . . . , 9000.

59G.

56C. Interpret place value
to 10,000,000.

56F. Multiply a two-digit number
by a two-digit number.

56G. Divide a number with two or
more digits by 10, 20, 30,
. . . , 90, with or without
remainders.

56V. Estimate distances to the
nearest unit.

57F. Multiply a number with three
or more digits by a two-digit
number.

Divide a number with two or
motedigits by a two-digit
number, with no remainders.

60F. Find solutions for sentences
like x (176 x 19)
( Q x 176) x 19 to generalize
the associative property of
multiplication.

60P. Identify faces, edges, vertices,
and diagonals of common poly-
hedra.

60Q. Recognize isosceles and equi-
lateral triangles and parallelo-
grams.

60R. Recognize congruent segments
as segments having the same
length.
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The student should be able to:

60V. Measure perimeters of triangles 63F.

and quadrilaterals using English
and metric units of measure.

61F. Find solutions for sentences like
3 x 13 = x 10) + (Q x 3) , 63N.

x C:1= (5 x 7) + (5 x 8),
and x 16 = ( 2s x 10) +
(0 x 6) to generalize the
distributive property of
multiplication over addition.

61G. Divide a number with two or
more digits by a two-digit
number, with remainders.

61P. Identify the properties of
various polyhedra by making
appropriate paper models.

61R, Recognize congruent angles.

61V.-(A) Compare measures such as:
61V.-(B) 25 inches and 2 feet; 31
61V.-(C) ounces and 2 pounds; 75
61V.-(D) seconds and 1 minute; and

15 pints and 2 gallons.

62C. Use simple exponents such as
102 = 100, 32 = 9, and express
300 as 3 x 102.

62F. Multiply a number with three
or more digits Ly a three-
digit number.

62G. Divide a number with three or
more digits by a three-digit
number, with or without
remainders.

62R. Recognize congruent plane
figures as figures which have
the same size and shape.

62V. Estimate perimeters of poly-
gons, such as rectangles,
triangles, and parallelograms.
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Use the abbreviatei form of
the multiplication algorithm
with both factors having at
least three digits.

Use members of sets of equal
ratio with the same first member
or the same second member to
compare different ratios. For
example, to compare 5/9 and 3/4
show 20/36 <27/36, and to
compare 5/11 and 3/7, show
15/33> 15/35.

63V. Compare perimeters of polygons,
such as rectangles, triangles,
and parallelograms.

64C. Determine greater than, less
than, and betweenness for
positive rational numbers.

64J. Find the prime factors of any
number through 1000.

64N. Use cross products to compare
different ratios such as
5/9 < 3/4 because 5 x 4 <9 x 3.
Likewise, 5/11 > 3/7 because
5 x 7 > 11 x 3.

65C. Use exponential notation in
representing numbers; for
example, 2345 = 2 x 103 + 3 x
102 + 4 x 10 + 5.

65G. Use the conventional division
algorithm.

65N. Use the cross multiplication
property as a first step in
finding the solution of a
proportion such as 2/5 =0/9.

66N. Find the missing whole number
in two equal ratios like 2/3 =0/9
or 5/0 = 25/70.



The student should be able to:

67H. Recognize that there is no
smallest positive rational
number.

67J. Determine the greatest common
factor of two counting numbers.

67N. Use equal ratios to convert
units of measure, such as
(gallons) 1 3

(pints) 8 0

68C. Use bases other than 10 to
demonstrate an understanding
of base and place of a numera-
tion system. (Computation
should not be stressed.)

68J. Determine the least common
multiple of two counting
numbers.

6i1L. Write mathematical sentences
using fractions to represent
physical, pictorial and
verbal situations.

69C. Find many ways to express a
positive rational number: for
example,

2 2 x 4 8

3- 3 x 4 12
and

8 8 c 4 2

12 "12 4 3
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69W. Use the number line to represent
negative integers.

70D. Add simple rational numbers
by the use of physical objects,
diagrams, etc.

70E. Subtract simple rational numbers
by the use of physical obje -ts,
diagrams, etc.

70F. Multiply simple rational num-
bers by the use of physical
objects, diagrams, etc.

70P. Interpret space as the set of
all points.

70Q. Interpret a circle as the set
of all points in a plane that
are at the same distance from
a fixed point.

71Q. Recognize parallel lines as
lines in a plane which do not
intersect.

72D. Add rational numbers whose
fractions have like denomina-
tors (not including conversion
to mixed numerals). Examples:
2/7 + 3/7, 3/2 + 7/2.

72E. Subtract rational numbers whose
fractions have like denominators..

69K. Use negative numbers to describe 72Q.
physical, pictorial and verbal
situations.

69M. Use all of the previously in-
troduced sentence forms with
fractions.

69Q. Recognize a plane as a flat
surface which contains lines
and points.

Recognize the radius and dia-
meter of a circle.

73C. Read and write simple decimals.

73D. Recognize that zero is the
identity element for addition
in the set of positive rational
numbers as well as in the set
of whole numbers.
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The student should be able to!

73E. Recognize that subtraction is
not always possible in the set
of positive rational numbers.

73Q. Recognize perpendicular lines.

73R. Recognize that all congruent
figures are similar, but not
all similar figures are con-
gruent.

74D. Add rational numbers whose
fractions have unlike denomi-
nators.

74F. Multiply rational numbers
expressed in fraction form.

74Q. Recognize acute, right, and
obtuse angles.

75E. Subtract rational numbers
whose fractions have unlike
denominators.

75F. Recognize that 1/1 or 1 is an
identity element for multipli-
cation in the set of rational
numbers.

75G. Express the quotient of positive
integers as a mixed numeral; for
example, 24 i 5 = 4 4/5.

75R. Recognize that triangles are
congruent if corresponding
sides are congruent and
corresponding angles are
congruent.

75X. Reproduce a line segment by
using a compass and straight-
edge.
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76G. Recognize that the operation
of division is the inverse of
multiplication in the set of
positive rational numbers.
For example, the sentences
3/4 x 2/3 = 1/2, 1/2 = 3/4 =
2/3 and 1/2 2/3 = 3/4 have
this relationship.

76X. Interpret simple picture bar
and line graph.

77D. Add rational numbers expressed
in mixed numeral form. Example:
1 2/3 + 2 5/7.

77F. Multiply rational numbers
expressed in mixed numeral
form.

77G. Recognize the multiplicative
inverse (reciprocal) for every
positive rational number except
zero and use it in the division
of rational numbers. For example,
1/2 i 3/4 = 1/2 x 4/3.

77K. Recognize that the integers
(positive and negative whole
numbers and zero) are an
extension of the whole numbers.

77V. Measure an angle by using a
protractor.

77X. Construct simple picture,,_bar

and line graphs.

78E. Subtract (without regrouping)
rational numbers expressed in
mixed numeral form.

78F. Use the commutative and associa-
tive properties of multiplication
for positive rational numbers.



The student should be able to:

78G. Divide rational numbers ex-
pressed in fractional form.

78K. Find the additive inverse
(opposite) for each integer
by using the number line.

78V. Recognize that the sum of the
measures of the angles of a
triangle is 180°.

79E. Subtract (with regrouping)
rational numbers expressed
in mixed numeral form.

79G. Divide rational numbers
expressed in mixed numeral
form.

79K. Determine greater than, less
than and betweenness for
intugars.

79R. Recognize the similarity of
maps made with different
scales.

79V. Recognize that a right angle
has the measure 90°.

80C. Rename a decimal as a fraction.

80D. -(A) Use the associative and
80D.-(B) commutative properties for

addition in the set of
positive rational numbers.

80F. Use the distributive property
of multiplication over addition
with respect to positive
rational numbers.

80G.-(A) Rename a fraction as a
80G.-(B) decimal, (terminating,

repeating).
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80S. Recognize the reflection of a
plane figure in a mirror and
draw diagrams such as the figure
below: mirror

object reflected object

I it

I

80V. Find areas of simple regions
informally. For example, a
rectangular region with dimensions
2" by 3" can be covered by six
one-inch squares (regions).

80W. Recognize that points in a
plane (the first quadrant) can
be represented by (ordered)
pairs of numbers (coordinates).

81D.-(A) Use previously described
81D.-(B) sentence forms to general-

ize the commutative proper-
ty of addition and the
associative property of
addition for positive ra-
tional numbers in fraction

form.
81F. Use previously described sen-

tence forms to generalize the
distributive property of multi-
plication over addition for
positive rational numbers in
fractional form.

81N. Use equal ratios to convert
fractions to decimals and
conversely; for example, to
write 3/5 as hundredths, solve
for n in 3/5 P n/100; to write
44 hundredths as 25ths, solve
for n in the sentence n/25 = 44/100.

81P. Demonstrate through paper fold-
ing an understanding of a line
as an intersection of two planes.



The student should be able to:

81Q. Recognize the properties of
isosceles triangles, equilater-
al triangles, and scalene
triangles; such as, the long-
est-side of a triangle is
opposite the angle of greatest
measure.

82D. Add rational numbers expressed
in "terminating" decimal form.

82E. Subtract rational numbers
expressed in terminating
decimal form.

R2L. Recognize a number sentence
involving decimals that
represents a given physical,
pictorial, and verbal
situation.

82N. Use the ideas of ratio and
equal ratios with problems
that include fractions as
terms. For example, find the
missing number in 2/3

5 20

82P. Describe lines as intersections
of planes.

82Q. Recognize that a plane is
determined by three points
not all on one line.

83F. Multiply rational numbers
expressed in terminating
decimal form.

83L. Write a mathematical sentence
involving decimals that can
be used to solve a given
problem.

83N. Interpret percent as a ratio
in which the second term is
always 100.
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83P.-(A) Make models of various prisms
83P.-(B) and find their surface areas.

84G. Divide rational numbers ex-
pressed in terminating form.

84N. Solve all three cases of per-
centage problems as problems
in which you find the missing
term of two equal ratios. For

example, 20% of 30 and:
20/100 su 0/30; 30 is what
percent of 55 and: 0/100 =
30/55; 25 is 40% of what number
and: 40/100 = 25/

84P. Recognize that a line (one-
dimension) is a subset of a
plane (two-dimensions) and that
both are subsets of space (three-
dimensions).

84W. Use ordered pairs of rational
numbers to represent points in
a plane.

85F. Use previously described sen-
tence forms to generalize the
commutative property of multi-
plication for rational numbers
in any form.

85G. Divide rational numbers expressed
in repeating decimal form.

85N. Solve ratio problems where some
or all of the terms of the ratios
are written as decimals.

85P. Recognize parallel planes.

86F. Use previously described sen-
tence forms to generalize the
associative property of multipli-
cation for rational numbers in
any form.



The student should be able to:

86M. Use all of the previously
described sentence forms with
decimal numerals.

86V. Estimate the area of an irre-
gular plane region by use of a
grid where an approximation to
the area is the average of the
inner and outer areas.

87C. Recognize that finding an
integral power of a number
involves repeated multiplica-
tion of the same number. For

example, (2/3)3 am 2/3 x 2/3 x

2/3.
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89X. Bisect an angle by using a
compass and straightedge.

90C. Recognize that the rational
number system is dense; that
is, between each two different
rational numbers, there is
another rational number.

90X.-(A)
90X.-(B)

Reconstruct a triangle and
an angle by using a compass
and a straightedge.

91A. Determine whether two sets are

equivalent.

91C.

87F. Use previously described sen-
tence forms to generalize the
distributive property of
multiplication over addition
for rational numbers in any form.91V.

87N. Use proportions in problems
about the lengths of sides of
similar triangles.

87V. Recognize informal concepts of
volume; for example, a box
with dimensions 2" by 3" by 4"
contains 24 one-inch cubes.

88D. Add integers.

88V. Find the volume of a rectangu-
lar prism.

88X. Bisect a line segment by using
a compass and straightedge.

89C. Recognize that there is no
smallest or largest rational
number between two positive
integers.

89D. Use the commutative property
of addition for integers.

Express large numbers by using
scientific notation such as the
distance from earth to the sun
as 9.3 x 107 miles.

Use formulas to compute the
areas of rectangular, triangu-
lar and parallelogram regions.

91X. Construct a line perpendicular
to a given line by using a
compass and straightedge.

92A. Determine whether two sets are
equal.

92P. Recognize common polyhedra,
such as tetrahedron, a cube,
a rectangular prism.

92V.

92X.

93A.

Use formulas to compute the
volume for common solids.

Construct parallel lines by
using a compass and straightedge.

Determine whether an element
is a member of a given set.

93V. Use the metric system of measure
for length and area.
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The student should be able to:

94A. Given a universal set describe
or list the members of a given
set. For example, in the
universal set of counting
numbers the set of multiples
of 3 is [3, 6, 9, 12 . . .

94S. Recognize symmetry with respect
to a point by folding paper
along a line through the center
of such geometric figures as
a circle and a square.

94V. Recognize the relationship
between the circumference and
the diameter of a circle.

95A. Determine whether a set is

a subset of a given set.

95V. Work with approximate numbers.
For example, know that the
area of a rectangle whose
sides measure 6.5 and 3.6
inches to the nearest tenth
of an inch has an area between
6.4 x 3.5 and 6.6 x 3.7 square
inches.

96A. Recognize that the empty set
is a subset of every set.

96V. Use the formula to compute the
circumference of a circle.

97A. Identify the elements in the
intersection of two sets.
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Examples: 8/4 represents a
whole number and an integer
and a rational number .333 . .

represents a rational number;
-4 represents an integer and
a rational number.

97D.-(A)
97D.-(B)
97D.-(C)
97D.-(D)
97D.-(E)

97F.-(A)
97F.-(B)
97F.-(C)
97F.-(D)
97F.-(E)

Recognize and apply the
addition properties of the
system of positive ration-
al numbers. (closure,
identity, inverse, commuta-
tive, associative)

Recognize and apply the
multiplication properties
of the system of positive
rational numbers. (clo-
sure, identity, inverse,
commutative, associative)

97H. Interpret a fraction as a part
of a whole, as expressing a
ratio, as part of a group, or
as an indicated division.

97J. Express a counting number in
prime factor form. For example,
24 = 2 x 2 x 2 x 3= (23) (3).

97M. Establish the truth value of
simple mathematical sentences.
(Examples: 3 + 4 = 8 is false;
35 x 24 <30 x 20 is false;
13 - 7 0 5 is true.)

97N. Recall that a ratio can be
used to compare quantities as
well as to express a rate.

97Q.

97C. Given a set of numerals,
classify them as representing
whole numbers, and/or integers,
and/or rational numbers. (cont.)

97R.
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Describe, in terms of set,
subset, union and/or intersec-
tion of sets of points, the
following:
Half plane
Angle
Triangle
Polygon

Intersecting lines
Parallel lines
Interior regions
Etc.

Recognize that triangles are
congruent if corresponding
sides are congruent and corres-
ponding angles are congruent.



The student should be able to:

97S. Identify symmetry with re-
spect to a line.

97V. Use various measuring instru-
ments (such as rulers having
English and metric scales,
protracters, calipers) and
record results to the nearer
smallest unit of the scales.
Example: Use rulers calibrated
in tenths of an inch, in six-
teenths of an inch, in centi-
meters and millimeters, etc.

97Y. Determine equality of two given
ordered pairs of numbers.
Example: (2, 3) 0 (3, 2).

97Z. Organize and present data using
a frequency table and graphs.

98A. Identify the elements in the
union of two sets.

98C. Use expanded notation in re-
presenting whole numbers.
(Examples: 314..0 a 3 x
72 +1 x 7 + 4 ii-iTand
314ten = 3 x 102 + 1 x 10 +
4 x 1.)

98D. Recognize and apply the addi-
tion properties of the system
of integers.

98F. Recognize and apply the dis-
tributive property in the
system of positive rational
numbers.

98H. Recognize that rational numbers
can be expressed in the form p
where p and q are integers q
and q 0 O.
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98J. Apply divisibility tests for
2, 3, 4, 5, 6, 8, and 9.
Example: 135 is divisible
by 3 because the sum of its
digits is divisible by 3, by
5 because the last digit is
5, and by 9 because the sum
of its digits is divisible
by 9.

98N. Solve all types of percentage
problems as problems in which
they find the missing term in
a proportion. (Including
problems involving percents
less than one and greater than
one hundred.)

98Q.-(A) Classify angles (right, acute,
98Q.-(B) obtuse); recognize supplemen-

tary and complementary angles.

98R. Identify corresponding parts
of congruent plane figures.

98V. Estimate linear measurements
without using measuring instru-
ments. Example: The length
of a building, the width of
a street, the height of a
flagpole.

98W. Add and subtract integers by
using the number line.

98X. Construct an equilateral tri-
angle given one side using a
compass and a straightedge.

98Y. List the members of a Cartesian
product such as A X B where
Set A has elements 1, 2 and 3,
and Set B has elements 2, 4, -6,
and 0, and graph A X B. (A X B
is read "A cross B").



The student should be able to:

98Z. Read and interpret the infor-
mation about a set of data
presented in the from of a
frequency table or a graph.

99A. Given a subset of a universal
set identify the members of
its complement.

99C. Write any rational number in
decimal notation.

99H. Recognize that one and only
one of the following statements
is true when a and b are any
two rational numbers:
a < b, a = b, a> b.

99J. Using prime factorization find
the least common multiple (LCM)
and greatest common divisor
(GCD) of two whole numbers
and use them in computation
with non-negative rational
numbers.

99P. Classify prisms and pyramids
according to their bases.

99Q. Classify sets of polygons
(quadrilaterals, rectangles,
squares, rhombuses, parallelo-
grams, trapezoids, pentagons,
hexagons, etc.).

99R. Recognize.that corresponding
parts of congruent plane
figures are congruent, (0e).

99V. Determine the sum of the
measures of the angles of a
quadrilateral.

99X. Construct the perpendicular
bisector of a line segment
using a compass and a straight-
edge.
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99Y. Calculate the number of ele-
ments in a Cartesian product
given the number of elements
in each set.

99Z. Distinguish between certain
and uncertain events.

100C. Use scientific notation to
express numbers greater than
ten.

100D.-(A) Add non-negative rational
100D.-(B) numbers in decimal form.

(terminating, repeating)

100E.-(A) Subtract non-negative rational
100E.-(8) numbers in decimal form.

(terminating, repeating)

100H. Determine, given two rational
numbers, which is greater.

100M. Find the solution sets of
simple open sentences using
as a universe the whole num-
bers. (Example: 3N + 4 = 16.)

100Q. Identify regular polygons.

100R. Recognize that circles are
congruent if they have con-
gruent radii.

100V. Determine the perimeters and
areas of regular polygons.

100X. Make models of pyramids.

100Y. Identify relations such as
parallelism, perpendicularity,
equality, not-equal-to, con-
gruence and similarity.

100Z. Recognize when the outcomes
for a given experiment are
equally likely. For example,
when flipping a fair coin the
outcomes "head" and "tail" are
equally likely.



o.

The student should be able to:

101C. Use positive integral exponents
to express the power of a posi-
tive rational number.

101F. Multiply non-negative rational
numbers in decimal form.

101G. Divide non-negative rational
numbers in decimal form,
recognizing that division by
zero is undefined (impossible).

101H. Determine, given three rational
numbers, which one is between
the other two.

101R. Identify corresponding parts
of similar plane figures.

101V. Use the formula to compute
the area of a circle.

101X. Construct a rhombus and a
square given one side using
a compass and a straightedge.

101Y. Identify relations such as
is-a-factor-of, less than,
greater than, is-a-subset-of,
is-an-element-of, is-the-
square-of, etc., and formulate
a set of ordered pairs of
elements from each. Example:

Using the relation is-a-factor-
of in the following set of
numbers, (1, 2, 3, 6) formulate
the set of ordered pairs iden-
tifying the relation. Answer:

((1,1), (1,2), (1,3), (1,6),

(2,2), (2,6), (3,3), (3,6),

(6,6)3.

1012. List and/or count all the
possible outcomes for an exper-
iment for which the simple
events are single elements.
For example, spinning a spin-
ner, tossing a die, drawing a
lot, flipping a coin.

31

102G. Compute positive integral
powers of non-negative rational
numbers. (Examples: 34 = ?;

1/23 = ?).
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102H. Compute the mean (arithmetic
average) of a set of non-nega-
tive rational numbers.

102R. Recognize that corresponding
angles of similar plane figures
are congruent.

102V. Determine the areas of figures
such as those shown below:

Ai

102W. Graph, using the number line,
solution sets for equalities
and inequalities where the
replacement set is the set of
integers, such as X>-2;
X + 34(12; X> -3 and Xt;5;
X> 5 and X<4; X>-2 or X<3;
X<5 or X<3; X>4 or X( -2.

102Z. Assign probabilities to the
outcomes of an experiment for
which the simple events are
equally likely. For example,
the probability of tossing a
"2" with one toss of a die is
1 chance out of 6 or 1/6.



The student should be able to:

103H. Given any two rational numbers, 105V.
find a rational number that is
between them.

103R. Recognize that radii, diame-
ters, corresponding altitudes
and corresponding diagonals
of congruent plane figures
are congruent.

103V. Determine the surface area
and volume of prisms and
pyramids.

103W. Use ordered pairs of rational
numbers as coordinates of
points in a plane. Example:
(2,3), (-5,7), (-2/3, -3/8).

103Y. Graph relations (including
functions in the planes)
W XW (whole numbers),
I X I (integers), and
Q X Q (rationals).

103Z. Recognize that the probability
of an event is a number p such
that Ogpl, and recognize
that the probability of a cer-
tain event is 1 and the prob-
ability of an impossible
event is 0.

104V. Determine greatest possible
error for any calibration
of a given measuring instru-
ment.

1042. Assign probabilities to
outcomes of experiments
which the simple
events are not
equally likely.
For example, the
probability of
the arrow stop-
ping on red on
the spinner at
the right is 1
chance out of 4 or 1g.

the
for

Blue

Red Green
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Recognize the relationship
between precision and greatest
possible error.

105Z. Recognize that the probability
of an event does not guarantee
how often the event will occur.
For example, the probability
of obtaining a "2" when a
fair die is tossed is 1/6;
however, this does not mean
that the "2" will occur once
out of every six tosses.

106A. Determine the number of subsets
in a set containing N elements.
For example, a set containing
5 elements has 32 or 25 subsets.

106C. Show that a rational number
can be expressed as a repeat-
ing decimal, and that a repeat-
ing decimal can be expressed
in fractional form.

106M. Define equivalent open sen-
tences as sentences having
the same solution set.

106P. Identify spheres, circular
cylinders, and circular cones.

106Q. Describe, in terms of set,
subset, union and/or inter-
section of sets of points, the
following:

Skew lines Central angle
Tangent, Arc

secant Diagonal

106R. Recognize that two triangles
are congruent if two sides and
the included angle of one are
congruent to the corresponding
parts of the second (SAS).

106S. Identify symmetry with respect
to a plane.



The student should be able to:

106V. Determine the relative error
given a measuring instrument
and an object to measure.

106X. Given three sides, or two
sides and the included angle,
or two angles and the included

side, construct the triangle.

106Z. Estimate the probability of an
outcome of an experiment by
empirical methods.. For ex-
ample, estimate the probability
of a bottle cap landing with
the cork side up when it is
flipped (the student can flip
a bottle cap 100 or more times,

keeping a record of how the cap
lands, and estimate the prob-
ability from his data).

107C. Identify non-repeating deci-
mals representing irrational
numbers. For example,
.232332333233332 . . . .

107E. Define subtraction in terms
of addition in the systems
of integers and rational
numbers. (Example: a - b

means a + (-b).)

107M. Find solution sets of open
sentences by finding equiva-
lent open sentences using
the properties of equality.

107P. Identify regular solids.

107Q. Recognize the various plane
figures formed when a plane
intersects a given figure
such as a square pyramid or
a cube.
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107R. Recognize that two triangles
are congruent if two angles

and the included side of one
are congruent to the corres-
ponding parts of the second

(ASA).

107V. Recall the relationships
between units of the metric
system.

107X. Determine whether you can
construct none, one, two, or
many triangles given three
angles or given two sides and
an angle not included between
them.

107Z. List and/or count all the
possible outcomes for an ex-
periment for which the simple
events are ordered pairs,
simple combinations, or simple
permutations. For example,
flipping two coins, tossing a
pair of dice, rearranging the
order of three letters of the
alphabet, spinning a spinner
and simultaneously tossing; a
coin, etc.

108C. Use positive, zero, and nega-
tive exponents correctly.

108D. Add integers and rational numbers.

108E. Subtract integers and rational

numbers.

108Q. Recognize convex and nonconvex
polygons.

108R. Recognize that two triangles
are congruent if the three

sides of one are congruent to
the corresponding three sides
of the second (SSS).



The student should be able to:

108V. Improve results obtained by
estimating the area of plane
figures through the use of
grids by using grids contain-
ing smaller units. Examples:

108Z. Assign probabilities to the
outcomes of an experiment for
which the simple events are
ordered pairs, combinations
or permutations. For example,
the probability of getting 2
heads when 2 coins are flipped
simultaneously is 1 out of 4
or 1/4.

109C. Use scientific notation to
express positive rational num-
bers; for example, the lengh
of a microwave is 2.2 x 10-L
meters.
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109V. Determine the sum of the
measures of the angles of
regular polygons.

109W. Use ordered pairs of real
numbets as coordinates of
points in a plane. Example:

(2,3), (-5,7), (- l/2, -3),

(VeT,-8).

109Y. Graph relations (including
functions) in the planes
I X I (integers), Q X Q
(rationals), and R X R (reels).

109Z. Recognize how the probability
of a specific outcome will
change from trial to trial
when sampling is done without
replacement. For example,
from an urn containing 3
red marbles and 2 white marbles
the probability of drawing a
red marble is 3/5, but the prob-
ability of drawing a red marble
if the first is not replaced
then is either 2/4 or 1/4.

110C. Use the symbol a to indicate
one of two equal factors whose
product is a.

110H. Compute the mean of a set of
rational numbers.

110M. Find solution sets of simple
open sentences using as a
universe the integers. (Ex-

amples: 5N + 4 = -16.)

109F.-(A) Multiply integers and rational
109F.-(1) numbers. (positive and both

positive and negative)

109G. Divide integers and rational
numbers.

109R. Recall that the measures of
radii, diameters, correspond-
ing altitudes, and correspond-
ing diagonals of similar plane
figures are proportional.
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110N. Use proportions to solve prob-
lems involving similar tri-
angles.

110R. Recognize that triangles are
similar if corresponding
angles are congruent.



The student should be able to:

110V. Recall the relationship be-
tween degrees, minutes and
seconds as units of angular
measurement.

1102. Estimate the probability of
an event from previous data.
For example, a basketball
player made 50 free throws
out of 75 tries; what is the
probability that he will make
his next free throw attempt?

111C. Use expanded notation to ex-
press positive rational num-
bers. (Example: 21.37 =
2 x 101 + 1 x 100 + 3 x 10-1 +
7 x 10-2,)

111R. Recognize that triangles are
similar if the measures of
corresponding sides are pro-
portional.
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112C. Compute products and quotients
of numbers expressed in ex-
ponential notation (including
scientific notation).
Examples:

37 35 a 312; a5 a2 a3;

(3 x 102)(2.3 x 103) = 6.9 x 105.

112D. Recognize and apply the addi-
tion properties of the rational
number system.

112F. Recognize and apply the multi-
plication properties and the
distributive property of the
raLional number system.

112K. Approximate square roots of
positive integers.

112M.

111V. Do computation with measures
(approximate numbers) and
determine the greatest possible
error and the relative error of
each result. (Addition, sub-
traction, multiplication, divi- 112R.
sion)

111W. Graph using the Cartesian plane
I X I (integers) solution sets
of inequalities and equalities
such as x + y fi 19; x + y >19;
x + y <19; x +y so 19.

111Z. Estimate information about a
population by random sampling.
For example, out of 100 flash
bulbs selected at random 5
were defective. How many out
of 3000 are likely to be
defective?

Perform a series of operations
in proper order when grouping
symbols are omitted, i.e.,
multiplications and divisions
are performed first, in lef t-
to -right order, then additions
and subtractions are performed
in left-to-right order.

Recall that the ratio of the
measures of two sides of a
triangle is the same is the
ratio of the measures of the
corresponding two sides of a
similar triangle.

112V. Use the Pythagorean relation-
ship to determine the length
of any side of a right triangle
given the lengths of the other
two sides.

113C. Determine, given a rational
number and an irrational
number, which is greater.
For example: which is greater,
2 or 4/
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The student should be able to:

113F. Recognize and apply the multi-
plication properties of the
system of integers.

113Q. Use relationships such as
those involved in finding the
solution of the following:

1, is parallel to 11

1,

Find the number

or (lpgrees in <x,
<V. <7. ;111(I tilt!
S11111 or till' 111e8R-

111'es of <v and

500.18-8K3006

150.20-8K-3042

500.22-8K-3094

12

(Relationships involved:
vertical angles, supplementary
angles, alternate interior
angles, exterior angle to
remote interior angles of a
triangle)

113R. Recall that sine, cosine and
tangent ratios are independent
of the measure of the sides
of the triangles involved.

113X. Construct representations of

47, "lc 14; ,,/3", etc.

. 38
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113Y. Given a domain (such as a sub-
set of the integers) and given
a description of a relation,
determine the set of ordered
pairs and graph the relation.
Example: (-3,-2,-1,0,1,2,31
and the description of the
relation is "double the number
and add 3." The determined
set of ordered pairs should
be f(-3,-3), (-2,-1). (-1,1),
(0,3), (1,5), (2,7), (3,9)1.

114V. Solve problems involving in-
direct measurement using the
sine, cosine, and tangent
ratios. (Including use of
tables)

114Y. Determine whether a given
relation is or is not a
function. Examples:

((a,b) I b "a2, a,b ER1

is a function, but
[(a,b) I a,bERI
is not a function.

115V. Use formulas to calculate
volumes and surface areas of
spheres, cylinders and cones.

115Y. Given the graph of a linear
function, determine a set of
ordered pairs which are members
of the function and describe
the function.


